
MBIOMJ | Vol. 35 No. 1 January 2025  29 
 

 

Journal homepage: https://e-journal.unair.ac.id/MBIO/                                                                                               

 

 

ORIGINAL RESEARCH REPORT 

 

Albumin Levels before Therapy and Clinicopathological Parameters 

of Lung Cancer Patients 
 

Erna Kusumawardhani , Nor Fiayanti Hadiani*  
Department of Pulmonology and Respiratory Medicine, Faculty of Medicine, Lambung Mangkurat University, 

Banjarmasin, Indonesia. 

   

Article Info  ABSTRACT 
Article history: 

Received 02-07-2024 

Revised 24-09-2024 
Accepted 01-10-2024 

Published 31-01-2025 

 Background: Serum albumin levels provide an objective measure 

of malnutrition. Albumin plays crucial roles in maintaining 

intravascular oncotic pressure, facilitating substance transport, and 

acting as a free radical scavenger. The progression of tumors, 

including lung cancer, is closely associated with malnutrition and 

cancer-related inflammation, which suppress albumin synthesis. 

Therefore, albumin can serve as a biomarker for assessing lung 

cancer progression. Low albumin levels are linked to poor 

prognosis. Objective: The aim of this study was to examine the 

relationship between albumin levels and lung cancer. Material and 

Method: This study included 130 lung cancer patients who 

underwent albumin testing. A cross-sectional study was conducted 

using medical records of patients diagnosed with lung cancer from 

January 2023 to December 2023. Data were collected on various 

factors, including age, gender, smoking status, cancer history, 

clinical symptoms, histopathological type, cancer stage, EGFR 

mutation status, ECOG score, clinical pleural effusion, Visual 

Analog Scale (VAS), and Body Mass Index (BMI). Result: The 

study sample was predominantly male (71.5%), aged over 50 years 

(76.9%), and active smokers (34.6%). Common symptoms 

included cough (83.8%) and shortness of breath (72.3%), with 

pleural effusion present in 53.8%. The majority had a moderate 

VAS score (46.9%) and were classified as underweight based on 

BMI (54.6%). Most patients were at stage IVA (63.0%), had an 

ECOG score of 1 (43.8%), and were diagnosed with 

adenocarcinoma (73.8%). A significant relationship was found 

between ECOG scores and albumin levels, with 70.6% of 

hypoalbuminemic samples having an ECOG score of 3 (p < 0.005). 

Conclusion: A significant relationship was observed between 

albumin levels and ECOG scores in lung cancer patients. 
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Highlights 

1. A notable finding was the significant relationship between albumin levels and ECOG scores, 

emphasizing the potential of albumin as an indicator of functional status in lung cancer patients. 
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2. The research provided a comprehensive analysis of the correlation between albumin levels and 

various clinicopathological conditions. 

 

 

 

BACKGROUND 

Lung cancer is a prominent global health issue, characterized by high incidence and mortality rates. 

According to GLOBOCAN, an estimated 2.1 million new cases were diagnosed in 2018, rising to 2.2 

million in 2020, with 1.8 million deaths (Thandra, et al., 2021). Lung cancer is among the most prevalent 

cancers in Asia, with incidence rates ranging from 0.06 to 31.5 per 100,000. In Indonesia, lung cancer 

accounts for 12.6% of cancer deaths, making it the leading cause of cancer mortality, while 

approximately 8.6% of cancer incidences are attributed to lung cancer. By 2040, the annual number of 

lung cancer cases is expected to increase from 30,023 in 2018 to 54,983 in 2040 (Pakzad, et al., 2015; 

Andarini, et al., 2023). 

Treatment options for lung cancer depend on the disease stage, the patient's overall health, 

comorbidities, treatment goals, and available funding. Current treatments include surgery, radiation, 

chemotherapy, immunotherapy, and targeted therapy. Chemotherapy may be used as a neoadjuvant 

modality in the early stages or as adjuvant therapy after surgery. Adjuvant therapy is applicable to non-

small cell lung cancer (NSCLC) stages IIA, IIB, and IIIA. In advanced stages of NSCLC, chemotherapy 

may be used for either curative or palliative purposes (Lemjabbar-Alaoui, et al., 2015).  

Various factors, including albumin levels, influence the success of therapy. Albumin, a protein found 

in the blood, acts as a carrier for cancer therapies due to its ability to transport substances, undergo 

natural degradation, accumulate at sites of blood vessel leakage, and be absorbed by rapidly growing 

cancer cells. As a natural ligand carrier, serum albumin can transport anti-cancer agents. Albumin can 

extend the circulation half-life of rapidly cleared drugs and enhance their accumulation in tumors. The 

use of albumin as a carrier for cancer drugs is widespread, including in traditional cancer chemotherapy 

and therapies involving new biological agents (Moujaess, et al., 2017). Albumin is the most abundant 

protein in human serum and is synthesized in the liver. Serum albumin levels are often measured in 

clinical practice to assess the nutritional status of cancer patients. The normal albumin level in healthy 

adult ranges between 36 and 40 g/L. Low albumin levels are common in inflammation and infection, 

and hypoalbuminemia is frequently observed in cancer patients. The progression of tumors, including 

lung cancer, is closely associated with malnutrition and cancer-related inflammation, which suppresses 

albumin synthesis. Thus, albumin can serve as a biomarker for assessing lung cancer progression. Low 

albumin levels are associated with poor prognosis and increased mortality (Cordeiro, et al., 2020; 

Zhang, et al., 2021). 

Research has shown that albumin levels independently predict overall survival (OS), with each unit 

increase in albumin reducing the risk of death by 25%. Albumin can also serve as a prognostic indicator 

in advanced lung cancer undergoing therapy. However, the role of albumin as a predictive biomarker 

still requires further investigation (Zhang, et al., 2021; Guven, et al., 2022; Xie, et al., 2023). This study 

aimed to explore the clinicopathological relationship between albumin levels and lung cancer in order 

to enhance understanding of albumin’s role as a predictor in lung cancer.  

  

 

OBJECTIVE 

 

This study aimed to show the relationship between albumin levels and lung cancer. 

 

 

MATERIAL AND METHOD 

 

This retrospective study utilized medical records to obtain secondary data from 130 lung cancer 

patients diagnosed at Ulin Hospital, Banjarmasin, Indonesia between January 2023 and December 31, 

2023. This was a cross-sectional study that employed a total sampling technique, including only patients 

diagnosed with primary lung cancer through histopathological examination and with recorded albumin 
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levels. The exclusion criteria were patients with incomplete medical record data (clinical and laboratory 

data). 

Data collection included age, gender, smoking status, cancer history, clinical symptoms, 

cytopathological or histopathological type, cancer stage, EGFR mutation status, ECOG score, clinical 

features of pleural effusion, VAS score, and BMI. Age was grouped into <50 years and >50 years. 

Gender was categorized as male and female. Smoking history was classified into non-smokers, passive 

smokers, former smokers, and active smokers. The presence or absence of a family history of cancer 

was also recorded. Clinical symptoms included chronic cough, shortness of breath, chest pain, and 

hemoptysis, which are the most common symptoms of lung cancer. EGFR mutation status was 

classified as wild-type or epidermal growth factor receptor (EGFR) mutation (Ruano-Raviña, et al., 

2020; Setyawan, et al., 2022). The ECOG score was divided into five categories: (0) Fully active, able 

to do all activities without restriction; (1) Unable to perform strenuous physical activities but able to 

walk and do light or sedentary activities such as light housework or office work; (2) Able to walk and 

perform self-care but unable to do work activities; up and about >50% of waking hours; (3) Able to 

perform self-care but spends <50% of waking hours sitting or in bed; (4) Completely disabled, unable 

to perform self-care, spends all day in a chair or bed; (5) Deceased (Nguyen, et al., 2023). The VAS 

pain scale was categorized as mild (1–3), moderate (4–6), and severe (7–10). Pleural effusion was 

classified as present or absent. The cytopathological or histopathological types of lung cancer were 

divided into small-cell lung carcinoma, adenocarcinoma, large-cell lung carcinoma, and squamous cell 

carcinoma (Travis, 2020). BMI was categorized as underweight (<18.5 kg/m²), normal (18.5–22.9 

kg/m²), and overweight (23.0–24.9 kg/m²) (Haam, et al., 2023). The lung cancer stages studied were 

stages III and IV. This study also compared clinical characteristics based on albumin levels: 

hypoalbuminemia (<3.5 g/dL) and normal albumin levels (>3.5 g/dL) (Stares, et al., 2021). 

Data were presented in tabulated form in Microsoft Office Excel for Mac, Version 16.89.1 (24091630) 

and analyzed using the IBM SPSS Statistics for Windows, version 21.0 (IBM Corp., Armonk, N.Y., 

USA). Age, smoking status, gender, and also family history of cancer were presented in the form of 

numbers (n) and percentages (%) calculated using descriptive statistical analysis. This study presented 

a tabular clinicopathological comparison based on the number of patients who had albumin levels <3.5 

g/dL and >3.5 g/dL. Statistical analysis using the chi-square test was conducted, with p-value <0.05 

considered statistically significant. 

  

 

RESULT 

 

Table 1 shows that 130 patients with concordant results were diagnosed with lung cancer. Ninety-

three patients (71.5%) were male, 100 patients (76.9%) were over 50 years old, 45 patients (34.6%) had 

a history of smoking, and 127 patients (97.7%) had no family history of cancer. The main clinical 

complaints were chronic cough (83.8%) and shortness of breath (73.2%), and the majority of patients 

(63%) were at stage IVA. Among the patients, 96 (73.8%) had adenocarcinoma, and 40 (52.6%) had 

wild-type EGFR mutation status. The ECOG scores of the research sample at diagnosis were 1 and 2 

for 43.8% and 43.1% of the patients, respectively. Additionally, 53.8% of the patients had pleural 

effusion, and 46.9% had a moderate VAS score.  

In Table 2, there was no significant relationship between albumin levels and gender, age, smoking 

history, family history, clinical symptoms, cell type, stage, EGFR mutation, presence of pleural 

effusion, VAS, or BMI (p>0.005). However, a significant relationship was found between albumin 

levels and ECOG score in lung cancer patients, with a p value of 0.004 (p< 0.005). 

 

 

DISCUSSION 

This study found that most lung cancer patients were over 50 years old (76.9%). Lung cancer rarely 

occurs in individuals under 45 years old and is more common in older people because exposure to risk 

factors has accumulated over time (Pakzad, et al., 2015). This finding was consistent with a nationwide 

study in Spain in 2020, which revealed that the mean age of lung cancer patients was 64 years (Ruano-

Raviña, et al., 2020). A study conducted in Surabaya also found that most inpatient lung cancer patients 

were over 50 years old (Chairudin, et al., 2020). 
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Table 1. Clinical characteristics of research samples. 
Parameters  n Percentage (%) 

Gender 
Male 93.0 71.5 

Female 37.0 28.5 

Age group (years) 
<50 30.0 23.1 

>50 100.0 76.9 

 Non-smokers 38.0 29.2 

Smoking history 
Active smokers 45.0 34.6 

Passive smokers 24.0 28.5 

 Former smokers 23.0 17.1 

Family history of cancer 
Yes 3.0 2.3 

No 127.0 97.7 

 Chronic cough 109.0 83.8 

Clinical Symptom 
Shortness of breath 94.0 72.3 

Chest pain 74.0 56.9 

 Bleeding caught 19.0 14.6 

Histopathological types Small cell lung carcinoma 1.0 0.8 

 Adenocarcinoma 96.0 73.8 

 Large cell lung carcinoma 1.0 0.8 

 Squamous cell carcinoma 32.0 24.6 

Stage III 24.0 18.5 

 IVA 82.0 63.0 

 IVB 24.0 18.5 

Egfr mutation Wild type 40.0 52.6 

 Egfr mutation 36.0 47.4 

Ecog 1 57.0 43.8 

 2 56.0 43.1 

 3 17.0 13.1 

Pleural effusion Yes 70.0 53.8 

 No 60.0 46.2 

VAS Mild (1-3) 49.0 37.7 

 Moderate (4-6) 61.0 46.9 

 Severe (7-10) 20.0 15.4 

BMI Overweight 9.0 6.9 

 Underweight 71.0 54.6 

 Normal 50.0 38.5 

 

 

Based on this research, the majority of lung cancer patients (71.5%) were male. Globally, men are 

twice as likely to be diagnosed with and die from lung cancer, which is thought to be due to the higher 

prevalence of smoking among men (Thandra, et al., 2021). Despite being more common among men, 

there is currently a trend of increasing lung cancer rates in developing countries, with rising death rates 

among women globally (Thandra, et al., 2021; Fan, et al., 2023). A study conducted at Ulin Hospital, 

Banjarmasin in 2013 also found that most lung cancer patients (73.13%) were male (Thandra, et al., 

2021). In Indonesia, lung cancer is more commonly found in men (Gondhowiardjo, et al., 2021; 

Thandra, et al., 2021). The results of this study were similar to those conducted in Asia, where 

approximately 71.13% of lung cancer patients were male (Pakzad, et al., 2015). A national study in 

Spain also showed that 74.3% of lung cancer patients were male (Ruano-Raviña, et al., 2020). 

In Indonesia, the majority of lung cancer cases (85%) are related to smoking. This high number may 

be due to smoking being culturally accepted (Kristina, et al., 2016). The chemicals in cigarette smoke 

are toxic and produce free radicals, which can trigger gene mutations and DNA damage, both of which 

are associated with cancer (Tang, et al., 2022). 

Interestingly, this study found that most primary lung cancer patients did not have a family history of 

cancer. This finding contradicts the literature, which states that a family history of lung cancer increases 

the risk of developing lung cancer by up to threefold compared to individuals without a family history 

(Kanwal, et al., 2017). The impact of family history on lung cancer is not well-understood because 

genetic factors are often masked by environmental factors such as smoking, air pollution, and biomass 

burning, which have a significant impact on lung cancer risk. A study also showed that Asian 

populations with a family history of lung cancer are more susceptible to developing the disease 
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compared to Western populations (Ang, et al., 2020). The analysis revealed no significant relationship 

between albumin levels and factors such as gender (p=1), age (p=1), smoking history (p=0.764), or 

family history (p=0.573). 

 

 

Table 2. Clinicopathology comparison based on albumin levels. 
Parameters Albumin< 3.5 g/dL Albumin> 3.5 g/dL p-value 

Gender    

- Male 39(41.9%) 54(58.1%) 1 

- Female 16(43.2%) 21(56.8%)  

- >50 42(42.0%) 58(58.0%) 1 
- < 50 13(43.3%) 17(56.7%)  

Smoking History    

- Non-smokers 8 (34.8%) 15(65.2%)  

- Active smokers 18(40.0%) 27(60.0%) 0.764 

- Passive smokers 11(45.8%) 13(54.2%)  

- Former smokers 18(47.4%) 20(53.6%)  

Family History of cancer    

- Yes 2 (66.7%) 1 (33.3%) 0.573 
- No 53(41.7%) 74(58.2%)  

Clinical Symptom    

- Chronic Cough 47(43.1%) 62 (56.9%) 0.853 

- Shortness Of Breath 38(40.4%) 56 (59.6%) 0.615 

- Chest Pain 35(47.3%) 39 (52.7%) 0.252 

- Bleeding Caught 9 (47.4%) 10 (52.6%) 0.817 

Histopathological types    

- Adenocarcinoma 35 (36.5%) 61 (63.5%)  
-  Large cell 1 (100%) 0 (0%)  

- Squamous cell carcinoma 18 (56.3%) 14 (43.8%) 0.085 

- Small cell carcinoma 1 (100%) 0 (0%)  

Stage    

- III 8 (33.3%) 16 (66.7%) 0.449 

- IVA 33 (40.2%) 49 (59.8%)  
- IVB 14 (58.3%) 10 (41.7%)  

EGFR Mutation    

- Mutation (+) 14 (38.9%) 22 (61.1%) 0.566 

-  Wild type 12 (30%) 28 (70%)  

ECOG    

- 1 16 (28.1%) 41 (71.9%)  

- 2 27 (48.2%) 29 (51.8%) 0.004* 

- 3 12 (70.6%) 5 (29.4%)  

Pleural Effusion    

- Yes 31 (44.3%) 39 (55.7%)  

- No 24 (40.0%) 36 (60.0%) 0.753 

VAS    

- 0 2 (15.4%) 11 (84.6%)  

- Mild (1 – 3) 13 (36.1%) 23 (63.9%) 0.093 

- Moderate (4 – 6) 29 (47.5%) 32 (52.5%)  

- Severe (7 – 10) 11 (55.0%) 9 (45.0%)  

IMT    

- Underweight 33 (45.8%) 39 (54.2%)  

- Normal 19 (38%) 31 (62%) 0.372 

- Overweight 3 (37.5%) 5 (62.5%)  

 

In this study, shortness of breath and chronic cough were the most common symptoms. This finding 

is consistent with a prospective cohort study, which revealed that chronic cough and dyspnea are the 

two most common symptoms (Walter, et al., 2015). However, these findings differed from national 

guidelines for lung cancer, which state that coughing is the most frequently encountered symptom (60–

70%) in lung cancer cases (Ministry of Health of The Republic of Indonesia, 2023). According to a 

national study in Spain, coughing and shortness of breath are the two most commonly reported 

symptoms in lung cancer cases (Ruano-Raviña, et al., 2020). The percentage of lung cancer patients 

with cough and shortness of breath tends to increase, whereas the percentage of patients coughing up 

blood tends to decrease (Chowienczyk, et al., 2020). The analysis showed no significant relationship 
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between the clinical symptoms of chronic cough (p=0.853), shortness of breath (p=0.615), chest pain 

(p=0.252), or coughing up blood (p=0.817) and albumin levels. 

A study conducted in Surabaya showed that around 81.5% of lung cancer cases were adenocarcinoma 

(Chairudin, et al., 2020). According to the literature, adenocarcinoma is the most frequent subtype of 

lung cancer, accounting for about 60% of NSCLC cases in both men and women. Squamous cell 

carcinoma is the second most common subtype, accounting for about 20% of cases. Squamous cell 

carcinoma is closely related to smoking, while adenocarcinoma is less associated with smoking (Zheng, 

2016; Nur I, et al., 2023). Based on the analysis, there was no significant relationship between lung 

cancer cell type and albumin levels (p=0.085). However, most lung cancer patients, based on cell type, 

experienced hypoalbuminemia, except for those with adenocarcinoma. This finding differed from other 

studies, where most lung cancer patients experienced hypoalbuminemia, with small-cell carcinoma and 

large-cell carcinoma showing the highest percentage of hypoalbuminemia. This may be because these 

two types of cancer are more aggressive than adenocarcinoma (Rajdev, et al., 2018; Singh & Rao, 2022). 

All participants in this study had stage III-IV lung cancer, with a predominance of stage IVA cases. 

This finding was consistent with a study in China, where the majority of lung cancer patients were 

diagnosed at stage IVA. Data from Persahabatan Hospital Jakarta similarly indicates that most lung 

cancer cases are identified at a late stage (III or IV). Delayed medical consultation often leads to late-

stage diagnoses, as symptoms may not initially suggest lung cancer. Therefore, early screening and 

detection are crucial, especially in high-risk populations (Zhang, et al., 2021; Ministry of Health of The 

Republic of Indonesia, 2023). 

In addition, most stage III and IV lung cancer patients did not experience hypoalbuminemia. This 

finding was in contrast with a study in India, where the majority of stage IV cancer patients experienced 

hypoalbuminemia. However, that study used a lower cut-off value, defining hypoalbuminemia as 

albumin levels <3.4 g/dL, whereas in this study, hypoalbuminemia was defined as albumin levels <3.5 

g/dL (Singh & Rao, 2022). Based on the analysis, no significant relationship was found between lung 

cancer stage and albumin levels (p=0.449). However, the incidence of hypoalbuminemia in this study 

increased with the advancing stage of lung cancer. In stage IVB, hypoalbuminemia was observed in 

58% of the samples, a higher incidence than in stages III and IVA, where the incidences were 33% and 

40%, respectively. Patients with stage III tend to have better albumin levels than those with stage IVA 

and IVB, with the percentage of normal albumin values being higher at 66.7% for stage III, 59.8% for 

stage IVA, and 41.7% for stage IVB. Hypoalbuminemia indicates an elevated catabolic state caused by 

cytokines produced by the tumor and tumor progression itself. Cachexia is another mechanism of 

hypoalbuminemia in cancer patients. Hypoalbuminemia (albumin <35 g/L) combined with impaired 

nutritional status in geriatric cancer patients is a strong predictor of poor outcomes and mortality 

(Moujaess, et al., 2017). 

Based on EGFR mutation status, 36 of the 130 samples had EGFR mutations. This figure is similar to 

research at Ulin Hospital in 2015, where 13 of 38 samples had EGFR mutations (Khasanah, et al., 2019). 

According to the literature, stage IV adenocarcinoma-type lung cancer patients with wild-type 

mutations have a shorter survival rate. Meanwhile, patients with EGFR mutations who receive EGFR-

tyrosine kinase inhibitor (EGFR-TKI) therapy have better survival rates. EGFR gene mutation is a 

predictive factor for response to EGFR-TKI therapy, leading to longer progression-free survival (RPS) 

(Zheng, 2016). Although EGFR mutation status and albumin levels did not show a significant 

relationship in this study, research suggests that albumin levels can predict the effectiveness of afatinib 

therapy in NSCLC patients with EGFR mutations (Kwok, et al., 2022). 

Based on the ECOG score, most patients had scores of 1 and 2. This finding is consistent with the 

literature, which states that 40% of patients have an ECOG score of at least 2 (Sehgal, et al., 2021). The 

ECOG score was developed to assess the functional capacity and prognosis of cancer patients. It is 

crucial for clinicians to frequently evaluate the performance status of lung cancer patients using the 

ECOG score to determine their current functional capacity and adjust treatment plans accordingly. The 

ECOG score can also predict prognosis (Nguyen & Byeon, 2023). Cancer patients with an ECOG score 

of at least 2 have a worse prognosis. Therapeutic decisions for lung cancer patients with poor 

performance status still require further investigation to optimize clinical outcomes. In this study, the 

higher the ECOG score, the more severe the hypoalbuminemia. A similar study showed that 18 of 24 

patients with an ECOG score of 3 experienced hypoalbuminemia, which was comparable to this study, 

where 12 of 17 patients with an ECOG score of 3 had hypoalbuminemia (Singh & Rao, 2022). Based 
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on the analysis, there was a significant relationship between albumin levels and ECOG scores, with a 

p-value of 0.004. This was expected, as higher ECOG scores and low albumin levels are poor prognostic 

factors for lung cancer. Additionally, ECOG scores and hypoalbuminemia are often found together, 

especially in patients with advanced lung cancer (Sehgal, et al., 2021; Zhang, et al., 2021). 

Most of the samples in this study experienced pleural effusion, a condition often caused by lung cancer 

and a major cause of malignant pleural effusion (MPE) in men (Psallidas, et al., 2016). According to 

the literature, MPE is predominantly observed in advanced-stage lung cancer, which aligns with the 

results of this study, as the samples consisted of stage III and IV lung cancer patients. Pleural effusion 

in lung cancer is associated with higher morbidity and mortality rates (Divisi, et al., 2020). A 

retrospective study also found that albumin levels are one of the predictors of survival for NSCLC 

patients with MPE, where low albumin levels are associated with lower survival (Zhang, et al., 2021). 

Based on the analysis, pleural effusion was unrelated to albumin levels (p=0.753). Pleural effusion is 

a common complication in various diseases, particularly cancer. It occurs when the pleura is involved 

in a malignancy, either locally or through a metastatic process in the pleural cavity. This involvement 

increases the permeability of blood vessels, leading to the production of more fluid than the lymphatic 

system can absorb or impairing the lymphatic system’s ability to drain the fluid. Pleural effusion in 

cancer often indicates advanced disease. In lung cancer, the presence of pleural effusion is typically 

associated with stage IV and correlates with lower life expectancy in non-small cell lung cancer 

(NSCLC). In patients with lung cancer and pleural effusion, factors such as advanced age, male sex, 

smoking status, advanced cancer stage, and metastasis cannot be used as reliable prognostic factors. 

However, low albumin levels serve as a prognostic indicator and reflect poorer overall survival (OS) 

(Peng, et al., 2022). 

Most of the samples in this study experienced moderate pain, based on the Visual Analog Scale (VAS). 

This finding aligns with research in China, where the majority (72.4%) of participants reported 

moderate pain, with some even having stage IV lung cancer, although no statistically significant 

relationship was found (p = 0.093). Pain is a common symptom in cancer patients and significantly 

impacts their quality of life. Between 60% and 80% of patients with advanced cancer experience chronic 

pain, with around a third of them experiencing severe pain (Wang, et al., 2014). Among the study 

participants, those with severe pain had a higher incidence of hypoalbuminemia (55%) compared to 

those with mild and moderate pain (13% and 29%, respectively). Hypoalbuminemia in these cases may 

be linked to decreased appetite. A study found that lower appetite was significantly associated with both 

low albumin levels and higher pain scores in advanced cancer patients (Goodrose-Flores, et al., 2022). 

Most of the samples in this study had an underweight nutritional status based on BMI, and no 

statistically significant relationship was found. Overweight status is a known risk factor for many 

malignancies. However, the incidence of lung cancer is inversely proportional to BMI. Additionally, a 

higher BMI is associated with a better prognosis in lung cancer patients, especially those with early-

stage NSCLC and those undergoing chemotherapy. A meta-analysis showed that overweight or obese 

patients have a lower mortality rate, with this relationship being more pronounced in Asians (Chen, et 

al., 2021). 

Since BMI is thought to be closely related to cancer risk, analyses were performed based on this factor. 

Individuals with normal body weight exhibit an inverse relationship with the risk of lung cancer. In this 

study, BMI was not related to albumin levels (p = 0.372), but 45.8% of samples with underweight status 

experienced hypoalbuminemia. The incidence of hypoalbuminemia was higher in underweight 

individuals compared to those with normal or overweight BMI. Research on BMI and cancer risk 

suggests that obesity may have a protective effect against lung cancer. Although few studies have 

examined the relationship between BMI and albumin levels in lung cancer patients, these two factors 

can be used to assess nutritional status. Liu, et al., (2022) and Zhang et al., (2021) found that individuals 

with albumin levels >3.5 g/dL and BMI >25 kg/m² had longer progression-free survival (PFS). 

Lower albumin levels not only reflect poor nutrition but also indicate systemic inflammation. 

Systemic inflammation and poor nutritional status can impair immune cell infiltration into tumors, 

which may serve as protective factors against lung cancer. Additionally, BMI can be directly correlated 

with the number of mature dendritic cells within tumors, a positive prognostic factor for lung cancer. 

Inflammatory states can develop before or simultaneously with lung cancer, contributing to increased 

energy consumption, malnutrition, and catabolic processes (Alifano, et al., 2021). 

Albumin levels are one of the prognostic factors in lung cancer. A meta-analysis showed that low 

albumin levels increased the risk of death by 1.52–1.8 times compared to patients with higher albumin 
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levels. Additionally, low albumin levels were negatively correlated with overall survival (OS). 

Furthermore, there was a negative correlation between low albumin levels and progression-free survival 

(PFS). However, several studies have found no statistically significant relationship between albumin 

levels and PFS. In early-stage cancer, preoperative hypoalbuminemia is linked to larger tumor size and 

invasion of the visceral pleura. Hypoalbuminemia is a negative prognostic factor for tumor recurrence 

and survival in patients who have undergone NSCLC surgery (Zhang, et al., 2021; Guven, et al., 2022). 

Hypoalbuminemia is an important factor for patients with NSCLC, affecting those with localized 

disease treated surgically and patients with metastases undergoing cytotoxic chemotherapy. A study 

revealed that patients with albumin levels less than 3.5 g/dL who received first-line targeted therapy 

and immunotherapy were at a higher risk of death within 12 weeks of initiating treatment. Albumin 

levels can help identify patients who may not benefit from therapy, allowing for more appropriate 

treatment options (Stares, et al., 2021). This is consistent with the findings of this study, where the 

higher the stage of lung cancer, the greater the proportion of patients experiencing hypoalbuminemia. 

In stage IV lung cancer, patients often receive palliative therapy (Gupta & Lis, 2010). 

In addition to being a prognostic factor, decreasing albumin levels during treatment can help clinicians 

predict patients who may develop treatment resistance. If this occurs, the clinician must immediately 

consider alternative therapy. This approach can reduce treatment-related risks, allow patients to receive 

appropriate palliative care, and enable them to make informed decisions (Zhang, et al., 2021). Cohort 

studies have shown that albumin levels can predict lung cancer risk, with increases in albumin levels 

being inversely proportional to cancer risk. Albumin acts as a scavenger and antioxidant (Yoon, et al., 

2022). 

The precise cause of low albumin levels in cancer patients remains unclear, though several 

mechanisms have been proposed. Cancer cells can produce cytokines, such as interleukin-6 (IL-6), 

which influence albumin production. Micrometastases in the liver may also cause Kupffer cells to 

produce cytokines such as IL-1β, IL-6, and tumor necrosis factor, which can affect albumin production. 

Increased vascular permeability in cancer patients, caused by the release of tumor necrosis factor, allows 

more albumin to pass through the capillary wall and into the extravascular space, exacerbating 

hypoalbuminemia (Nazha, et al., 2015). However, advanced cancer patients with hypoalbuminemia 

show only minor changes in the rate of transcapillary albumin loss, which has little correlation with 

serum albumin levels. Lastly, hypoalbuminemia can occur when there is an imbalance between albumin 

degradation and synthesis. This has been demonstrated in sarcoma-bearing mouse models compared to 

controls. Nutritional status, as reflected by albumin levels, can also help predict survival outcomes in 

patients receiving anti-cancer therapy. Albumin is a widely available and inexpensive parameter that 

can indicate the nutritional status of cancer patients (Nazha, et al., 2015). However, albumin still has 

limitations. In anaplastic lymphoma kinase (ALK)-positive NSCLC cancer patients, albumin levels are 

not sufficient to predict survival outcomes. Therefore, there is a need for better prognostic markers that 

integrate albumin levels with other factors (Guven, et al., 2022).  

 

Strength and limitations 

This study provides a detailed examination of various clinicopathological parameters, including 

clinical symptoms, histopathological types, cancer stages, EGFR mutation status, ECOG scores, pleural 

effusion, VAS scores, and BMI. The comprehensive data collection allows for an in-depth analysis of 

the relationships between these parameters and albumin levels in lung cancer patients. The study also 

highlights the role of albumin levels as a prognostic factor in lung cancer, particularly in relation to 

ECOG scores and other clinical characteristics. Focusing on a widely available and cost-effective 

parameter, this research can aid in the early detection of high-risk patients and guide treatment 

decisions, especially in resource-limited settings. 

However, the study has several limitations. These include incomplete medical record data, lack of 

information on nutritional intake (which could serve as a confounding factor), and the diverse 

socioeconomic backgrounds and comorbidities of the study sample. Additionally, there are only a few 

studies that compare the clinicopathological features of lung cancer patients with their albumin levels. 

Future studies should include direct interviews with patients to obtain more comprehensive data and be 

conducted in various locations to allow for broader generalization of the findings.  
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CONCLUSION 

This study showed no significant relationship between EGFR mutation status, clinical symptoms, 

pleural effusion, VAS scores, BMI, or cancer stage and albumin levels. However, a significant 

association was found between albumin levels and ECOG scores. Further research with a larger sample 

size is needed to explore the relationship between albumin levels and ECOG scores in greater detail. 

 

Acknowledgment 

The authors would like to express their sincere gratitude to Ulin Hospital for providing the facilities and 

resources necessary for this study. We particularly thank the Department of Pulmonology at Lambung 

Mangkurat University for their support and assistance throughout the research process. Access to 

advanced equipment and the collaborative environment were instrumental in the successful completion 

of this project. We also acknowledge the administrative and technical staff for their invaluable 

assistance and cooperation. Without their dedication and support, this research would not have been 

possible. 

 

Conflict of Interest 

All authors have no conflict of interest. 

 

Ethic Consideration  

This study has been approved by the Ethics Committee of Ulin Regional General Hospital, Banjarmasin, 

with approval number 75/VI-Reg Riset/RSUDU/24, on 05-06-2024.   

 

Funding Disclosure 

There was no funding for this research. 

 

Author Contribution 

EK contributes to conception and design, drafting of the article, critical revision of the article for 

important intellectual content, and final approval of the article. NFH contibutes to conception and 

design, analysis and interpretation of the data, provision of study materials or patients, statistical 

expertise, administrative, technical, or logistic support and collection and assembly of data.  

 

 

REFERENCES 

 Alifano, M., Daffré, E., Iannelli, A., et al. 2021. The reality of lung cancer paradox: The impact of body 

mass index on long-term survival of resected lung cancer. A French nationwide analysis from the 

epithor database. Cancers, 13(18): 4574. doi: 10.3390/cancers13184574. 

Andarini, S., Syahruddin, E., Aditya, N., et al. 2023. Indonesian society of respirology (ISR) consensus 

statement on lung cancer screening and early detection in Indonesia. Jurnal Respirologi Indonesia, 

43(2). doi: 10.36497/jri.v43i2.455. 

Ang, L., Chan, C. P. Y., Yau, W. P., et al. 2020. Association between family history of lung cancer and 

lung cancer risk: a systematic review and meta-analysis. Lung Cancer, 148: 129–137. doi: 

10.1016/j.lungcan.2020.08.012. 

Chairudin, M. R., Marhana, I. A., Erawati, D. 2020. Profile of primary lung cancer patients receiving 

inpatient and outpatient care at Dr. Soetomo General Academic Hospital Surabaya. Jurnal Respirasi, 

5(3): 65. doi: 10.20473/jr.v5-I.3.2019.65-71. 

Chen, Y. M., Lai, C. H., Lin, C. Y., et al. 2021. Body mass index, weight loss, and mortality risk in 

advanced-stage non-small cell lung cancer patients: A focus on EGFR mutation. Nutrients, 13(11): 

3761. doi: 10.3390/nu13113761. 

Chowienczyk, S., Price, S., Hamilton, W. 2020. Changes in the presenting symptoms of lung cancer 

from 2000–2017: A serial cross-sectional study of observational records in UK primary care. British 

Journal of General Practice, 70(692): e193–e199. doi: 10.3399/bjgp20X708137. 

Cordeiro, L. de A. F., Silva, T. H., de Oliveira, L. C., et al. 2020. Systemic inflammation and nutritional 

status in patients on palliative cancer care: A systematic review of observational studies. American 

Journal of Hospice and Palliative Medicine®, 37(7): 565–571. doi: 10.1177/1049909119886833. 

Divisi, D., Zaccagna, G., De Vico, A.,  et al. 2020. Malignant pleural effusion in lung cancer: Focus on 

https://www.mdpi.com/2072-6694/13/18/4574
https://jurnalrespirologi.org/index.php/jri/article/view/455
https://linkinghub.elsevier.com/retrieve/pii/S0169500220305882
https://linkinghub.elsevier.com/retrieve/pii/S0169500220305882
https://e-journal.unair.ac.id/JR/article/view/16086
https://www.mdpi.com/2072-6643/13/11/3761
https://bjgp.org/lookup/doi/10.3399/bjgp20X708137
https://journals.sagepub.com/doi/10.1177/1049909119886833


38 Kusumawardhani et al.: Albumin Levels and Clinicopathological Factors in Lung Cancer 
 

 

Journal homepage: https://e-journal.unair.ac.id/MBIO/                                                       

 

treatment—through a review of literature. Journal of Xiangya Medicine, 5: 28–28. doi: 

10.21037/jxym-20-53. 

Fan, Y., Jiang, Y., Gong, L., et al. 2023. Epidemiological and demographic drivers of lung cancer 

mortality from 1990 to 2019: Results from the global burden of disease study 2019. Frontiers in public 

health, 11: 1054200. doi: 10.3389/fpubh.2023.1054200. 

Gondhowiardjo, S., Christina, N., Ganapati, N. P. D., et al. 2021. Five-year cancer epidemiology at the 

National Referral Hospital: Hospital-based cancer registry data in Indonesia. JCO Global Oncology, 

(7): 190–203. doi: 10.1200/GO.20.00155. 

Goodrose-Flores, C., Bonn, S., Klasson, C., et al. 2022. Appetite in palliative cancer patients and its 

association with albumin, CRP and quality of life in men and women—cross-sectional data from the 

palliative D-study. Life, 12(5): 671. doi: 10.3390/life12050671. 

Gupta, D., Lis, C. G. 2010. Pretreatment serum albumin as a predictor of cancer survival: A systematic 

review of the epidemiological literature. Nutrition journal, 9: 69. doi: 10.1186/1475-2891-9-69. 

Guven, D. C., Sahin, T. K., Erul, E., et al. 2022. The association between albumin levels and survival 

in patients treated with immune checkpoint inhibitors: A systematic review and meta-analysis. 

Frontiers in Molecular Biosciences, 9. doi: 10.3389/fmolb.2022.1039121. 

Haam, J.-H., Kim, B. T., Kim, E. M., et al. 2023. Diagnosis of obesity: 2022 update of clinical practice 

guidelines for obesity by the Korean society for the study of obesity. Journal of Obesity & Metabolic 

Syndrome, 32(2): 121–129. doi: 10.7570/jomes23031. 

IBM Corp. 2012. IBM SPSS statistics for Windows, version 21.0. Armonk, NY: IBM Corp. Available 

at: https://www.ibm.com/support/pages/spss-statistics-210-available-download  

Kanwal, M., Ding, X.J., Cao, Y. 2017. Familial risk for lung cancer. Oncology letters, 13(2): 535–542. 

doi: 10.3892/ol.2016.5518. 

Khasanah, N. A., Oktaviyanti, I. K., Yuliana, I. 2019. Relationship between smoking history and place 

of residence with cytopathological features of lung cancer. Homeostasis, 2(1). doi: 

10.20527/ht.v2i1.433. 

Kristina, S. A., Endarti, D., Sendjaya, N., et al. 2016. Estimating the burden of cancers attributable to 

smoking using disability adjusted life years in Indonesia. Asian Pacific Journal of Cancer Prevention, 

17(3): 1577–1581. doi: 10.7314/APJCP.2016.17.3.1577. 

Kwok, W. C., Ho, J. C. M., Tam, T. C. C., et al. 2022. Serum protein level as a predictor of therapeutic 

response and adverse effects associated with afatinib use. Journal of Thoracic Disease, 14(6): 1880–

1889. doi: 10.21037/jtd-21-1649. 

Lemjabbar-Alaoui, H., Hassan, O.,  Yang, Y. W., et al. 2015. Lung cancer: Biology and treatment 

options. Biochimica et Biophysica Acta (BBA) - Reviews on Cancer, 1856(2): 189–210. doi: 

10.1016/j.bbcan.2015.08.002. 

Liu, Z., Diao, Y., Li, X. 2022. Body mass index and serum markers associated with progression-free 

survival in lung cancer patients treated with immune checkpoint inhibitors. BMC Cancer, 22(1): 824. 

doi: 10.1186/s12885-022-09744-5. 

Ministry of Health of The Republic of Indonesia. 2023. Decree of the Minister of Health of the Republic 

of Indonesia regarding national guidelines for medical services for lung cancer management. 

Available at: https://kemkes.go.id/id/pnpk-2023---tata-laksana-kanker-paru 

Moujaess, E., Fakhoury, M., Assi, T., et al. 2017. The Therapeutic use of human albumin in cancer 

patients' management Critical Reviews in Oncology/Hematology, 120: 203–209. doi: 

10.1016/j.critrevonc.2017.11.008. 

Nazha, B., Moussaly, E., Zaarour, M., et al. 2015. Hypoalbuminemia in colorectal cancer prognosis: 

Nutritional marker or inflammatory surrogate?. World journal of gastrointestinal surgery, 7(12): 370–

7. doi: 10.4240/wjgs.v7.i12.370. 

Nguyen, H. V., Byeon, H. 2023. Prediction of ECOG performance status of lung cancer patients using 

LIME-based machine learning’, Mathematics, 11(10): 2354. doi: 10.3390/math11102354. 

Nur I, I., Susilawati, S., Fertilita, S. 2023. Association between patient characteristics and 

histopathological features of lung cancer at RSUP Dr. Mohammad Hoesin Palembang. Biomedical 

Journal of Indonesia, 9(2): 19–25. doi: 10.32539/bji.v9i2.149. 

Pakzad, R., Mohammadian-Hafshejani, A., Ghoncheh, M., et al. 2015. The incidence and mortality of 

lung cancer and their relationship to development in Asia. Translational Lung Cancer Research, 4(6): 

763–74. doi: 10.3978/j.issn.2218-6751.2015.12.01. 

http://jxym.amegroups.com/article/view/6213/html
http://jxym.amegroups.com/article/view/6213/html
http://www.ncbi.nlm.nih.gov/pubmed/37213644
https://ascopubs.org/doi/10.1200/GO.20.00155
https://www.mdpi.com/2075-1729/12/5/671
http://www.ncbi.nlm.nih.gov/pubmed/21176210
https://www.frontiersin.org/articles/10.3389/fmolb.2022.1039121/full
http://www.ncbi.nlm.nih.gov/pubmed/37386771
https://www.ibm.com/support/pages/spss-statistics-210-available-download
http://www.ncbi.nlm.nih.gov/pubmed/28356926
https://ppjp.ulm.ac.id/journals/index.php/hms/article/view/433
https://ppjp.ulm.ac.id/journals/index.php/hms/article/view/433
http://koreascience.or.kr/journal/view.jsp?kj=POCPA9&py=2016&vnc=v17n3&sp=1577
https://jtd.amegroups.com/article/view/64094/html
https://linkinghub.elsevier.com/retrieve/pii/S0304419X15000669
https://linkinghub.elsevier.com/retrieve/pii/S0304419X15000669
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-09744-5
https://kemkes.go.id/id/pnpk-2023---tata-laksana-kanker-paru
https://linkinghub.elsevier.com/retrieve/pii/S1040842816303857
https://linkinghub.elsevier.com/retrieve/pii/S1040842816303857
http://www.ncbi.nlm.nih.gov/pubmed/26730282
https://www.mdpi.com/2227-7390/11/10/2354
https://bji-fk.ejournal.unsri.ac.id/index.php/bji/article/view/149
http://www.ncbi.nlm.nih.gov/pubmed/26798586


MBIOMJ | Vol. 35 No. 1 January 2025  39 
 

 

Journal homepage: https://e-journal.unair.ac.id/MBIO/                                                                                               

 

Peng, P., Yang, Y.,Du, J., et al. 2022. Prognostic biomarkers of malignant patients with pleural effusion: 

A systematic review and meta-analysis. Cancer Cell International, 22(1): 99. doi: 10.1186/s12935-

022-02518-w. 

Psallidas, I., Kalomenidis, I., Porcel, J. M., et al. 2016. Malignant pleural effusion: From bench to 

bedside. European Respiratory Review, 25(140): 189–198. doi: 10.1183/16000617.0019-2016. 

Rajdev, K., Siddiqui, A. H.,  Ibrahim, U., et al. 2018. An unusually aggressive large cell carcinoma of 

the lung: Undiagnosed until autopsy. Cureus. doi: 10.7759/cureus.2202. 

Ruano-Raviña, A., Provencio, M.,  Calvo de Juan, V., et al. 2020. Lung cancer symptoms at diagnosis: 

Results of a nationwide registry study. ESMO Open, 5(6): e001021. doi: 10.1136/esmoopen-2020-

001021. 

Sehgal, K., Gill, R. R.,  Widick, P., et al. 2021. Association of performance status with survival in 

patients with advanced non–small cell lung cancer treated with pembrolizumab monotherapy. JAMA 

Network Open, 4(2): e2037120. doi: 10.1001/jamanetworkopen.2020.37120. 

Setyawan, U. A., Yudhanto, H. S., Madarina, A. 2022. One year survival of wild-type adenocarcinoma 

lung cancer patients receiving chemotherapy at dr. Saiful Anwar Hospital, Malang. Respiratory 

Science, 2(3): 148–155. doi: 10.36497/respirsci.v2i3.47. 

Singh, B., Rao, R. 2022. Albumin and its association with lung cancer: An Indian perspective. Journal 

of Medical and Scientific Research, 10(4): 201–205. doi: 10.17727/JMSR.2022/10-37. 

Stares, M., Swan, A., Cumming, K., et al. 2021. Hypoalbuminaemia as a prognostic biomarker of first-

line treatment resistance in metastatic non-small cell lung cancer. Frontiers in Nutrition, 8. doi: 

10.3389/fnut.2021.734735. 

Tang, M., Lee, H. W., Weng, M. W., et al. 2022. DNA damage, DNA repair and carcinogenicity: 

Tobacco smoke versus electronic cigarette aerosol. Mutation Research/Reviews in Mutation 

Research, 789: 108409. doi: 10.1016/j.mrrev.2021.108409. 

Thandra, K. C., Barsouk, A., Saginala, K., et al. 2021. Epidemiology of lung cancer. Współczesna 

Onkologia, 25(1): 45–52. doi: 10.5114/wo.2021.103829. 

Travis. 2020. Lung cancer pathology. Clinics in Chest Medicine, 41(1): 67-85. doi: 

10.1016/j.ccm.2019.11.001. 

Walter, F. M., Rubin, G., Bankhead, C., et al. 2015. Symptoms and other factors associated with time 

to diagnosis and stage of lung cancer: A prospective cohort study. British Journal of Cancer, 112(S1): 

S6–S13. doi: 10.1038/bjc.2015.30. 

Wang, X.,  Han, H., Duan, Q., et al. 2014. Changes of serum albumin level and systemic inflammatory 

response in inoperable non-small cell lung cancer patients after chemotherapy. Journal of Cancer 

Research and Therapeutics, 10(4): 1019. doi: 10.4103/0973-1482.137953. 

Xie, C.,  Chen, J., Chen, Z., et al. 2023. Assessment of albumin and overall survival in advanced non-

small cell lung cancer patients with anlotinib treatment using generalized additive model: A 

retrospective cohort study. Clinical eHealth, 6: 121–129. doi: 10.1016/j.ceh.2023.09.003. 

Yoon, H.-S., Shu, X. O., Shidal, C., et al. 2022. Associations of pre-diagnostic serum levels of total 

bilirubin and albumin with lung cancer risk: Results from the southern community cohort study. 

Frontiers in Oncology, 12. doi: 10.3389/fonc.2022.895479. 

Zhang, C., Gao, M. Q., Jiang, X. C., et al. 2023. Research progress and value of albumin-related 

inflammatory markers in the prognosis of non-small cell lung cancer: A review of clinical evidence. 

Annals of Medicine, 55(1): 1294–1307. doi: 10.1080/07853890.2023.2192047. 

Zhang, T., Chen, X., Wan, B., et al. 2021. Development of RECLS score to predict survival in lung 

cancer patients with malignant pleural effusion. Translational Lung Cancer Research, 10(3): 1318–

1326. doi: 10.21037/tlcr-20-1191. 

Zhang, X., Xing, P., Hao, X., et al. 2021. Clinical value of serum albumin level in patients with non-

small cell lung cancer and anaplastic lymphoma kinase (ALK) rearrangement. Annals of Palliative 

Medicine, 10(12): 12403–12411. doi: 10.21037/apm-21-3379. 

Zheng, M. 2016. Classification and pathology of lung cancer. Surgical Oncology Clinics of North 

America, 25(3): 447–468. doi: 10.1016/j.soc.2016.02.003. 

 

https://cancerci.biomedcentral.com/articles/10.1186/s12935-022-02518-w
https://cancerci.biomedcentral.com/articles/10.1186/s12935-022-02518-w
http://publications.ersnet.org/lookup/doi/10.1183/16000617.0019-2016
https://www.cureus.com/articles/10689-an-unusually-aggressive-large-cell-carcinoma-of-the-lung-undiagnosed-until-autopsy
https://linkinghub.elsevier.com/retrieve/pii/S2059702920327563
https://linkinghub.elsevier.com/retrieve/pii/S2059702920327563
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2776172
https://respiratoryscience.or.id/index.php/journal/article/view/47
http://jmsronline.com/archive-article/Albumin-association-lung-cancer-Indian-perspective
https://www.frontiersin.org/articles/10.3389/fnut.2021.734735/full
https://www.frontiersin.org/articles/10.3389/fnut.2021.734735/full
https://linkinghub.elsevier.com/retrieve/pii/S1383574221000466
https://www.termedia.pl/doi/10.5114/wo.2021.103829
https://linkinghub.elsevier.com/retrieve/pii/S0272523119300875
https://linkinghub.elsevier.com/retrieve/pii/S0272523119300875
https://www.nature.com/articles/bjc201530
https://journals.lww.com/10.4103/0973-1482.137953
https://linkinghub.elsevier.com/retrieve/pii/S2588914123000242
https://www.frontiersin.org/articles/10.3389/fonc.2022.895479/full
https://www.tandfonline.com/doi/full/10.1080/07853890.2023.2192047
http://www.ncbi.nlm.nih.gov/pubmed/33889512
https://apm.amegroups.com/article/view/86488/html
https://linkinghub.elsevier.com/retrieve/pii/S1055320716000053

