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ABSTRACT

Background: Lung cancer is a global problem and the second most common cancer case for newly diagnosed
cancers in 2020. Lung cancer is related to the inflammatory process, and symptoms of depression are often
found in lung cancer patients. Improving the quality oflife is one of the goals in advanced lung cancer treatment.
This study aims to find the relationship between increased inflammatory markers such as neutrophil
lymphocyte ratio (NLR), c-reactive protein (CRP) and depression with quality of life in patients with advanced
non-small cell lung carcinoma. Methods: This was an observational analytic study conducted using a cross
sectional design at Prof. Ngoerah Denpasar General Hospital (November 2022-August 2023). Univariate
analysis presents data in the form of frequency, mean and standard deviation. Bivariate analysis was performed
using the Chi-Square test and multivariate analysis using logistic regression. Results: The total samples in this
research were 110 samples. The results of bivariate analysis showed that there was a significant relationship
between NLR and CRP with depression (OR=3.225, p=0.005; OR=4.645, p=0.001), NLR and CRP with quality of
life (OR=4.46, p=0.003; OR=5.313, p<0.001) and depression with quality of life (OR=31.385, p=<0.001). The
results of multivariate analysis showed that NLR and CRP are independent risk factors for depression and
decreased quality of life in patients with advanced non-small cell lung carcinoma. There was also a significant
influence of age on the occurrence of depression (OR=0.364, p=0.037) and the influence of histology type
(OR=0.493 p=0.039) on the quality of life of lung cancer patients. Conclusion: There was significant
relationship between NLR and CRP with depression and quality of life in patients with advanced non-small cell
lung carcinoma. Beside inflammatory markers, age is also related to the occurrence of depression and the type
of histology influences quality of life.
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INTRODUCTION

In men, lung cancer is the highest cause of cancer
Lung cancer is cancer that originates from the

morbidity and mortality, while in women lung cancer

parenchymal tissue of the lung or bronchus. Until
now, lung cancer is still a global problem. According
to Globocan data in 2020 from 19.3 million newly
diagnosed cancer cases, lung cancer is the second
most common type of cancer after breast cancer in
women with an incidence of 2.2 million cases
(11.3%). Although ranked second, lung cancer is the
highest cause of cancer deaths with 1.7 million
deaths (18%) in 2020.

is ranked third in cancer incidence after breast cancer
and colorectal cancer, and is the second highest cause
of mortality after breast cancer [1].

Data in Indonesia states that lung cancer is the most
common cancer in men, and the fifth most common
cancer in women. From the results of research in
various hospitals in Jakarta, lung cancer is the most
common case in men, and the fourth most common
case in women [2].
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Lung cancer in general based on cell of origin is
divided into non-small cell lung carcinoma (NSCLC)
and small cell lung carcinoma (SCLC). Based on the
WHO classification in 2015 the most common types
of lung cancer are Adenocarcinoma, squamous cell
carcinoma, large cell neuroendocrine carcinoma and
carcinoid [3]. Lung cancer is often diagnosed in an
advanced stage and severe condition, this is because
lung cancer is often asymptomatic in the early stages,
mostly affects old age, and lung cancer screening is
still rarely carried out in at-risk communities.

In general, the management of advanced lung cancer
is  palliative, including the provision of
chemotherapy and radiotherapy. Nowadays, the
management of lung cancer, especially non-small cell
lung carcinoma, has evolved with the discovery of
various additional treatment modalities such as
immunotherapy and targeted therapy [4].

Various new therapeutic modalities are expected to
provide an improvement in the survival rate of lung
cancer patients, but in reality, the prognosis of lung
cancer in general compared to other cancers is still
relatively poor. In evaluating the management and
treatment of advanced lung cancer, improvement in
quality of life is often the targeted end-point [5].

In a study examining quality of life in long-term lung
cancer survivors undergoing chemotherapy and
radiotherapy found that 67% of patients
experienced mild deterioration in global health
status, physical and emotional functioning.
Conditions such as fatigue, shortness of breath,
cough, and financial difficulties ranked the highest
on the symptom scale. Quality of life risk factor
analysis showed age, exercise, smoking status, and
treatment regimen were associated with global
health status and functional scores, whereas age,
gender, radiation pneumonitis, weight loss, and
exercise were associated with symptom scores [6]

Decreased quality of life over time is significantly
associated with worsening survival in lung cancer
patients with or without targetable driver mutations
[7]- There are various factors that affect quality of life
in cancer patients including gender, age, smoking
status, severity of symptoms, therapy undertaken,
intensity of anxiety and depression symptoms, and
ability to cope with the disease [8].

One study found that depression in lung cancer
patients occurred in 33% of patients before therapy
and persisted in more than 50% of patients.
Depression is common especially in cancer patients
with more severe symptoms or functional limitations
[9]. Depression is said to be associated with poorer
survival in newly diagnosed non-small cell lung
carcinoma patients [10,11]. Patients with depressive
symptoms have poorer quality of life, vitality, cancer-
specific symptoms, and lower social support than
patients without depressive symptoms. The
association between depressive symptoms and
increased mortality was greater in patients with more
lung cancer symptoms or less social support [12].

There are many factors that trigger depression in
lung cancer patients, one of which is psychological
factors such as death, stress, relationship changes,
changes in personal identity and the effects of
disease on work, however there are other biological
factors that may help explain the high prevalence of
depressive symptoms in cancer patients [13]. A
biological factor that is widely associated with the
occurrence of depression is the high level of
inflammation that is often found in lung cancer
patients, especially patients with advanced or
metastasized lung cancer. Inflammatory
mechanisms associated with the risk of lung cancer
disease progression may be associated with
symptoms of depression that are often experienced
by advanced lung cancer patients.

Inflammation and depression that occur in lung
cancer patients are associated with a worse
prognosis. This is characterized by the discovery of a
significant relationship between inflammation and
depression with lower survival rates both
independently and collectively [14]. Inflammatory
cytokines are said to play a role as modulators of the
pathogenesis of anxiety and depression. The results
of the study found an association between serum
TNF-a, IL-1B, IL-6, and IL-17 with an increased risk
of anxiety and depression to some extent in patients
with non-small cell lung carcinoma[15].

Other inflammatory cytokines such as c-reactive
protein (CRP) are widely studied to be associated
with an increased risk of mortality in cancer patients,
and in lung cancer patients elevated c-reactive
protein (CRP) also predicts prognosis as well as
helps decide treatment response and identify tumor
recurrence [16].

A study by McFarland et al,, (2020) found increased
CRP levels correlated with the degree of depression
(r=0.47, p <.001). Increased CRP levels > 10 pg/ml
are associated with advanced cancer disease and can
help diagnose the presence of other accompanying
complications. A significant increase in CRP levels >
50-100 pg/ml is associated with advanced disease,
metastasis and a poor prognosis [17].

A metanalysis study found that neutrophil-
lymphocyte ratio, platelet-lymphocyte ratio and
monocyte-lymphocyte ratio were elevated in
depressed patients across Chinese subgroups, age
and gender. Among the three parameters, it was
mentioned that increased neutrophil and
lymphocyte ratios were significantly associated with
increased risk of depression [18].

The neutrophil lymphocyte ratio in lung cancer
patients in the study was found to be significantly
associated with the incidence of depression and
tended to correlate with anxiety. An increase in
lymphocyte neutrophil ratio 25 can predict worse
survival, and the same results are seen when
combined with depression [14].
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Until now there have been no studies looking for the
relationship between increased inflammatory
markers such as neutrophil lymphocyte ratio, c-
reactive protein (CRP) and depression with quality
of life in patients with advanced non-small cell lung
carcinoma at Prof. Dr. .G.N.G Ngoerah Hospital.

METHOD

Observational research with the design used cross
sectional study. This study assessed the quality of life
in patients with advanced non-small cell lung
carcinoma, at the same time collecting variables
related to quality of life. Place: Prof. Dr. L.G.N.G.
Ngoerah Hospital. Inclusion criteria: 1) All patients
diagnosed with advanced non-small cell lung
carcinoma and received services at Prof. Dr. .G.N.G.
Ngoerah Hospital during the period May 2023 -
August 2023; 2) Aged =18 years; 3) Willing to
participate in the study by signing an inform consent.
Exclusion criteria: 1) Diagnosed with other
malignancies other than non-small cell lung
carcinoma; 2) Diagnosed with psychiatric illness
before or during suffering f:rom non-small cell lung

carcinoma; 3) Diagnosed with an acute infection; 4)
Having cognitive function disorders (assessment by
filling out the Abbreviated Mental Test/AMT quiz for
subjects with elementary school education and
below and the Mini Mental State Examination/MMSE
questionnaire for subjects with education above
elementary school). The data that has been collected
will be carried out descriptive statistical analysis,
comparative analysis of proportions, and multiple
regression logistic tests, the whole process of
analyzing the data above using the IBM Statistical
Product and Service Solutions (SPSS) v.25 program.

RESULT

This study was conducted with a total sample of 117
but because 7 samples did not meet the
completeness of the data so that the final results of
the samples analyzed were 110 samples. Of the total
110 samples, 64 were male (58.2%) and 46 were
female (41.8%). The mean age ranged from 58.54
years old with the youngest age being 39 years old
and the oldest being 82 years old with the overall
characteristics of the data in Table 1

TABLE 1: Characteristics of Research Subjects.

Characteristics n (%)
a2 age (years)
Mean + standard deviation 58,54 +9,772

Age = 60 years
Age < 60 years

45 (40,9%)
65 (59,1%)

Gender
Male 64 (58,2%)
Female 46 (41,8%)
Education
Basic-intermediate 95 (86,4%)
High 15 (13,6%)
Jobs
Work 91 (82,7%)
Not working 19 (17,3%)

Smoking status
Smoking
No smoking

39 (35,5%)
71 (64,5%)

Nutritional status
Skinny
Normal

31 (28,2%)
79 (71,8%)

Performance status (PS)

ECOG >2 6 (5,5%)
ECOG<=2 104 (94,5%)
Histology Type

Non-squamous lung carcinoma
Squamous lung carcinoma
Adenosquamous carcinoma
Squamous cell carcinoma

80 (72,7%)
30 (27,3%)
12 (10,9%)
18 (16,4%)

Cancer stage

1B 6 (6,4%)
1IC 6 (1,8%)
IVA 67 (60,9%)
IVB 34 (30,9%)
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Characteristics

n (%)

Comorbid diseases
Without comorbidities
With comorbidities
1 comorbid
2 comorbidities
3 comorbidities

70 (63,6%)

40 (36,4%)

27 (24,5%)
9 (8,2%)
4 (3,6%)

Type of treatment
No therapy yet
Already in therapy
Chemotherapy
Targeted therapy
Targeted therapy + chemotherapy
Targeted therapy + radiotherapy

Targeted therapy + chemotherapy + radiotherapy

Chemotherapy + radiotherapy

38 (34,5%)
71 (65,5%)
40 (36,4%)
27 (24,5%)
2 (1,8%)
1(0,9%)
1(0,9%)

1 (0,9%)

Neutrophil lymphocyte ratio? , median (min-max)

Neutrophil lymphocyte ratio 24
Neutrophil lymphocyte ratio <4

2,9 (0,44-19,62)
37 (33,6%)
73 (66,4%)

C-reactive protein (CRP)?, median (min-max)

C-reactive protein (CRP) 210 mg/dL
C-reactive protein (CRP) <10 mg/dL

13 (1-318,10)
61 (55,5%)
49 (44,5%)

BDI Score
Depression 37 (33,6%)
Not depressed 73 (66,4%)
Quality of Life
Bad 75 (68,2%)
Good 35 (31,8%)

Notes: ECOG (Eastern Cooperative Oncology Group), BDI (The Beck Depression Inventory),2 Normally
distributed data,> Non-normally distributed data.

The results of bivariate analysis of the independent
variable neutrophil-lymphocyte ratio and the
dependent variable depression are shown in Table 2.

The neutrophil-lymphocyte ratio obtained an odds
ratio of 3.225 with a 95% confidence interval (95%
CI) in the range of 1.398-7.441 (p value = 0.005).

TABLE 2: Relationship between neutrophil-lymphocyte ratio and depression.

Neutrophil-lymphocyte Depression P-value OR (95% CI)
ratio Yes No
>4 19 (51,4% 18 (48,6%
( 0) ( 0) 0,005 3,225

<4 18 (24,7%)

55 (75,3%) (1,398-7,441)

Bivariate analysis to find the association of CRP with
depression found that 29 patients (47.5%) with high
CRP 210 had depression and 31 patients (52.5%) did
not have depression, as shown in Table 3.

The odds ratio of the association of CRP with
depression was 4.645 with 95% CI in the range of
1.871-11.528 (p value = 0.001).

TABLE 3: Relationship between CRP and depression.

CRP Depression
P-val OR (95% CI
(mg/dL) = = value (95% CI)
>10 29 (47,5% 32 (52,5%
( 0) ( 0) 0,001 4,645

<10 8 (16,3%)

41 (83,7%)

(1,871-11,528)

The quality of life in this study was assessed with the
EORTC QLQ-C30 questionnaire, the results of global
health status scale were converted into a score of 0-
100, where the quality of life was poor if the value
was <70, and the quality of life was good = 70.

In bivariate analysis, it was found that patients with
a high neutrophil lymphocyte ratio 24 as many as 32
people (86.5%) had a poor quality of life and 5
people (13.5%) had a good quality of life. Meanwhile,
43 people (58.9%) with alow neutrophil lymphocyte
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ratio <4 had a poor quality of life and 30 people
(41.1%) had a good quality of life. Odds ratio of the
relationship between neutrophil lymphocyte ratio

and quality of life was 4.46 with 95% CI in the range
of 1.560-12.779 (p value = 0.003). The results of the
analysis are shown in Table 4.

TABLE 4: Relationship between neutrophil lymphocyte ratio and quality of life.

Quality of Life
Neutrophil Lymphocyte Ratio P-value OR (95% CI)
Bad Good
>4 32 (86,5%) 5 (13,5%) 0.003 4,46
<4 43 (58,9%) 30 (41,1%) ' (1,560-12,779)

Bivariate analysis of CRP variables with quality oflife
found that patients with high CRP levels 210 mg/dL,
namely 51 people (83.6%) had a poor quality of life
and as many as 10 people (16.4%) had a good quality
of life. While 24 people (49%) with low CRP levels
<10 mg/dL had poor quality of life and 25 people
(51%) with good quality of life.

From this analysis, it was found that CRP was
associated with the quality of life of non-small cell
lung carcinoma patients with an odds ratio of 5.313
at 95%CI in the range of 2.205-12.799 (p value
<0.001). The results of the analysis are shown in
Table 5.

TABLE 5: Relationship between CRP and quality of life.

Quality of life
CRP (mg/dL) P-value OR (95% CI)
Bad Good
=10 51 (83,6%) 10 (16,4%) <0.001 5,313
<10 24 (49%) 25 (51%) ' (2,205-12,799)

In addition to finding the relationship between the
independent variables of lymphocyte neutrophil
ratio and CRP, the relationship between depression
as the independent variable and quality of life as the
dependent variable was also sought. From the
analysis, it was found that of the 37 patients who
experienced depression, a total of 36 people had a
poor quality of life (97.3%) and only 1 person (2.7 %)
had a good quality of life.

Whereas from 73 people who did not experience
depression, 39 people (53.4%) had a poor quality of
life and the remaining 34 people (46.45) had a good
quality of life. The relationship between depression
and quality of life has an OR of 31.385 with 95%CI in
the range of values 4.083-241.251 (p value <0.001)
(Table 6).

TABLE 6: Relationship between depression and quality of life.

Quality of life
Depression P-value OR (95% CI)
Bad Good
Yes 36 (97,3%) 1(2,7%) <0001 31,385
No 39 (53,4%) 34 (46,4%) ' (4,083-241,251)

The next analysis in this study is multivariate
analysis which aims to determine the relationship
between neutrophil lymphocyte ratio and CRP, as
well as confounding variables with depression and
quality of life. Logistic regression multivariate analysis

was performed to assess and prove the strength of
the relationship of each independent variable as a
risk factor for depression and decreased quality of
life in patients with advanced non-small cell lung
carcinoma after controlling for confounding
variables in the analysis Table 7.

TABLE 7: Results of multivariate logistic regression analysis of depression.

Variables OR 95% CI P-value
Age 0,364 0,141-0,941 0,037*
Education 4,153 0,757-22,786 0,101
Neutrophil Lymphocyte Ratio 2,599 1,015-6,659 0,047*
CRP levels 3,781 1,410-10,142 0,008*

Description: CRP (c-reactive protein)
*Has a significant effect (p value <0.05)
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Based on the results of multivariate logistic
regression analysis in Table 7, it was found that the
ratio of neutrophil lymphocytes, CRP levels, and age
influenced the occurrence of depression in patients
with advanced non-small cell lung carcinoma with
OR values of 2.599 (95% CI 1.015-6.659; p value =
0.047) for neutrophil lymphocyte ratio, 3.781 (95%
C11.410-10.142; p value = 0.008) for CRP levels, and
0.364 (95% CI 0.141-0.941; p value = 0.037) for age
variables.

When bivariate analysis was conducted for the age
variable with depression, it was found that there was
a difference in the incidence of depression in both
age groups but the difference was not significant (OR
2.61; p value = 0.09 with 95% CI 0.888-4.781) (table
8). So that the results of the multivariate results can
be concluded that when the neutrophil-lymphocyte
ratio 24 and CRP levels 210, the age factor < 60 years
increases the patient's risk of depression compared
to the age group = 60 years.

TABLE 8: Relationship between age and depression.

Age Depression
g P-value OR (95% CI)
(year) No
260 34 (75,6%) 11 (24,4%) 0.090 2,061
<60 39 (60,0%) 26 (40,0%) ’ (0,888-4,781)

Judging from the coefficient of determination shows
R2z = 0.263, it can be interpreted that the ratio of
neutrophil lymphocytes, CRP levels and age can
explain or contribute to the occurrence of depression
in non-small cell lung carcinoma patients in 26% of
cases.

Whereas the results of multivariate analysis for
quality of life found that neutrophil lymphocyte
ratio, CRP levels, and histology type factors were
associated with quality of life, where the histology
type of adenocarcinoma or non-squamous lung

carcinoma had a lower chance of decreasing quality
of life than the histology type of squamous lung
carcinoma (adenosquamous carcinoma or squamous
cell carcinoma). Lymphocyte neutrophil ratio, CRP
level and histology type were significantly associated
with quality of life with OR of 3.645 (95% CI 1.142-
11.638; p value = 0.029) for lymphocyte neutrophil
ratio, 4.327 (95% CI 1.659-11.289; p value = 0.003)
for CRP level and 0.493 (95% CI 0.252-0.966; p value
= 0.039) for histology type, respectively. The
multivariate analysis table for quality of life
variables can be seen in Table 9.

TABLE 9: Results of multivariate logistic regression analysis of quality of life.

Variables OR 95% CI P-value
Age 0,393 0,152-1,016 0,054
Histology type 0,493 0,252-0,966 0,039*
Neutrophil Lymphocyte Ratio 3,645 1,142-11,638 0,029*
CRP levels 4,327 1,659-11,289 0,003*

Description: CRP (c-reactive protein)
*Has a significant effect (p value <0.05)

When bivariate analysis was conducted to find the
relationship between histology type and quality of
life, it was found that there was a significant
relationship between the two, where the type of non-
squamous cell lung carcinoma had a 4 times chance
of experiencing a good quality of life than the
histology type of squamous cell lung carcinoma with

Judging from the coefficient of determination shows
Rz = 0.312, it can be interpreted that the ratio of
neutrophil lymphocytes, CRP levels and histology
type can explain the occurrence of poor quality of life
in non-small cell lung carcinoma patients in 31% of
cases.

OR 4.112 p value = 0.010 at 95% KI in the range of
1.309-12.919 (Table 10).

TABLE 10: Relationship between histology type and quality of life.

Quality of life
Histology Type P-value OR (95% CI)
Bad Good
Non-Squamous 31 (38,8%) 49 (61,3%) 4112
<0,011 !
Squamous 4 (13,3%) 26 (85,7%) (1,309-12,919)
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DISCUSSION

The worldwide incidence of lung cancer is estimated
at 2.2 million cases. In Indonesia alone, according to
GLOBOCAN data, the estimated incidence rates up to
5 years is 946 thousand people. This study data
obtained a total of 110 patients with advanced non-
small cell lung carcinoma who underwent treatment
at the pulmonary polyclinic of Prof. .G.N.G. Ngoerah
Hospital during the time period May - August 2023.
Of the 110 people who became research subjects
58.2% were male with an average age of 58.54 +
9.772. This finding is in line with previous research
conducted at Prof. [.G.N.G. Ngoerah Hospital which
found 63.5% were male and had an average age of
57.70 £ 9.86 [19,20].

Historically, the incidence of lung cancer is more
common in men than women with an average age of
60 years (Chen, et al, 2015). From a large-scale
study conducted in France found 65.4% of lung
cancers occurred in men with an average age at
diagnosis of 67.8 + 10.3 years. It was also found that
there was a shift in patterns over the past 2 decades
where there was a significant increase in the
proportion of lung cancer incidence in women [21].

However, in Indonesia, lung cancer is still the most
common cancer in men and the fifth most common
of all cancers in women. Compared to women, men
in general tend to start smoking at a younger age,
smoke more cigarettes per day and with longer
smoking duration, smoke deeper cigarettes, and
consume cigarettes that contain more tar. Whereas it
is known that almost 80% of the incidence of lung
cancer in the world is associated with cigarette
exposure [5].

In addition, exposure to carcinogens such as air
pollution, radon, asbestos, arsenic, silica in the living
environment or workplace can also be a risk factor
for lung cancer (Pass, et al, 2010). However, the
study found that the therapeutic response of lung
cancer patients in women was better than men (42%
vs. 40%, p = 0.01) and longer survival than men
(median OS 9.6 vs. 8.6 months, p = 0.002) [22].

Judging from the age factor, the risk of experiencing
lung cancer generally increases with age. This is
associated with the process of lung cancer which is a
complicated biological process and requires a
certain period of time. The aging process is thought
to strongly influence the occurrence of lung cancer,
such as DNA repair disorders, genomic instability,
DNA methylation, cellular damage and aging,
inflammation, telomere shortening, immunosenescent,
oxidative stress and others [23]. In addition, cancer
risk in older populations is also associated with
greater accumulation of carcinogen exposure at this
age, increased risk of chronic lung disease or
infections that trigger inflammation and gene
mutations.

In this study, it was found that most of the subjects
were working or had worked as much as 82.7% and
the rest had never worked or were housewives. This
result resembles the findings of a previous study

where only 28% were housewives and the rest
worked either as farmers, construction laborers,
private workers or government workers [19].
However, another study in Daka found that 53.8% of
lung cancer patients there did not work [24].

This happened because the sample in this study was
dominated by male gender where the role of head of
the household and also as the backbone of the family
was carried out by men. However, many female
patients also worked in this study. The type of work
is said in studies related to lung cancer outcomes
especially related to mortality rates. The study by
Bovio, et al,, (2022) found that the survival rate of
lung cancer patients varied for each type of
occupation with a certain level of skill, where
occupations that require the lowest level of skill have
the lowest survival in both men and women [25].

Based on the level of education, the study subjects
were dominated by a group of patients who never
went to school or received primary to secondary
education with a case percentage of 86.4%. This
finding is in line with the results of a previous study
which found that only 9.4% of lung cancer patients
received higher education [19]

Another study found that 30.8% of lung cancer
patients had higher education (Alam, et al,, 2020).
The difference in the region where the study took
place caused this difference where in Bangladesh
there is a higher level of education than the average
area in Bali. A study found that higher education
levels were positively associated with the quality of
life of lung cancer patients before diagnosis both
mentally and physically[26].

Most of the study subjects were non-smokers with a
case percentage of 64.5%. The same thing was found
in previous studies where as many as 68.8% of lung
cancer patients did not smoke [20]. Likewise, it was
found in research in other areas, namely 51.6% of
lung cancer patients never smoked [24]

Worldwide, it is found that 15-20% of men with lung
cancer do not smoke and 50% of women do not
smoke, of which 60-80% of women with lung cancer
who do not smoke occur in Asia. The cause of this
phenomenon is still unknown, but there are several
things that can be risk factors for lung cancer in non-
smoking groups, including age, passive exposure to
cigarette smoke, exposure to carcinogens from the
environment, exposure to radon substances,
genetics, previous history of lung disease, and
hormonal factors [27].

Based on nutritional status, 71.8% of research
subjects had normal nutritional status. The same
results were also found in a previous study where
the average BMI of lung cancer patients was 21.08
3.59 (Ekaruna, et al., 2021). Nutritional status is said
to correlate with the quality of life of lung cancer
patients, where research has found that low
nutritional status is a determining factor for poor
quality of life in lung cancer patients [8].
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The physical appearance status in this study found
that most had a good appearance with an ECOG score
< 2 (94.5%). While previous research found that
68.8% had an ECOG score < 2 (Andikayasa, et al,,
2022). ECOG scores are said to correlate with the
quality of life of lung cancer patients, where low
quality of life with clinically significant symptom
incidence is found more in patients with poor
physical appearance compared to good ones [28].

The dominant histology type in this study was
adenocarcinoma as much as 72.7%, followed by
squamous cell carcinoma as much as 16.4% and the
remaining type of Adenosquamous carcinoma
10.9%. The same thing was found from previous
research, namely 83.8% were adenocarcinoma
types, 13.8% were squamous cell carcinoma types,
and 2.5% were other types [20]. In general, in the
world, the adenocarcinoma type is the most common
histological type of non-small cell lung carcinoma
with up to 40% of all non-small cell lung carcinoma
cases.

The histologic type of lung cancer is associated with
lung cancer prognosis, with non-small cell lung
carcinoma generally having a better prognosis than
small cell lung cancer. Studies to date have found
mixed results as to which type of non-small cell lung
cancer has a better prognosis. Some studies have
found adenocarcinoma types to have a better
prognosis but other studies have found squamous
cell carcinoma to be better [29].

Lung cancer is generally asymptomatic in the early
stages so that in most cases it is diagnosed at an
advanced stage. Especially in Indonesia where lung
cancer screening programs in at-risk populations are
still rarely carried out, so the incidence of lung
cancer in Indonesia is dominated by advanced lung
cancer. The same thing was found in this study
where the most common stage found was the IVA
stage as many as 67 (60.9%). The same thing was
also found in a previous study where 51.2% of cases
were IVA stage [20]

Most of the study sample did not have comorbid
diseases, namely 70 people (63.6%), the rest with
one comorbid 24.5%, two comorbid 8.2% and three
comorbid 3.6%. Another study in China found the
same thing where 67.8% of lung cancer patients did
not have comorbidities. The results of the study
found that comorbidities were positively correlated
with an increased risk of hospital readmission within
31 days as well as in-hospital mortality [30].

The number of samples who had not started therapy
in this study was 38 people (34.5%), almost
comparable to the number who received therapy in
the form of chemotherapy, namely 40 people
(36.4%). A total of 27 people received target therapy
(24.5%) and few received combination or
multimodality therapy, namely 2 people (1.8%)
received  target therapy and  continued
chemotherapy, and the rest received another
multimodality. Previous research found similar
results with the proportion of lung cancer patients

who had not received therapy as much as 42.4% and
received chemotherapy as much as 27.5%
[20]Meanwhile, another study found that as many as
53% with first-line treatment [31].

This study found the incidence of depression in
advanced stage LCC patients as much as 33.6%. The
same thing was also obtained from research by
Gonzalez-Ling, et al.,, (2023), namely as many as 31%
of lung cancer patients suffered from depression
[31]. Another study found that depression in lung
cancer patients occurred in 33% of patients before
therapy and persisted in more than 50% of patients.
Depression is common especially in cancer patients
with more severe symptoms or functional
limitations [9]. Depression is said to be associated
with poorer survival in newly diagnosed non-small
cell lung carcinoma patients [10,11].

The quality of life of non-small cell lung carcinoma
patients in this study was found to be 68.2% having a
poor global quality of life status with a value limit of <
70%. Similar results were found in a previous study
which also examined the quality oflife of patients with
advanced stage CPSC, as many as 55% of patients
experienced poor quality of life [20]. The decline in
quality of life over time is significantly associated with
worsening survival of lung cancer patients with or
without targetable driver mutations [7].

This study found that the neutrophil lymphocyte
ratio with depression in non-small cell lung
carcinoma patients had a significant relationship,
with the calculation of the risk estimate of the
neutrophil lymphocyte ratio obtained an odds ratio
of 3.225 with a 95% confidence interval (95%CI) in
the range of 1.398-7.441 (p value = 0.005). The same
results were also found in a study by McFarland, et
al,, (2020) where NLR was said to be associated with
depression (r value = 0.21, p = 0.03), and remained
associated after controlling for age, gender and
marital status. Increased NLR predicts poor survival
in lung cancer patients.

A study looking at the association between systemic
inflammation ratio and survival in patients with non-
small cell lung cancer found that after adjusting for
covariates (ECOG, age, education level, smoking
status, and type of therapy) an increase in NLR at
diagnosis increased the risk by 2 times to die at a
time compared to those without an increase in NLR
(HR 1.91; 95% CI 1.29-2.84; p value = 0.001).
Patients with baseline NLR > 5 had a 1-year survival
estimate of 0.76 (95% CI 0.37-0.57; p value = 0.57).
The log rank test obtained significant results (p =
0.001) indicating a difference in survival [32].

The specific molecular mechanisms affecting NLR in
cancer are still not fully understood. However, the
imbalance between neutrophils and T cells in cancer
may occur due to neutrophil-mediated suppression
of T cells [33]. Granulocyte-colony stimulating factor
(G-CSF) secreted by the tumor or TME causes
proliferation of leukocytes (including neutrophils),
as well as myeloid-derived suppressor cells (MDSCs)
from the bone marrow.
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MDSCs suppress the proliferation and expansion of
lymphocytes thereby increasing the neutrophil-
lymphocyte ratio. Increased NLR is associated with
disease progression, while MDSCs directly
contribute to cancer progression and metastasis.
Progression and metastasis in lung cancer tend to
increase patient symptoms and complaints and may
influence the occurrence of depression in lung
cancer patients.

This study found that 29 patients (47.5%) with high
CRP 210 experienced depression and 31 patients
(52.5%) did not experience depression, so it can be
said that CRP has a significant relationship with
depression, Odds ratio of 4.645 (95%CI 1.871-
11.528; p value = 0.001). These results are similar to
research by McFarland, et al, (2020) where
increased CRP levels correlate with the degree of
depression (r = 0.47, p < .001), where CRP has a
moderate level of accuracy in predicting the
incidence of depression. The cut-off value of CRP = 3
mg/dL has a sensitivity of 50% and specificity of
80%.

In cancer patients, the increase in CRP levels is
triggered by platelet recruitment and fibrin
accumulation in tissues damaged by cancer cells,
resulting in an acute inflammatory response. If the
inflammatory trigger cannot be overcome, a chronic
excessive inflammatory response will occur.
Continuous oxidative stress and cytokine production
by activated macrophages and neutrophils increase
tumorigenicity in epithelial cells, causing further
epithelial-to-mesenchymal transition (EMT).

Excessive cytokine release (e.g., IL-6) from the TME
increases pCRP production by hepatocytes. pCRP
secretion and mCRP-dependent inflammatory
signaling (e.g., in endothelial cells and engaged
neutrophils), as well as its direct action on the ECM,
contribute to tumor progression through ROS and
cytokine signaling in the TME [17].

Elevated CRP levels in cancer patients are a marker of
increased inflammation, where chronic inflammation
in the body will consistently affect the basal ganglia,
cortex, and motor pathways to reduce motivation and
motor activity. Increased inflammatory cytokines are
associated with increased oxidative stress and the
formation of reactive oxygen and reactive nitrogen
species (ROS and RNS). Increased ROS and RNS
contribute to oxidizing tetrahydrobiopterin (BH4)
which is a factor required for the enzymatic synthesis
of monoamines via phenylamine hydroxylase (PAH),
tripthopan hydroxylase (TPH), and tyrosine
hydroxylase (TH), thus disrupting the synthesis of
serotonin (5-HT), dopamine (DA), and
norepinephrine (NE) due to the low availability of
monamines (trypthopan and tyrosine) as serotonin
and dopamine precursors. Low serotonin, dopamine
and norepinephrine can then lead to depressive
symptoms [34].

This study found a significant association between
the neutrophil-lymphocyte ratio and the quality of
life of advanced non-small cell lung carcinoma

patients with an OR of 4.46 with an CI of 95% in the
range of 1.560-12.779 (p value = 0.003). The
neutrophil-lymphocyte ratio is widely studied and
associated with the prognosis of lung cancer
patients. As a previous study found that a neutrophil
lymphocyte ratio >3.37 was associated with 1-year
survival of advanced non-small cell lung carcinoma
patients [19]. Another study found a high neutrophil
lymphocyte ratio as an independent factor for poor
prognosis in non-small cell lung carcinoma patients
who had not started therapy, with a cutoff value of
NLR 2 5 [35].

Although there have been no studies assessing the
direct relationship of NLR with the quality of life of
advanced non-small cell lung carcinoma patients,
NLR has been widely known to be associated with
cancer patient outcomes, especially lung cancer
patients. From the results of a metaanalysis looking
for the association of NLR with overall survival (0S)
and progression-free survival (PFS) in lung cancer
patients found that NLR values before starting
therapy predicted poor OS with Hazard ratio (HR
1.45 95%CI 1.30-1.64) and poor PFS (HR1.42 95%CI
1.15-1.74). Subgroup analysis showed the
prognostic value of NLR in predicting poor OS was
increased in patients undergoing surgery, and early
stage disease. The cutoff value of NLR 24 was
significant as a predictive value of poor OS and PFS
[36].

An increase in neutrophil-lymphocyte ratio results
from lymphopenia or an increase in neutrophils and
monocytes. Lymphocytes play an important role in
cell-mediated antitumor immune responses in
various cancers. CD8+ T cells can control tumor
growth through cytotoxic activity and induce
apoptosis of tumor cells. On the other hand,
neutrophils increase in cancer patients due to the
production of paraneoplastic myeloid growth factor
by cancer cells themselves. In addition, an increase
in neutrophils can also occur due to bacterial co-
infection or cancer-related inflammation [35].

A high neutrophil lymphocyte ratio in cancer
patients is associated with lung cancer progression
and metastasis. Research by Hu C. etal., (2022) found
a positive correlation between NLR levels and brain
metastases in non-small cell lung carcinoma
patients, where an increase in NLR was significantly
associated with an increased risk of brain
metastases, especially in female patients and with
adenocarcinoma histology type [37].

Another study found a relationship between NLR
levels and the risk of lung cancer recurrence, where
NLR> 4.08 increases the risk of lung cancer
recurrence and worsening OS (Abigail C. etal., 2021).
NLR levels are also said to be useful for determining
the prognosis of lung cancer patients, one of which is
median survival time, where patients with NLR < 3
have a better medial survival time (31.1 months)
compared to NLR levels = 3 (18 months) [38].

This study found that in patients with advanced non-
small cell lung carcinoma, CRP levels = 10 mg/dL had
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a 5 times risk of experiencing poor quality of life with
an odds ratio of 5.313 at 95% CI in the range of
2.205-12.799 (p value <0.001). Increased CRP levels
as one of the markers of systemic inflammatory
response was found to be not significantly associated
with quality of life as seen from the EORTC QLQ-C30
subscale score based on research by Scott HR. et al,,
(2002), but was associated with greater weight loss,
worsening physical appearance status, more fatigue
and worsening survival in patients with advanced
non-small cell lung carcinoma [39].

There are not many studies that look for the
relationship between CRP and the quality of life of
lung cancer patients, however many studies have
proven CRP as a predictor of prognosis in cancer
patients including lung cancer. From a metanalysis
data by Shrotriya S. et al., (2015) found 24 studies
that examined CRP as a predictor of lung cancer
prognosis, where 22 studies proved CRP was
associated with the prognosis of lung cancer
patients, while 2 studies found CRP not as a predictor
factor, and 2 other studies found CRP as a predictor
factor only in univariate analysis [16].

This is in accordance with the results of another study
by Hotta T. et al,, (2020) which found that high CRP
levels predicted an unfavorable therapeutic response
and became a significant negative prognostic factor
for OS in patients with advanced non-small cell lung
carcinoma with or without epidermal growth factor
receptor (EGFR) mutations [40].

CRP is an inflammatory marker, an acute phase
protein that is synthesized in the liver in response to
various inflammatory stimuli. CRP consists of 5
identical subunits that form a planar ring that makes
the protein stable. CRP can bind to a variety of
exogenous and endogenous ligands that are exposed
on the cell membrane in the presence of damage,
necrosis or apoptotic cells. CRP strongly activates the
classical complement pathway which further
amplifies tissue damage and potentially makes the
disease more severe [41].

CRP dissociates into monomeric CRP (mCRP) at the
endothelial cell membrane, where mCRP increases
tissue factor (TF) expression and triggers angiogenic
effects and triggers angiogenesis. In addition, CRP
can also affect various signaling molecules on
macrophages and monocytes that affect their
function. CRP was found to interact with Toll like
receptor (TLR) which is a receptor that recognizes
PAMPs or DAMPs on the cell surface, triggering an
innate immune response. CRP interacting with TLRs
leads to signaling pathways that increase the
production of pro-inflammatory cytokines including
TNF-a, IL-1, and IL-6 in macrophages and
monocytes. These cytokines cause further tumor
growth, angiogenesis, tumor cell survival,
proliferation, and tumor cell resistance to apoptosis
[41]. This process will trigger further cancer
progression and metastasis, and indirectly affect the
increase and worsening of patient symptoms and
complaints and may risk contributing to reducing the
quality of life of lung cancer patients.

The relationship between depression and quality of
life has a strong relationship, namely lung cancer
patients who are depressed are 31 times more likely
to experience poor quality of life than those who are
not depressed, with OR 31.385 (95%CI in the range
of values 4.083-241.251; p value <0.001). Similar
results were also found by Khue PM. et al,, (2019)
where depression is significantly associated with a
decrease in quality of life [42].

Depression and anxiety occur in nearly one-third of
patients newly diagnosed with non-small cell lung
carcinoma. Depression and anxiety are significantly
associated with reduced quality of life and
depression itself is independently associated with
poor treatment adherence and prognosis [43].

In another study conducted on Coronavirus Disease
19 (COVID-19) patients, depression was found to
occur in 43.1% of patients with clinically stable,
where patients with depression had a lower quality
of life than without depression. The relationship
between depression and quality of life has been
widely studied before and it is proven that quality of
life is closely related to distress factors such as
physical and mental stress where depression has an
impact on daily life functions so that it has a negative
correlation with quality of life. Similar results were
also found in different disease population groups
such as diabetes patients [44], coronary artery
disease [45], and gastrointestinal disease [46].

From the study data, it was found that in addition to
depression being associated with a decrease in
quality of life, depression detected before starting
lung cancer therapy is also at risk of increasing
mortality and shortening the survival of lung cancer
patients, especially in Asian races. So that when
managing lung cancer patients, it is also expected to
pay attention to the emotional and psychological
state of patients in order to provide good therapeutic
effects for patients.

From the results of multivariate analysis to
determine the effect of covariates on the pure
relationship of inflammatory markers neutrophil
lymphocyte ratio and CRP with depression, it was
found that neutrophil lymphocyte ratio and CRP
were still significantly associated with depression,
the OR value was 2.599 (95% CI 1.015-6.659; p value
= 0.047) for neutrophil lymphocyte ratio, 3.781
(95% CI 1.410-10.142; p value = 0.008) for CRP
levels. Lymphocyte neutrophil ratio and CRP are
independent risk factors for depression in patients
with advanced non-small cell lung carcinoma.

However, in addition to the neutrophil lymphocyte
ratio and CRP, it turns out that the age factor also
affects the occurrence of depression along with the
neutrophil lymphocyte ratio and CRP levels in
advanced non-small cell lung carcinoma patients
with an OR value of 0.364 (95%CI 0.141-0.941; p
value = 0.037), where in the state of high neutrophil
lymphocyte ratios and high CRP levels, the
increasing age the higher the probability of not
experiencing depression.
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However, the bivariate analysis between age and
depression showed insignificant results, which
means that the age variable affects the occurrence of
depression only when the neutrophil lymphocyte
ratio is = 4 and the CRP level is = 10.

This finding is different from the results of previous
studies that found a tendency for depression to occur
at an older age, but the difference in the occurrence
of depression according to age is also said to be
insignificant. The risk of depression is said to be
highest in the old adult age group [47].

The incidence of depression by age in the cancer
patient population is controversial, some studies
have found the risk of depression decreases with age
but some studies have also found that depressive
symptoms can increase with age [48].

In the general population it is found that depressive
symptoms in adulthood follow a U-shape where
depressive symptoms increase highest in young
adulthood then decrease in middle adulthood and
increase again in old adulthood [49]. Depressive
symptoms increase highest in young adulthood
because at that age range is vulnerable to
experiencing intense social stressors but still lacks
the ability of the required coping mechanism, and
over time the increase in age will lead to increased
wisdom in dealing with various problems so as to
reduce depressive symptoms in middle adulthood.
Whereas in old adulthood depressive symptoms
increase again due to the increasing burden of
disease, functional limitations, psychological
processes, life environment and life events that have
a negative impact.

While the results of multivariate analysis for quality
of life found that in addition to the ratio of neutrophil
lymphocytes and CRP levels, histology type factors
are also associated with quality of life, where the
histology type of adenocarcinoma or non-squamous
cell lung carcinoma has a lower chance of a decrease
in quality of life than the histology type of squamous
cell lung carcinoma (adenosquamous carcinoma or
squamous cell carcinoma). Lymphocyte neutrophil
ratio and CRP levels were significantly associated
with quality of life with ORs of 3.645 (95% CI 1.142-
11.638; p value = 0.029) and 4.327 (95% CI 1.659-
11.289; p value = 0.003), respectively. In the setting
of high neutrophil ratio and high CRP levels,
histology type determined the odds of poor quality
of life with an OR of 0.493 (95% CI 0.252-0.966; p
value = 0.039). The results of the bivariate study for
histology type with quality of life also showed a
significant association with an OR value of 4.112 p
value =0.010 at 95% Cl in the range of 1.309-12.919.

From several studies it was found that the histology
type of adenocarcinoma has a better prognosis than
the type of squamous cell carcinoma or small cell
carcinoma lung cancer[29,50]. From a study by
Wang, et al., (2022) comparing the clinical picture of
adenocarcinoma lung cancer with squamous cell
carcinoma lung cancer, it was found that squamous
cell carcinoma lung cancer has a larger tumor size,

with more severe clinical symptoms including
symptoms of cough, fever, and sputum production
than adenocarcinoma. In addition, more bacterial
and fungal infections were found in squamous cell
carcinoma lung cancer with lab results showing
higher levels of white blood cells, platelets and
kidney function than adenocarcinoma. This suggests
that squamous cell carcinoma lung cancer has a more
malignant picture than adenocarcinoma [29]

The limitations of this study are: 1) This study did
not look for the relationship of personality type,
psychological factors, duration of illness to the
occurrence of depression; 2) The study only looked
at global quality of life and did not further examine
the component parts of the quality of life of lung
cancer patients that might be influenced or related;
3) This study does not take into account the onset of
depressive symptoms whether it starts before
cancer diagnosis or after.

This study is the first study to look for the
relationship of inflammatory markers, namely the
ratio of neutrophils and lymphocytes with
depression and quality of life in patients with
advanced non-small cell lung carcinoma at Prof.
I.G.N.G Ngoerah Hospital.

CONCLUSION

There was significant relationship between NLR and
CRP with depression and quality of life in patients
with advanced non-small cell lung carcinoma. Beside
inflammatory markers, age is also related to the
occurrence of depression and the type of histology
influences quality of life.
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