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Abstract 

Introduction. Today the relevance of sarcopenia is increasing in various types of 

malignant neoplasms.This syndrome is most common in patients with advanced forms of 

cancer and can adversely affect survival, treatment outcomes, and functional status. The 

prevalence of sarcopenia in patients with lung cancer is higher than in other types of 

malignant tumors. To understand the relationship between sarcopenia and quality of life is 

especially important for patients with advanced cancer. Aim. To assess the relationship 

between skeletal muscle index (SMI) and quality of life in sarcopenia in patients with 

advanced lung cancer. Materials and methods. A prospective analysis was carried out of 28 

patients with advanced lung cancer who have applied to the “ONCOLIFE” Medical Center 

since the beginning of 2021. All patients had sarcopenia on CT scan. Skeletal muscle cross-

sectional area analyzed using software ImageJ (National Institutes of Health, Bethesda, MD, 

USA). To determine the quality of life in sarcopenia a questionnaire SarQoL was used. 

Pearson's correlation analysis was used to assess the correlation between quality of life and 

SMI. Results. Pearson's correlation analysis showed a statistically significant positive 

correlation between quality of life and SMI (r = 0,451, р = 0,016, N=28). Body mass index 
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(BMI) positively correlated with quality of life (r = 0,398, р = 0,036, N=28), and age 

negatively correlated with SMI (r = -0,391, р = 0,040, N=28). There was no statistically 

significant correlation between indicators such as BMI and SMI, as well as age and quality of 

life. Conclusions. Quality of life in sarcopenia statistically significantly correlates with SMI 

in patients with metastatic lung cancer. Early diagnosis of sarcopenia is essential for timely 

prescription of treatment aimed at maintaining and better muscle mass, which can improve 

cancer patients quality of life. 

Key words: lung cancer patient; quality of life; skeletal muscle index. 

 

Introduction 

Today the relevance on sarcopenia is increasing on various types on malignant 

neoplasms [1]. Sarcopenia is characterized by progressive degeneration of skeletal muscle [4]. 

Sarcopenia is now known as a geriatric syndrome with decreased muscle mass, strength, and 

physical performance [4]. This syndrome is most common in patients with advanced forms of 

cancer and can adversely affect survival, treatment outcomes and functional status [2]. 

Globally, lung cancer remains the leading cause of morbidity and mortality from malignant 

tumors [6]. The prevalence of sarcopenia in patients with lung cancer is higher than in other 

types of malignant neoplasms [7]. According to the international consensus on the definition 

and classification of cancer cachexia, computed tomography (CT) is an important diagnostic 

method for assessing sarcopenia due to the quantification of muscle mass [3]. Skeletal muscle 

index (SMI)thresholds are <55 cm2/m2 for males and <39 cm2/m2 for females [3]. 

However, the relationship between the indicators of sarcopenia determined by CT and 

the subjective data of patients with malignant neoplasms remains poorly understood [2]. The 

development of sarcopenia contributes to the loss of regulation of inflammatory and 

metabolic pathways, which results in the development of systemic cytokine-mediated 

inflammation [5].  As a result, this leads to a poor quality of life for patients [5]. This 

emphasizes the importance of diagnosis and timely treatment of this syndrome. It should be 

noted that the gradual development of sarcopenia and erased symptoms can lead to late 

detection of severe muscle loss, when interventions aimed at support and improvement will 

not bring positive results. Thus, understanding the relationship between sarcopenia and 

quality of life is especially important for patients with advanced cancer.  

Aim. To assess the relationship between skeletal muscle index and quality of life in 

sarcopenia in patients with advanced lung cancer. 
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Materials and methods.  A prospective analysis was carried out of 28 patients with 

advanced lung cancer who have applied to the “ONCOLIFE” Medical Center in 2021. All 

patients had sarcopenia on CT scan. Patients gave written informed consent to participate in 

the study. All patients are indicated for palliative polychemotherapy (PCT). 

Inclusion criteria are: Stage IV lung cancer confirmed by TNM according to the 8th 

edition of the American Joint Committee on Cancer; age over 40; Eastern Cooperative 

Oncology Group (ECOG) status ≤ 1. 

Exclusion criteria: presence of concomitant severe decompensated pathology; patients 

with other types of malignant tumors. 

CT is the main method for diagnosing lung cancer and assessing response to treatment 

[9]. CT images of the third lumbar vertebra (L3) are linearly related to total body muscle mass 

[9].This diagnostic method detects low muscle mass in patients with normal body weight or 

obesity [9]. 

Before PCT all patients underwent CT scan of the chest, abdomen and small pelvis 

with intravenous contrast. CT scans were analyzed using software Image J (National Institutes 

of Health, Bethesda, MD, USA).The cross-sectional area of skeletal muscle was quantified 

from images on the L3 [8]. Threshold values of Hounsfield units (HU) for muscle tissue, 

defined in the range from -29 to +150 HU (Figure 1).  

 

Fig. 1.CT-defined sarcopenia (skeletal muscle HU range -29, +150) 
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The cross-sectional area of skeletal muscle (cm2) (the difference between the outer 

contour, the inner contour and the area L3) was normalized for height by dividing by the 

square of the height (m2) and expressed as the SMI (sm2/m2) [8]. 

SarQoL questionnaire  

The SarQoL Universal Questionnaire is a questionnaire for patients with sarcopenia 

syndrome [10]. The interpretation of the SarQoL questionnaire is based on an assessment of 

the quality of life in sarcopenia, which is on a scale from 0 to 100, where 0 is the worst 

quality of life, and 100 is the best quality of life. The use of the SarQoL questionnaire is 

recommended for clinical and scientific purposes [11]. This questionnaire can serve as a 

criterion for the effectiveness of the treatment. 

Statistical analysis 

Statistical processing of the results was performed with the program Statistica for 

Windows 13 (StatSoft Inc., No JPZ804I382130ARCN10-J). The normality of the distribution 

of indicators was checked by the Shapiro–Wilk test. Pearson's correlation analysis was used to 

assess the correlation between the two continuous variables. The statistically significant level 

was determined by the values p < 0.05. 

Results 

The number of patients with sarcopenia and stage IV lung cancer was n = 28. Of these, 

there were 21 men and 7 women. The average age of patients - 62 y.o. The median quality of 

life and SMI scores were 72.41 and 42.27, respectively. The average body mass index (BMI) 

was 25.92.   

 

Fig. 2. Correlation between quality on life and SMI 
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Pearson correlation analysis showed statistically significant positive correlation 

between quality of life and SMI (r = 0,451, р = 0,016, N=28, figure 2). 

BMI positively correlated with quality of life (r = 0,398, р = 0,036, N=28) and age 

negatively correlated with SMI (r = -0,391, р = 0,040, N=28). There was no statistically 

significant correlation between indicators such as BMI and SMI, as well as age and quality of 

life (Table 1). 

Table 1 

Pearson correlation analysis 

 SMI Quality of life 

r p r p 

Quality of life 0,451 0,016 – – 

SMI – – 0,451 0,016 

BMI 0,105 0,595 0,398 0,036 

Age -0,391 0,040 -0,098 0,619 

Abbreviations: SMI - skeletal muscle mass index; BMI - body mass index 

 

Discussion 

Recently, the influence on sarcopenia on oncology is gaining more and more interest 

[12]. The number on randomized controlled trials aimed at the treatment on sarcopenia is 

growing steadily around the world [13]. There is a negative effect on low muscle mass on 

overall survival among various types on malignant neoplasms [12]. 

Functional status has strong prognostic value and is on important predictor on acute 

toxicity associated with anticancer treatment [14]. However, additional factors are  

Also needed to assess the possible risks on chemotherapy treatment. 

The results of this prospective study show a statistically significant relationship 

between quality of life and SMI. Understanding this relationship may open up new 

opportunities for targeted treatment of sarcopenia to improve clinical outcomes in patients 

with malignant neoplasms.  

Therefore, sarcopenia is an important predictor of treatment tolerance and survival in 

cancer patients, especially those with metastatic disease. Early diagnosis and multimodal 

treatment are on on the modern trends on minimizing the negative impact on sarcopenia on 

patients with malignant neoplasms [5]. 

Thus, further research is needed to diagnose sarcopenia in a timely manner and 

prescribe the correct treatment in order to maintain and improve both muscle mass and the 

quality of life in cancer patients. 
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Conclusions 

1. Quality of life in sarcopenia statistically significantly correlates with skeletal 

muscle index in patients with metastatic stage of lung cancer. 

2. Early diagnosis of sarcopenia is essential for the timely prescription of 

treatment aimed at maintaining and improving muscle mass, which can improve the quality of 

life of cancer patients. 

 

References: 

1. Collins J, Noble S, Chester J, Coles B, Byrne A. The assessment and impact of 

sarcopenia in lung cancer: a systematic literature review. BMJ Open. 2014 Jan 

2;4(1):e003697. doi: 10.1136/bmjopen-2013-003697. PMID: 24384894; PMCID: 

PMC3902311. 

2. Nipp RD, Fuchs G, El-Jawahri A, Mario J, Troschel FM, Greer JA, Gallagher 

ER, Jackson VA, Kambadakone A, Hong TS, Temel JS, Fintelmann FJ. Sarcopenia Is 

Associated with Quality of Life and Depression in Patients with Advanced Cancer. 

Oncologist. 2018 Jan;23(1):97-104. doi: 10.1634/theoncologist.2017-0255. Epub 2017 Sep 

21. PMID: 28935775; PMCID: PMC5759817. 

3. Fearon K, Strasser F, Anker SD, Bosaeus I, Bruera E, Fainsinger RL, Jatoi A, 

Loprinzi C, MacDonald N, Mantovani G, Davis M, Muscaritoli M, Ottery F, Radbruch L, 

Ravasco P, Walsh D, Wilcock A, Kaasa S, Baracos VE. Definition and classification of 

cancer cachexia: an international consensus. Lancet Oncol. 2011 May;12(5):489-95. doi: 

10.1016/S1470-2045(10)70218-7. Epub 2011 Feb 4. PMID: 21296615. 

4. Anjanappa M, Corden M, Green A, Roberts D, Hoskin P, McWilliam A, 

Choudhury A. Sarcopenia in cancer: Risking more than muscle loss. Tech Innov Patient 

Support Radiat Oncol. 2020 Nov 9;16:50-57. doi: 10.1016/j.tipsro.2020.10.001. PMID: 

33385074; PMCID: PMC7769854. 

5. Dhillon RJ, Hasni S. Pathogenesis and Management of Sarcopenia. Clin 

Geriatr Med. 2017 Feb;33(1):17-26. doi: 10.1016/j.cger.2016.08.002. PMID: 27886695; 

PMCID: PMC5127276. 

6. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global 

cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 

cancers in 185 countries. CA Cancer J Clin. 2018 Nov;68(6):394-424. doi: 

10.3322/caac.21492. Epub 2018 Sep 12. Erratum in: CA Cancer J Clin. 2020 Jul;70(4):313. 

PMID: 30207593. 



106 

 

7. Yang M, Shen Y, Tan L, Li W. Prognostic Value of Sarcopenia in Lung 

Cancer: A Systematic Review and Meta-analysis. Chest. 2019 Jul;156(1):101-111. doi: 

10.1016/j.chest.2019.04.115. Epub 2019 May 22. PMID: 31128115. 

8. Gomez-Perez S, McKeever L, Sheean P. Tutorial: A Step-by-Step Guide 

(Version 2.0) for Measuring Abdominal Circumference and Skeletal Muscle From a Single 

Cross-Sectional Computed-Tomography Image Using the National Institutes of Health 

ImageJ. JPEN J Parenter Enteral Nutr. 2020 Mar;44(3):419-424. doi: 10.1002/jpen.1721. 

Epub 2019 Oct 15. PMID: 31617218. 

9. Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, Cederholm T, Cooper 

C, Landi F, Rolland Y, Sayer AA, Schneider SM, Sieber CC, Topinkova E, Vandewoude M, 

Visser M, Zamboni M; Writing Group for the European Working Group on Sarcopenia in 

Older People 2 (EWGSOP2), and the Extended Group for EWGSOP2. Sarcopenia: revised 

European consensus on definition and diagnosis. Age Ageing. 2019 Jan 1;48(1):16-31. doi: 

10.1093/ageing/afy169. Erratum in: Age Ageing. 2019 Jul 1;48(4):601. PMID: 30312372; 

PMCID: PMC6322506. 

10. Beaudart C, Locquet M, Reginster JY, Delandsheere L, Petermans J, Bruyère 

O. Quality of life in sarcopenia measured with the SarQoL®: impact of the use of different 

diagnosis definitions. Aging Clin Exp Res. 2018 Apr;30(4):307-313. doi: 10.1007/s40520-

017-0866-9. Epub 2017 Dec 1. PMID: 29197020; PMCID: PMC5876340. 

11. Beaudart C, Biver E, Reginster JY, Rizzoli R, Rolland Y, Bautmans I, 

Petermans J, Gillain S, Buckinx F, Dardenne N, Bruyère O. Validation of the SarQoL®, a 

specific health-related quality of life questionnaire for Sarcopenia. J Cachexia Sarcopenia 

Muscle. 2017 Apr;8(2):238-244. doi: 10.1002/jcsm.12149. Epub 2016 Oct 22. PMID: 

27897430; PMCID: PMC5377391. 

12. Shachar SS, Williams GR, Muss HB, Nishijima TF. Prognostic value on 

sarcopenia on adults with solid tumours: A meta-analysis and systematic review. Eur J 

Cancer. 2016 Apr;57:58-67. doi: 10.1016/j.ejca.2015.12.030. Epub 2016 Feb 13. PMID: 

26882087. 

13. Reginster JY, Beaudart C, Al-Daghri N, Avouac B, Bauer J, Bere N, Bruyère 

O, Cerreta F, Cesari M, Rosa MM, Cooper C, Cruz Jentoft AJ, Dennison E, Geerinck A, 

Gielen E, Landi F, Laslop A, Maggi S, Prieto Yerro MC, Rizzoli R, Sundseth H, Sieber C, 

Trombetti A, Vellas B, Veronese N, Visser M, Vlaskovska M, Fielding RA. Update on the 

ESCEO recommendation for the conduct of clinical trials for drugs aiming at the treatment of 



107 

 

sarcopenia in older adults. Aging Clin Exp Res. 2021 Jan;33(1):3-17. doi: 10.1007/s40520-

020-01663-4. Epub 2020 Jul 31. PMID: 32737844; PMCID: PMC7897619. 

14. Chindapasirt J. Sarcopenia in Cancer Patients. Asian Pac J Cancer Prev. 

2015;16(18):8075-7. doi: 10.7314/apjcp.2015.16.18.8075. PMID: 26745041. 


