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ABSTRACT

ARTICLE DETAILS

Background: The effect of lung cancer and its various treatments on the overall well-being can
be substantial. This study seeks to examine the correlation between quality of life and baseline
hemoglobin (Hb) levels in lung cancer patients who are receiving chemotherapy.

Method: This study involved 30 patients with non-small cell lung cancer (NSCLC) who
underwent platinum-based chemotherapy. Baseline Hb level were collected from medical
records. The patients' quality of life was assessed using interviews utilizing the EORTC QLQ-
LC13 questionnaire.

Result: Baseline Hb levels and pain relief after medication score was positively correlated
(r=0.559, p=0.001). Baseline Hb levels and difficulty swallowing score was negatively
correlated (r=-0.386, p=0.035). Determined cut-off point for the total score was 303.5. However,
the correlation between Hb levels and overall quality of life was insignificant (r=-0.096,
p=0.615).

Conclusion: According to the quality of life indicators in the questionnaire, there is a notable
association between lower baseline Hb levels and reduced effectiveness of pain relief
medication, as well as an increase in difficulty swallowing. However, the underlying cause for
this correlation is unclear. On the other hand, the correlation between baseline Hb levels and the
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overall scores of quality of life in the questionnaire was not found to be significant.
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I INTRODUCTION

Lung cancer is a multifaceted illness influenced by
various internal and external factors. The overall well-being
and social ability of individuals with lung cancer can be
significantly impacted by the disease itself and its treatment.
Anemia, among other concurrent conditions, is substantially
impacting the quality of life experienced by individuals with
lung cancer.1234

Anemia is a prevalent occurrence among cancer patients,
particularly those undergoing chemotherapy, due to its
myelosuppressive effects. The causes of anemia are often
multifactorial and can be attributed to chronic inflammatory
conditions, malignant invasion of the bone marrow,

treatment side effects, or nutritional deficiencies. The onset
rapidity, the extent of anemia, and other concurrent
conditions resulted in the symptoms severity. The impact of
anemia can vary across different organs, influenced by
factors such as its severity, duration, and the medications
used in cancer treatment. Patients with anemia may exhibit
symptoms like shortness of breath, palpitations, and fatigue,
ultimately leading to a decline in their quality of life.557

The management of cancer involves a multidisciplinary
approach, with various medical specialties involved in
diagnosis and the use of multimodal treatment strategies.
Comprehensive patient care encompasses a wide range of
factors, including addressing organ dysfunctions caused
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directly or indirectly by cancer. Most lung cancer patients
are diagnosed in advanced stages, limiting curative
treatment options. As a result, systemic palliative treatment
has minimal impact on overall survival.® Therefore, the
primary objective of treatment becomes maintaining or
improving the quality of life for patients. Recent studies
have placed increasing emphasis on examining the quality
of life in cancer patients. This research evaluated the
association between quality of life and Hb levels in lung
cancer patients undergoing platinum-based chemotherapy.

1. METHOD

A cross-sectional study was conducted from January
2023 to February 2023 at Saiful Anwar General Hospital.
The study involved patients with lung cancer who were
receiving platinum-based chemotherapy. The study received
approval from the Ethics Committee of Saiful Anwar
General Hospital under the reference  number
400/285/K.3/102.7/2022. Hemoglobin levels were analyzed
using venous blood samples. The European Organization for
Research and Treatment of Cancer Quality of Life
Questionnaire Lung Cancer 13 (EORTC QLQ-LC13) was
used to evaluate the quality of life.

To be eligible for inclusion in the study, a definite
assessment of a non-small-cell lung cancer should be done
on the patient, and the patient have undergone one round of
platinum-based chemotherapy. Hb data prior to
chemotherapy were collected from the patients’ medical
records. Patients with severe illness, specific blood-related
disorders, nephropathy, or those with secondary lung cancer
were excluded from the study.

Categorical data were presented as frequency (%).
Numerical data were presented as mean + SD. The
Kolmogorov-Smirnov (KS) test was used to assess the
distribution of the data. The significance between baseline
Hb categories and quality of life was evaluated using the T-
test., the optimal cut-off point for the total scores of the
EORTC QLQ-LC13 questionnaire was determined using a
combination of cluster analysis, followed by ROC analysis.

1. RESULTS

30 individuals were enrolled in this study, with a mean
age of 58.97 + 10.46 years. Among the participants, 63.3%
were male. Approximately 40% of the participants had
comorbidities, with hypertension being the most common
(26.7%), followed by diabetes (10.0%). The chemotherapy
used were cisplatin-paclitaxel (3.3%), cisplatin-etoposide
(3.3%), cisplatin-pemetrexed (30.0%), and carboplatin-
paclitaxel (63.3%). Table 1 provides further details on the
clinical characteristics of the subjects.

Table 1. Clinical Characteristics of The Study Subjects

Variable Freq (%) or Mean + SD

e  Male gender 19 (63.3)

e Age (years) 58.97 + 10.46

e Smoking history 19 (63.3)

e Smoking history duration 28.83 + 11.56

(years)

e Baseline Hb 11.90 + 2.03

e Transfusion history 15 (45.5)
Baseline Hb Category

e Normal 8 (26.7)

e Anemia Grade 1 17 (56.7)

e Anemia Grade 2 5(16.7)
Comorbidity

e Hypertension 8 (26.7)

e Diabetes Mellitus 3(10.0)

e Heart Disease 1(3.3)

e Hepatitis B 1(3.3)

e Lung Tuberculosis 1(3.3)
Karnofsky Score

e 50-60 5(16.7)

e 70-80 25 (83.3)
Combination of
Chemotherapy Regimen Freq (%)

e  Carboplatin-paclitaxel 19 (63.3)

e  Cisplatin-pemetrexed 9 (30.0)

e  Cisplatin-etoposide 1(3.3)

e  Cisplatin-paclitaxel 1(3.3)
Chemotherapy Series Freq (%)

o Seriesl 4 (13.3)

e Series2 7(23.3)

e Series3 5 (16.7)

e Series4 4 (13.3)

e Series5 4 (13.3)

e Series6 6 (20.0)

The average baseline Hb level was 11.90 g/dL. In terms
of the EORTC QLQ LC-13 questionnaires, the mean scores
were as follows: LCCO (31.97), LCHA (2.2), LCD (30.67),
LCSM (3.3), LCDS (2.2), LCPN (15.4), LCHR (46.43),
LCPC (28.63), LCPA (18.70), LCPO (18.70), and the pain-
relief-after-medication score (82.39). Between demographic
variables and the total scores of the EORTC QLQ LC-13
questionnaire, no correlation or difference were found.

Table Il. Baseline Hb and Quality of Life of Study

Subjects
Baseline Hb EORTC QLQ LC-13
(Anemia Grade) Score (Mean + SD)
Normal 236.75 + 150.56
Grade 1 268.18 +87.22 0.836
Grade 2 277.60 + 244.50
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The relationship between the EORTC QLQ LC-13
questionnaire score and the baseline Hb anemia grade was
examined. It was observed that as the anemia grade became
more severe, there was a gradual increase in the EORTC
QLQ LC-13 questionnaire score. The results of the ANOVA
test indicated that there was no significant difference
between the baseline Hb groups regarding the questionnaire
scores (p = 0.836).

Table I11. Correlation between Baseline Hb and EORTC

QLQ LC-13

Variable Correlated with Hb Values R p
e LCCO -0.290  0.120
e LCHA -0.086  0.652
e LCDY -0.003  0.987
e LCSM -0.276  0.139
e LCDS -0.386  0.035*
e LCPN -0.005 0.978
e LCHR 0.202 0.284
e LCPC 0.007 0.969
e LCPA -0.109  0.566
e LCPO 0.117 0.539
o  Pain relief after medication 0.559 0.001*

e Total EORTC QLQ LC-13 Scores -0.096  0.615

Note: R: Correlation coefficient; p: significance (p < 0.05);
LCCO: coughing; LCHA: haemoptysis; LCDY: dyspnea;
LCSM: sore mouth; LCDS: dysphagia; LCPN: peripheral
neuropathy; LCHR: alopecia; LCPC: pain in chest; LCPA:
pain in arm or shoulder; LCPO: pain in other parts; *) With
ap <0.05, there is a significant difference.

To assess the relationship between different
questionnaire questions and baseline Hb, Pearson correlation
tests were performed. The results indicated that there was no
significant correlation between the total score of the
questionnaire and baseline Hb (p = 0.615). However, Hb
and LCDS was negatively correlated (r = -0.386, p = 0.035).
Additionally, Hb and the pain-relief-after-medication was
positively correlated (r = 0.559, p = 0.001).
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Figure 1. ROC Curve of The Total EORTC QLQ
LC-13 Scores

ROC analysis was done to decide the cut off point for
the total EORTC QLQ LC-13 scores. After cluster analysis,
the following ROC analysis showed a significantly strong
area under the curve (AUC 0.995; p < 0.05). The most
optimal cut off point was 303.5 (sensitivity 0.909;
specificity 0.947). A tabular analysis was done by quality of
life (classified using the cut-off point) and degree of anemia.
There was no significant quality of life differences in
classifications between subjects within normal baseline Hb,
grade 1 anemia, or grade 2 anemia (p < 0.05).

Table IV. Baseline Hb and Quality of Life of Study

Subjects
Baseline Hb EORTC QLQ LC-13 Score
(Anemia (Mean + SD) p
Grade) >303.5 <303.5
Normal 2 6 1.000
Grade 1 7 10 0.661
Grade 2 2 3 1.000

V. DISCUSSION

This study found no significant correlation between the
total score of the EORTC QLQ LC13 questionnaire and Hb
levels. However, specific points within the questionnaire
were found to be related to Hb. Hb and dysphagia was
negatively correlated, indicating that higher Hb levels are
associated with decrease of dysphagia-like symptoms.
Previous study showed that anemia can be linked to iron
deficiency, which can significantly affect iron-dependent
oxidative enzymes. An activity decrease of these enzymes
can lead to degraded pharyngeal structures, resulting in
dysphagia.*©

The pain-relief-after-medication and Hb was positively
correlated. This suggests that higher levels of Hb are
associated with increased effectiveness of pain-relief drugs.
However, there is currently a lack of previous studies
specifically examining the relationship between drug
efficacy and anemia in cancer. For instance, a study
conducted by Joshi et al. found no significant phenytoin
bioavailability differences between individuals with anemia
and those without!* Further research is needed to
investigate the connection between anemia and the efficacy
mechanisms of different drugs, particularly pain relief
medications.

Compared to other forms of cancer, individuals with
lung cancer face unique and significant challenges.
Symptoms related to both the treatment and the disease
itself, including pain, difficulty breathing, fatigue, and loss
of appetite, are common and have a detrimental impact on
patients' functional abilities, ultimately reducing their
quality of life. Furthermore, patients diagnosed with lung
cancer often experience heightened levels of anxiety and
depression and have an increased risk of suicide compared
to individuals with other types of cancer. This can be
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attributed in part to the poor side effects of therapy and
prognosis.!2

Quality of life refers to an individual's subjective
satisfaction with their overall well-being and lifestyle. It
encompasses various aspects, including physical health,
relationships with family and friends, emotional well-being,
and functional abilities. In the context of cancer patients, the
assessment of quality of life is commonly done using
standardized questionnaires that provide quantitative
measurements. These assessments are typically completed
by the patients themselves or sometimes by their proxies.
The evaluation of quality of life can play a significant role in
informing clinical decision-making by providing insights
into the effectiveness of treatments. This is particularly
relevant in advanced-stage cancer cases, where patient-
reported outcome assessments like quality of life can be
utilized to assess treatment efficacy or be included as part of
composite endpoints to demonstrate the clinical benefits of
interventions.®

The quality of life of patients was evaluated using the
EORTC QLQ LC 13 questionnaire in this study. This
questionnaire includes a combination of multiple
questionnaire items to assess various symptoms such as
dyspnea, as well as individual items to measure cough,
alopecia, dysphagia, hemoptysis, sore mouth, pain, and
peripheral neuropathy. Each scale and individual item is
scored on a scale from 0 to 100. Higher scores on the scales
and individual items indicate a greater presence of
symptoms or problems experienced by the patients.*3

Anemia is a common complication in cancer. Cancer-
related anemia specifically refers to a condition that occurs
in the absence of hemolysis, bleeding, bone marrow
infiltration by cancer cells, or kidney and liver failure. It
primarily arises due to chronic inflammation in relation to
the cancer itself and the production of cytokines. The key
mechanisms through which inflammation can lead to anemia
include the faster metabolism of erythrocytes, suppressed
erythrocyte production by the bone marrow, the
inflammatory impact on erythropoietin production, and the
restriction of iron availability caused by elevated levels of
hepcidin.*

Higher rates of cancer recurrence and reduced survival
following radiation therapy were linked to anemia. This may
be due to a more aggressive or extensive tumor burden
rather than the direct effects of anemia. However, there is
some evidence suggesting that tumor cell hypoxia, which
can be worsened by anemia, can negatively impact the
effectiveness of radiation treatment. Nonetheless, there is
currently no strong evidence indicating a direct association
between anemia and tumor radiosensitivity. Radiation
therapy can cause a long-lasting damage to the bone
marrow, affecting the production of red blood cells,
particularly when the radiation field encompasses a
significant portion of the bone marrow. Chemoradiotherapy

agents can also have unintended effects that disrupt the
production of red blood cells. Additionally, immunotherapy
can lead to autoimmune hemolytic anemia.®

Anemia in lung cancer patients can have detrimental
effects on both their overall well-being and treatment
options. For instance, cancer therapy typically require
patients to have an Hb level above 10 g/dL.'®'7 The most
common form of anemia associated with cancer is
normochromic normocytic anemia. Cancer-related anemia is
typically characterized by low reticulocyte counts and low
reticulocyte index values, indicating a hypoproliferative type
of anemia. The prevalence of cancer-related anemia varies
across different types of cancer, with lung cancer having the
highest reported percentage. In lung cancer, approximately
37.6% of patients experience anemia, and this incidence
increases to around 80% after undergoing chemotherapy
treatment.'

Decreased Hb levels can have a significant impact on
bodily functions and overall quality of life due to disruptions
in oxygen transport. When oxygen transport from the lungs
to the rest of the body is impaired, it can result in metabolic
dysfunction, affecting the production of adenosine
triphosphate  (ATP), which is essential for energy
production. This can manifest in symptoms like fatigue,
ultimately reducing the individual's quality of life.
Additionally, impaired energy production can have negative
consequences on various bodily functions, including
immunity, which can ultimately impact life expectancy and
overall well-being.*®

In chemotherapy patients, there is often a noticeable
decline in Hb levels in line with the progression of
chemotherapy. This can be attributed to both the
advancement of the cancer and the effects of chemotherapy
itself. Cancer progression can contribute to the worsening of
anemia through factors such as malignancy-related bleeding
and inadequate nutrition.® In the case of lung cancer, an
additional factor such as hemoptysis can lead to anemia,
which is observed in up to 35% of cases.?’ Furthermore, the
myelosuppressive effects of the therapy can reduce Hb
levels, potentially impacting the overall wellbeing.?*

Previous research has different findings compared to our
study. In a study conducted by Barca-Hernando et al.
utilizing the EORTC QLQ-C30 questionnaire, the study
found that anemia negatively impacts the overall well-being
and was associated with a higher number of symptoms.® The
difference in findings could be related to the variation in the
assessment tools. While the previous study utilized the
EORTC QLQ-C30, which is a comprehensive questionnaire
covering broader aspects of overall wellbeing, our study
employed the EORTC QLQ LC13, a more specific
questionnaire.® Although more user-friendly for the
participants, the use of this questionnaire may restrict our
study to comprehensively assess the entirety of the study
subjects' quality of life.
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A previous study yielded contrasting results when
compared to our study. In the study by Palasamudram et al.,
they also found that anemia was associated with diminished
well-being, which was assessed using the EORTC-QLQ-30
questionnaire.?? Buckstein et al. reported similar findings.
Both of these studies had a higher prevalence of severe
anemia compared to our study. Previous study determined
that an optimal Hb cut-off for distinguishing subjects'
quality of life was 10 g/dL.% In our study, grade Il anemia
was defined as an Hb level below 10 g/dL, which accounted
for only 16.7% of the subjects. Additionally, our study had a
smaller sample size compared to the aforementioned studies,
ranging from 204 to 689 participants.

There is evidence to suggest that higher Hb levels in
cancer patients are associated with improved quality of life
and better prognosis, particularly in cases of lung cancer.
Over the past two decades, the association between cancer-
related anemia and the prognosis of lung cancer has been
studied. A study by Liu et al., which analyzed 23 studies,
revealed that patients with preoperative anemia were found
to have a 1.6 times higher risk of death compared to those
without anemia.?* Another study by Zhang et al. reported
that patients with normal hemoglobin levels before
treatment had a higher chance of longer survival compared
to patients with low pre-treatment hemoglobin levels.?®
Similar findings were also observed in a study by Chen et
al., which studied stage IV NSCLC patients. In this study,
32% of the patients were diagnosed with anemia, with 19%
classified as mild anemia. Older age, smoking history, and
bone metastasis were correlated with a higher prevalence of
baseline anemia. The overall survival of patients without
anemia was significantly higher compared to those with
anemia. Furthermore, the severity of anemia was inversely
associated with overall survival, with mild anemia being
linked to the longest survival duration compared to more
severe anemia.?

No significant association was observed between
demographic variables and the overall EORTC QLQ LC-13
score in this study. Among the 30 subjects, 12 had various
comorbidities. Comorbidity has been shown to impact both
the overall well-being and life expectancy of lung cancer in
previous research. It has also been linked to treatment
effectiveness in lung cancer. Furthermore, risk factors of
lung cancer such as age, smoking, and comorbidity is known
to be related.?” However, in this study, neither of those were
significantly related to the overall EORTC QLQ LC-13
score. This suggests that the patients’ overall well-being was
not directly impacted by these factors.

V. CONCLUSIONS

The majority of lung cancer patients in this study
experienced anemia prior to chemotherapy. Then,
chemotherapy further exacerbated the severity of anemia.
Previous research has demonstrated a connection between

anemia and the overall well-being in cancer patients.
Although no correlation of Hb levels and the overall well-
being was found in this study, we observed that baseline Hb
levels were associated with specific quality of life issues,
such as dysphagia and the effectiveness of pain medication.
This suggests that the utilization of shorter and more
specific questionnaires may not comprehensively assess the
overall well-being, and consequently the relationship
between anemia and overall quality of life. As a result, the
use of more comprehensive, general quality of life
questionnaires to assess the overall well-being in lung
cancer patients is recommended.
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