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Introduction 

Lung cancer (LC) is the 2nd most common cancer worldwide 

with an annual mortality rate of about 1.8 million [1,2]. 

Malnutrition is commonly detected in LC patients, with an 

incidence rate ranging between 35% and 70% [3,4,5], varying 

according to the specific screening tools and/or disease timing. 

It is known that weight stabilization in LC patients correlates 

with a significant improvement in median survival [6]. The 

European Society of Parenteral Nutrition (ESPEN), according 

to the metabolism guidelines for nutrition and cancer, 

recommended that all cancer patients, including those with lung 

cancer, should undergo nutritional screening at diagnosis and at 

regular intervals thereafter. Each screening tool has several 

individual characteristics. In particular, the nutritional risk 

screening-2002 test (NRS-2002) is a screening method 

recommended for hospitalized patients and it is currently used 

extensively worldwide. The Malnutritional Screening Tool 

(MST) has been well-validated in both in- and outpatient 

populations, it is faster and easier and it can be used also by 

volunteers or caring staff [7]. 

 

Currently, no specific screening tests have been identified for a 

specific cancer type, and there is no data available on the 

superiority of one assessment instrument over another. It is 

likely, LC patients should undergo special nutritional 

surveillance due to the early occurrence of typical cluster 

symptoms as inappetence, breathlessness, fatigue, cough, pain, 

insomnia, sleep disturbances, anxiety and depression [8], which 

often impact their nutritional status and quality of life (QoL) [9].  
 

Our study evaluates whether NRS-2002 and MST are equally 

effective in identifying LC patients at medium/high risk of 

malnutrition in order to use a faster and simpler test, (such as 

MST) in real life by non-medical or nursing staff. 
 

Materials and Methods 

Study design 

Our study is a single-centre pilot perspective observational. This 

study was approved by the Ethics Committee of the San Luigi 

Gonzaga University Hospital and was conducted in accordance 

with the Declaration of Helsinki. 
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Abstract  
 

Purpose: Approximately a 70% of lung cancer (LC) patients experience malnutrition. Therefore, a rapid and functional 

nutritional assessment is needed. Several nutritional screening instruments are available for clinical use. This study aimed to 

compare the Nutritional Risk Screening - 2002 (NRS-2002) and the Malnutrition Screening Tool (MST) to assess malnutrition 

in LC patients.  

Methods: MST, NRS-2002, cluster symptoms (CS) assessment and Handgrip Test were performed in LC patients at baseline 

(T0), at day 30th (T1) and at day 90th (T2). The Edmonton Symptom Assessment System (ESAS) was used to assess CS.  

Results: The nutritional counselling intervention was offered to 198 LC patients. At T0, NRS-2002 and MST identified 141 and 

127 patients at moderate/high risk of malnutrition, respectively. A concordance was observed between the two screening tests 

throughout the observation period with a correlation coefficient 0.7 (p<0.001). LC patients with weight loss ≥ 5% at T0, age > 

67 years and severe inappetence were more likely to report an NRS-2002 ≥3 while weight loss ≥5%, inappetence, malaise and 

depression were significantly associated with an MST ≥ 3.  

Conclusion: These results suggest that both NRS-2002 and MST are useful tools to detect malnutrition in LC patients. 

Furthermore, some CS appear to be related to nutritional status with an important impact on quality of life (QoL) 
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Endpoints 

The primary endpoint was to evaluate the correlation coefficient 

between NRS-2002 and MST in LC patients. The secondary 

endpoint was to identify any correlation between nutritional 

status and CS. 
 

Inclusion criteria 

Age over 18 years; signature of informed consent for the study; 

LC patients with an indication for active oncologic therapy; LC 

patients undergoing active oncology treatment. 
 

Exclusion criteria 

Patients unable to sign consent to the study, LC patients with 

palliative care indication. 
 

Tools and interventions 

Nutritional assessments were carried out through the 

instruments: NRS-2002 and MST, simultaneously performed at 

baseline (T0) and subsequently 30 (T1) and 90 (T2) days after 

for an overall observation period of 3 months. In addition, 

muscle strength data through the Handgrip Test (HGS) were 

collected and the Body Mass Index (BMI) was calculated for 

each patient. The HGS was performed by using the dominant 

hand for 3 consecutive repetitions, with a break between 

attempts of at least 50 seconds, and the score was the average of 

the three measurements. The cut-off values used for the different 

screening tests to define malnutrition risk were: 0-1 low risk, 2 

moderate risk, ≥3 high risk for NRS-2002 and 0 low risk, 1-2 

moderate risk and ≥3 high risk for MST. The HGS cut-off values 

to indicate moderate/high-risk sarcopenia were < 27 for men and 

< 16 for women. Patients with BMI < 18 were considered at risk 

of malnutrition.  
 

CS were assessed by using the Edmonton Symptom Assessment 

System (ESAS) multidimensional questionnaire. The ESAS is a 

10-item multidimensional assessment tool designed to evaluate 

QoL by obtaining patient-reported symptom ratings. It uses a 

score from 0 to 10 to measure the patients’ distress associated 

with physiological and psychological symptoms through an 11-

point numerical rating scale [10]. The ESAS has been translated 

and validated in multiple languages, including Italian [11], both 

in the palliative and active treatment settings [12]. The intensity 

of the symptoms reported was defined as: “mild” if score ≤3, 

“moderate” between 4-6 and “severe” if score ≥7. An 

uncontrolled symptom was defined with a score ≥ 4. ESAS 

assessment was performed at each time point (T0, T1, T3).  

 

 

 

Statistical analysis 

Descriptive statistics were provided as frequencies and 

percentages for categorical variables, whereas averages and 

standard deviation were used for continuous variables. Sex was 

considered a confounding factor, so the analyses are also 

presented divided into females/males. Other comparisons were 

done by weight loss </≥5%, pre/in therapy and low/high 

handgrip score. 
 

Differences between groups were investigated by the Chi-square 

test for categorical variables, while the Wilcoxon test was used 

for continuous variables. Correlations between weight loss and 

psychological variables were investigated by using Pearson's 

test, and the results were presented as a correlation coefficient 

and p-value.  
 

The factors which affect the different scores were studied with 

Odds Ratio (OR) models and reported with their Confidence 

intervals at 95% (95%CI). 
 

The relationship between the treatment cycle and CS or weight 

was evaluated by using the ANOVA test. 

The Log Rank Test was used to evaluate differences between 

groups. 

Finally, General Linear Model was used to evaluate the 

relationships between NST-2002, MST and time, sex, and HGS. 

An error type-I alpha of 0.05 was considered. All the analyses 

were performed by SAS® Statistics Software v. 9.4. 
 

Results 

Patients’ characteristics 

From February 2019 to December 2020, the nutritional 

counselling intervention was offered to 198 LC outpatients (81 

women and 117 males). The average age was 67.48 years (range 

35-83). Most patients (n=181, 91%) had advanced/metastatic 

stage disease according to the 8th version of the TNM staging 

system. Only 24 (12%) patients were evaluated before cancer 

treatment while 174 (88%) were already undergoing active 

treatment. Pre-treatment patients had a greater NRS (mean 3 vs 

2.3, p=0.02) and MST (2 vs 1.33, p=0.01) than in-treatment 

patients. After 3 months, 66.7% (n=16) of pre-treatment patients 

and 37.3% of other patients had a weight loss greater than 5% 

(p=0.0073). Considering the overall time points, no differences 

in terms of weight loss were detected between pre- and in-

treatment patients (4.20 vs 1.55, p= 0.0594).  

Only 83 (42%) patients were evaluated at T2 due to disease 

progression with loss of active cancer treatment indication. 

Patients’ characteristics are summarized in Table 1. 

Characteristics Population [n (%)] 

Sex 

▪ Males 

▪ Females 

 

117 (59%) 

81 (41%) 

Age (range 35-83) 

▪ ≤ 67 years 

▪ > 67 years 

 

86 (43%) 

112 (57%) 

Performance status 

▪ 0 

▪ 1 

▪ 2 

 

93 (47%) 

95 (48%) 

10 (5%) 

Stage 

▪ Stage I-II 

▪ Stage III 

 

17 (8%) 

38 (20%) 
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▪ Stage IV 143 (72%) 

Timing of medical intake 

▪ Oncology pre-treatment 

▪ Ongoing cancer treatment 

 

24 (12%) 

174 (88%) 

Type of cancer therapy 

▪ Chemotherapy 

▪ Immunotherapy 

▪ Chemotherapy+immunotherapy 

▪ Target therapy 

▪ Other 

 

43 (22%) 

37 (19%) 

33 (16%) 

79 (40%) 

6 (3%) 

Treatment line 

▪ 1st line 

▪ 2nd line 

▪ ≥ 3rd line 

 

115 (58%) 

35 (18%) 

47 (24%) 

 

Table 1: Patients’ characteristics (n=198). 

 

Nutritional status 

At baseline (T0), NRS-2002 screening identified 141 (71%) 

patients at moderate/high risk of malnutrition, with 85 of them 

(43%) reporting an NRS-2002 value of ≥ 3 and 56 (28%) an 

NRS-2022 value of 2. The MST identified 127 (64%) patients 

at moderate-high risk of malnutrition, with 81 of them (41%) 

with MST 1-2 and 46 (23%) with MST of 3 (Figure 1).  

 

Figure 1: Screening tests divided by risk classes. 
 

 
                    NRS-2002 at T0 (n=198)  
 

 
 

 

                      MST at T0 (n=198) 
 

 

 
 
                    NRS-2002 at T2 (n=83) 
 

 
 

    
 
                      MST at T2 (n=83) 
 

 

 

Legend: graphs show the evaluation of screening tests divided by risk classes. NRS-2002 identifies patients at high risk of malnutrition 

(NRS≥ 3) in a percentage higher than MST (MST≥3). This result is caused by age and disease severity, not evaluated in the MST . 

 

 

43%

28%

29%

NRS≥3 NRS=2 NRS <2

23%

41%

36%

MST≥3 MST=1-2 MST<1

15%

49%

36%

NRS≥3 NRS=2 NRS <2
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At T0, 145 patients (73%) reported a weight loss in the previous 

three months (mean 3.3 kg with range -31 - 25) and 41 of them 

(15%) had a weight loss > 5%. In detail, the 78% of patients 

(n=66/85pts) with NRS-2002 ≥ 3 at T0 had a larger (≥5%) 

weight loss, while only the 29% (n=43/113pts) of patients with 

NRS-2002 <3 had ≥5% of weight loss (p<0.001).  

NRS-2002 and MST were significantly correlated with patients’ 

age (p <0.001). Patients ≥67 years old had higher values (equal 

to 2-3) at T0 than those with <67 years (equal to 1).  

In addition, both NRS-2002 and MST values were associated 

with patients’ sex (2.2 for females, 2.6 for males, p=0.038) and 

HGS.  In particular, males had a higher NRS-2002 at T0 than 

females (p=0.038). 

For both males and females, no significant changes in HGS class 

were observed when using cut-offs of 27 for males (p=0.1611) 

and 16 for females (p=0.7967). Regardless of timing, a slightly 

significant correlation (r=0.34) was observed between HGS and 

body weight (p < 0.001). 

 

Concordance between NRS-2002 and MST screening  

A total agreement with a Cohen’s kappa of 0.52 (0.47-0.58, 

95%CI) is observed between NRS-2002 and MST considering 

all assessments from T0 to T3. The concordance is therefore 

discrete, according to Cohen’s scale. In particular, NRS-2002 is 

often higher than MST. However, the correlation coefficient 

between NRS-2002 and MST is 0.7 (p<0.001) both for males 

and females (see Table 2), so the two scores are correlated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Relation between nutritional status and QoL 

At T0, the most disabling symptoms (score ≥7) were fatigue in 

77 patients (40%) and anxiety in 39 (22%). A correlation 

emerged between the pain and fatigue, depression, inappetence, 

malaise, and dyspnea (p<0.001). NRS-2020 and MST are 

related to inappetence in both sexes. In particular, when 

considering the symptoms of inappetence and nausea, a high 

correlation was observed between fatigue (r>0.4) and nausea in 

females and inappetence in males.  See Table 2 for details. 

Moreover, to understand which factors most affect an NRS-

2002 ≥3 or MST≥3, an OR model was performed. Patients with 

weight loss ≥5% at T0 (OR=8.7, 4.1-18.5 95%CI) and the 

elderly (>67 y.o., OR=4.4, 2.1-9.5 95%CI) are more likely to 

have NRS-2002 ≥3. The sex is irrelevant (OR=0.6, 0.3-1.2 

95%CI). As concerns the items of QoL only inappetence 

(OR=3.3, 2.1-5.0 95%CI) was a risk factor for a higher NRS 

score.   

Considering MST, instead, weight loss ≥5% at T0 (OR=22.4, 

1.2-404.1 95%CI), depression (OR=2.9, 1.1-7.5 95%CI), 

inappetence (OR=3.1, 1.1-9.1 95%CI), and malaise (OR=10.6, 

1.7-65.1 95%CI) are a risk factor for a higher score. The CS 

were analyzed in the two groups (weight loss<5% and ≥5%). 

Patients with a weight loss ≥5% had a worse intensity of 

depression (p=0.0165) and inappetence (p=0.0046) at T2 

compared to patients with a lower weight loss. 
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r coefficient and 

p value 

Weight 

Weight 

loss 

since T0 

Weight 

loss (%) 

in the 

compared 

T0 

Weight 

loss (%) 

in the 

previous 

3 

months 

BMI handgrip 
NRS-

2002 
MST Pain Fatigue Nausea Depression Anxiety Sleepiness Inappetence Malaise Dyspnea 

Males 

Weight 

F
em

a
le

s 

 0.09287 0.05034 -0.21711 0.91627 0.28351 -0.45353 -0.25571 -0.14878 -0.07652 0.03138 -0.02187 -0.01521 -0.01167 -0.18232 -0.03559 0.00094 

 0.2769 0.5562 0.0005 <.0001 <.0001 <.0001 <.0001 0.0277 0.2827 0.6465 0.7521 0.8253 0.8659 0.007 0.6055 0.989 

Weight loss 

since T0 

0.12389  0.98446 0.46398 0.11948 -0.08369 0.19413 0.25806 0.12797 -0.032 0.07003 0.15661 0.14686 0.20662 0.16564 0.19618 0.07338 

0.1322  <.0001 <.0001 0.1612 0.34 0.022 0.0022 0.171 0.7582 0.4611 0.1023 0.124 0.0296 0.0782 0.0391 0.4399 

Weight loss 

(%) in the 

compared 

T0 

0.08412 0.95213  0.46004 0.07899 -0.08694 0.21966 0.26597 0.10679 -0.00527 0.08298 0.16305 0.11954 0.20898 0.17335 0.19082 0.08118 

0.3077 <.0001  <.0001 0.3553 0.3216 0.0094 0.0016 0.2539 0.9596 0.3823 0.0888 0.2114 0.0277 0.0651 0.0448 0.3927 

Weight loss 

(%) in the 

previous 3 

months 

-0.28067 0.35663 0.36014  -0.22455 -0.11085 0.58064 0.72179 0.16155 0.12344 0.12628 0.29908 0.13888 0.19342 0.40539 0.33094 0.09093 

<.0001 <.0001 <.0001  0.0003 0.0853 <.0001 <.0001 0.0167 0.0824 0.0639 <.0001 0.0429 0.0047 <.0001 <.0001 0.1841 

BMI 
0.94694 0.13145 0.08138 -0.27165  0.20009 -0.46324 -0.26471 -0.12016 -0.1167 0.09472 -0.06002 -0.04099 0.0059 -0.24962 -0.08167 -0.00001 

<.0001 0.11 0.3238 <.0001  0.0018 <.0001 <.0001 0.076 0.1007 0.1654 0.3857 0.5518 0.9319 0.0002 0.2353 0.9999 

Handgrip 
0.05513 0.12038 0.18661 -0.11205 -0.05573  -0.21038 -0.12212 -0.12738 -0.08625 -0.01899 -0.10105 -0.24224 -0.25115 -0.03289 -0.06022 -0.13253 

0.4137 0.1492 0.0246 0.0966 0.4087  0.001 0.0584 0.0629 0.2293 0.7839 0.1484 0.0004 0.0003 0.6339 0.3887 0.0558 

NRS-2002 
-0.36444 0.07704 0.10564 0.5528 -0.36656 -0.28407  0.69797 0.17976 0.27565 0.12115 0.23804 0.06083 0.2175 0.45668 0.25855 0.19629 

<.0001 0.3503 0.1998 <.0001 <.0001 <.0001  <.0001 0.0078 <.0001 0.0763 0.0005 0.3781 0.0015 <.0001 0.0001 0.0039 

MST 
-0.32805 0.14696 0.18204 0.5739 -0.34749 -0.16274 0.70851  0.2173 0.25951 0.13776 0.27284 0.13607 0.27774 0.45576 0.30047 0.17715 

<.0001 0.0737 0.0263 <.0001 <.0001 0.0152 <.0001  0.0012 0.0002 0.0436 <.0001 0.0478 <.0001 <.0001 <.0001 0.0094 

Pain 
0.14139 -0.00743 -0.03603 0.03882 0.12025 -0.16603 0.21125 0.16149  0.31829 0.12551 0.24203 0.28307 0.23345 0.29229 0.37703 0.31409 

0.0442 0.9347 0.6912 0.5833 0.0875 0.0197 0.0025 0.0214  <.0001 0.0662 0.0004 <.0001 0.0006 <.0001 <.0001 <.0001 

Fatigue 
0.0701 0.12104 0.03764 0.09576 0.04873 -0.26145 0.22364 0.13576 0.53592  0.28028 0.42533 0.34679 0.49239 0.41398 0.45645 0.36918 

0.3404 0.2121 0.699 0.1935 0.5078 0.0004 0.0021 0.0639 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 

Nausea 
0.0142 0.14554 0.14899 0.20472 0.03578 -0.13321 0.19944 0.21013 0.27615 0.44616  0.20141 0.14458 0.3613 0.29486 0.32003 0.2815 

0.8394 0.1026 0.0946 0.0032 0.6096 0.0588 0.0041 0.0024 <.0001 <.0001  0.0034 0.0363 <.0001 <.0001 <.0001 <.0001 

Depression 
0.06773 -0.02857 -0.10238 0.14637 0.07038 -0.1229 0.19643 0.16419 0.42027 0.42588 0.4147  0.58896 0.35894 0.45026 0.54117 0.26695 

0.3346 0.7508 0.254 0.0367 0.316 0.0822 0.0048 0.0187 <.0001 <.0001 <.0001  <.0001 <.0001 <.0001 <.0001 <.0001 

Anxiety 
0.09391 -0.05411 -0.1418 0.06308 0.07781 -0.07912 0.19312 0.14925 0.24335 0.412 0.24286 0.54484  0.30957 0.21344 0.3454 0.24934 

0.1805 0.5457 0.1118 0.3701 0.2675 0.2642 0.0055 0.0327 0.0005 <.0001 0.0005 <.0001  <.0001 0.0017 <.0001 0.0002 



 
 

Sleepiness 
0.14632 0.05344 0.06016 0.01247 0.13364 -0.15922 0.19763 0.15606 0.28554 0.40955 0.23337 0.26845 0.11834  0.40926 0.45751 0.38285 

0.0363 0.5507 0.5017 0.8595 0.0561 0.024 0.0045 0.0255 <.0001 <.0001 0.0008 0.0001 0.091  <.0001 <.0001 <.0001 

Inappetence 
-0.22732 0.11816 0.09586 0.25685 -0.24251 -0.1452 0.54851 0.46252 0.30199 0.36327 0.36335 0.27727 0.25039 0.37297  0.48813 0.2709 

0.001 0.1823 0.2798 0.0002 0.0004 0.0387 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.0003 <.0001  <.0001 <.0001 

Malaise 
0.09555 0.04608 -0.03561 0.13123 0.08738 -0.21736 0.2951 0.269 0.58348 0.5489 0.44119 0.56085 0.50534 0.36162 0.42729  0.2384 

0.1729 0.6069 0.691 0.0614 0.2128 0.0019 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001  0.0005 

Dyspnea 
0.0448 -0.12932 -0.20201 0.10754 0.07416 -0.23131 0.26447 0.14131 0.32486 0.39053 0.30697 0.45068 0.37938 0.21125 0.21822 0.4519  

0.5225 0.1473 0.0228 0.1248 0.2894 0.001 0.0001 0.0428 <.0001 <.0001 <.0001 <.0001 <.0001 0.0024 0.0017 <.0001  

 

Table 2: Correlation between different itemsa
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Clinical and nutritional follow-up 

During observation, significant improvements of NRS-2002 

(p<0.001), MST (p<0.001), anxiety (p=0.0021), malaise 

(p=0.0377) and dyspnea (0.0288) items were observed. In 

addition, depression (p=0.0027) and inappetence (p=0.055) 

items improved in the >5% weight loss group.  

A significant improvement in the malaise symptom was 

observed in patients with an NRS-2002≥3 evaluated before the 

start of oncology treatment compared to those with ongoing 

cancer treatment (p=0,0497). No significant upgrading was 

evidenced with MST in the same group of patients. 

At T2 (n=83) the percentage of patients with a weight loss of > 

5% decreased to 5% versus 15% at T0. 

Among the patients in the weight loss ≥ 5% group at T0, 42 

(51.2%) patients maintained an NRS-2002<3 and 39 (47.5%) 

improved their NRS-2002 from >3 to <3 and only 1 patient had 

a worsening of nutritional status, at T2 assessment. In the group 

of patients with a weight loss ≤ 5% at T0, 102 (90.3%) 

maintained their nutritional status with NRS -2002 <3 and the 

remaining 11 (9.7%) improved their NRS-2002 from >3 to 

NRS-2002 < 3 (p<0.0001) at T2 assessment.  

Similar results were shown in the group of patients with MST.  

Seventy-five (91.5%) patients remained stable (MST≤3) and 7 

(8.5%) changed from an MST>3 to <3 between T0 and T2 in the 

with weight loss ≥5% group, while all the patients maintained 

their MST to ≤3 (p=0.0016) at T2, in the group with ≤5% weight 

loss at T0. 

 

Discussion 

Our study is the first comparing nutritional screening tests in 

patients with LC and the sample population has a homogeneous 

neoplasm type and stage (91% of patients have an advanced or 

metastatic stage). 

 

Our study showed a significant correlation between NRS-2002 

and MST to detect malnutrition in LC outpatients, with a 

coefficient of 0.7 (p<0.001). It is worth noting that in 44% of 

patients, there was a discrepancy between the results of the two 

tests. This may be due to the inclusion of factors such as age and 

disease severity in the NRS-2002, which can lead to a higher 

score compared to the MST. Previous research by Rabito et al. 

found similar accuracy between the MST and NRS-2002 in 752 

hospitalized patients, although only 19% of these patients had 

cancer [14]. To date, there are no studies comparing different 

nutritional screening tests specifically in LC patients.  

 

A moderate or high-risk incidence of malnutrition was found in 

71% and 64% of our population (for NRS-2002 and MST, 

respectively) in agreement with previous data by Abbass et al, 

from a prospective database of 643 LC patients awaiting 

radiotherapy treatment [15]. These data confirm the importance 

of the malnutrition issue in LC patients.  

Our data reveal that males had a higher value of NRS-2002 and 

MST at T0 than females (p=0.038). This finding suggests that 

nutritional assessments in LC patients should consider gender, 

as males may be at higher risk for malnutrition. Previous 

research by Yin et al. found that sex was an independent risk 

factor for malnutrition in a multicentre observational cohort 

study of 1219 patients with LC. Other studies, such as a cross-

sectional study by Alkan et al. of 104 patients with 

gastrointestinal cancer, have also reported a higher incidence of 

malnutrition in male patients [16].  

 

In addition, NRS-2002 and MST depend on age. Patients aged 

≥60 years had higher values at T0 than those aged <60 years. 

These findings agree with the literature data that report an 

incidence of malnutrition in about 66% of older cancer adults 

[17]. We observed a correlation between nutritional status and 

HGS strength since both NRS and MST depend on HGS. In 

addition, a slightly significant correlation (r=0.34) was observed 

between HGS and body weight (p < 0.001) regardless of 

observational timepoint, in agreement with the findings of a 

retrospective cohort study of 8651 cancer patients [18].  

 

The importance of HGS is increasingly relevant in the 

oncological setting. Recently, HGS was recommended as a 

primary criterion for defining cancer cachexia [19] and 

sarcopenia, as acting as a surrogate endpoint of muscle mass 

measurements [20]. Therefore, HGS could be used as a rapid 

method to notice changes in nutritional status and worsening of 

performance status. In this regard, Wang D et al highlighted the 

predictive role of a low HGS on daily activities deterioration in 

a meta-analysis evaluating studies with an adult population with 

a mean or median age of more than 65 years [21]. QoL is 

universally accepted, along with survival, as the central outcome 

of cancer care. The QoL items include psychological well-being, 

functional status, disease- and treatment-related symptoms 

health perception. Many of these items included in the CS of 

patients with lung cancer. In a systematic review, Wheelwright 

S et al showed a negative correlation between weight loss and 

health-related quality of life in 23 out of 27 examined studies 

[22]. Polański J et al. confirmed this link in a descriptive cross-

sectional study of 310 LC patients [23]. In our study the severity 

of malnutrition correlated with a worse intensity of CS. At T0, 

NRS and MST significantly correlated with "inappetence. 

Moreover, at T2, they correlated as well also with nausea, 

malaise and dyspnea. Patients with a ≥5% weight loss had worse 

depression (p=0.0165) and severe inappetence (P=0.0046) than 

patients with lower weight loss. Symptoms of depression are 

frequently seen in older adults with cancer, but they are scantily 

recognized. Recently, Yildirim D confirmed the correlation 

between malnutrition and depression in a descriptive, cross-

sectional study of 245 advanced cancer patients through the 

NRS-2002-Nutritional Risk Score and the Beck Depression 

Inventory [24]. The relationship between malnutrition and 

depression is complex and requires further investigation, 

particularly in light of a recent meta-analysis of 51 cohort 

studies which found that malnutrition has prognostic 

significance [25]. Wang et al described a strong association 

between depression and higher cancer-specific mortality and 

poorer cancer survival in several neoplasms including LC. 

Lately, Li W et al. highlighted how depressive disorder in 

patients with non-oncogenic LC negatively affects the curative 

effect of first-line chemo-immunotherapy [26]. 

 

The limitations of our study are related to the disparity between 

pre/in-therapy patients, the high dropout rate and the lack of a 

control group. As concerns the first point, most of the patients 

were already undergoing oncological treatment before being 

sent to nutritional counselling, and patients who started the 

counselling in a pre-therapy setting were in worse conditions. 

This happened because there is not a habitude, or the possibility, 

to start both counselling and oncological therapies. This work 

could help oncologists understand the importance of this, 

improve clinical practice and to involve the nursing staff more 

closely in these evaluations through faster and more manageable 

tools. As concerns the sample size, the minimum sample size to  
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see a significant correlation between NRS and MST, with a 

power of 80%, is 43 subjects. The used sample size is therefore 

sufficient. Finally, the lack of a control group is due to ethical 

reasons. 
 

Conclusion 

Nutritional screening in LC patients can be safely performed 

with both MST and NRS-2002 based on the discrete correlation 

coefficient. In addition, special attention should be given to the 

assessment of CS, particularly for general malaise and 

depressive status closely related to the nutritional status of these 

patients. 
 

Statements and Declarations 

Conflict of Interest 

Financial interests:  

PB received honoraria as speaker bureau/advisory board by 

Roche, Bristol-Myers Squibb, Astra Zeneca, Janssen, Takeda, 

Merck Sharp and Dohme, Beigene, outside the submitted work. 

He declares expenses by Amgen and Daiichi Sankyo and he 

received institutional research funding from Roche and Pfizer.  

FP declared consultant/advisor’s fee from Astra Zeneca, 

Janssen, Sanofi, Amgen, Roche, Bristol Myer Squibb, Beigene, 

Thermofisher Scientific.  

SN received personal fees as a speaker and/or in an advisory role 

from Boehringer Ingelheim, Roche, Merck Sharp and Dohme, 

Beigene, Amgen, Thermo Fisher Scientifics, Eli Lilly, Takeda, 

GlaxoSmithKline, AstraZeneca, Janssen, Novartis, and Pfizer, 

all outside the submitted work. The other authors declare that 

they have no financial interests. 

The other authors have no relevant financial or non-financial 

interests to disclose. 

Ethics approval 

This study was approved by the Ethics Committee of the San 

Luigi Gonzaga University Hospital and was conducted in 

accordance with the Declaration of Helsinki. 
 

Consent to participate 

Informed consent was obtained from all individual participants 

included in the study. All data included and analyzed in this 

study is anonymized. 
 

Acknowledgements 

The authors wish to express their gratitude to the patients 

involved who bravely face such a severe disease every day. 
 

Funding 

The authors declare that no funds, grants, or other support were 

received during the preparation of this manuscript. 
 

Availability of the data 

Data available within the article or its supplementary materials: 

the authors confirm that the data supporting the findings of this 

study are available within the article [and/or] its supplementary 

materials. 
 

Author Contributions 

All authors contributed to the study conception, design and 

processing. Material preparation, data collection and analysis 

were performed by SC, IC and IS. The first draft of the 

manuscript was written by SC and IC and all authors commented 

on previous versions of the manuscript. All authors read and 

approved the final manuscript. 

 

 

Reference 
 

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer 

statistics, 2022. CA Cancer J Clin. 2022 Jan;72(1):7-33. 

doi: 10.3322/caac.21708. Epub 2022 Jan 12. PMID: 

35020204. 

2. Didkowska J, Wojciechowska U, Mańczuk M, 

Łobaszewski J. Lung cancer epidemiology: contemporary 

and future challenges worldwide. Ann Transl Med. 2016 

Apr;4(8):150. doi: 10.21037/atm.2016.03.11. PMID: 

27195268; PMCID: PMC4860480. 

3. Kiss N, Isenring E, Gough K, Krishnasamy M. The 

prevalence of weight loss during (chemo)radiotherapy 

treatment for lung cancer and associated patient- and 

treatment-related factors. Clin Nutr. 2014 Dec;33(6):1074-

80. doi: 10.1016/j.clnu.2013.11.013. Epub 2013 Nov 25. 

PMID: 24325888. 

4. Gioulbasanis I, Baracos VE, Giannousi Z, Xyrafas A, 

Martin L, Georgoulias V, et al. Baseline nutritional 

evaluation in metastatic lung cancer patients: Mini 

Nutritional Assessment versus weight loss history. Ann 

Oncol. 2011 Apr;22(4):835-841. doi: 

10.1093/annonc/mdq440. Epub 2010 Oct 11. PMID: 

20937647. 

5. Li R, Wu J, Ma M, Pei J, Song Y, Zhang X, et al. 

Comparison of PG-SGA, SGA and body-composition 

measurement in detecting malnutrition among newly 

diagnosed lung cancer patients in stage IIIB/IV and benign 

conditions. Med Oncol. 2011 Sep;28(3):689-96. doi: 

10.1007/s12032-010-9534-z. Epub 2010 Apr 27. PMID: 

20422319. 

 

 

 

6. Ross PJ, Ashley S, Norton A, Priest K, Waters JS, Eisen T, 

et al. Do patients with weight loss have a worse outcome 

when undergoing chemotherapy for lung cancers? Br J 

Cancer. 2004 May 17;90(10):1905-11. doi: 

10.1038/sj.bjc.6601781. PMID: 15138470; PMCID: 

PMC2409471. 

7. Muscaritoli M, Arends J, Bachmann P, Baracos V, 

Barthelemy N, Bertz H, et al. ESPEN practical guideline: 

Clinical Nutrition in cancer. Clin Nutr. 2021 

May;40(5):2898-2913. doi: 10.1016/j.clnu.2021.02.005. 

Epub 2021 Mar 15. PMID: 33946039. 

8. Cheville AL, Novotny PJ, Sloan JA, Basford JR, Wampfler 

JA, Garces YI, et al. Fatigue, dyspnea, and cough comprise 

a persistent symptom cluster up to five years after diagnosis 

with lung cancer. J Pain Symptom Manage. 2011 

Aug;42(2):202-12. doi: 

10.1016/j.jpainsymman.2010.10.257. Epub 2011 Mar 12. 

PMID: 21398090; PMCID: PMC3381986. 

9. Molassiotis A, Lowe M, Blackhall F, Lorigan P. A 

qualitative exploration of a respiratory distress symptom 

cluster in lung cancer: cough, breathlessness and fatigue. 

Lung Cancer. 2011 Jan;71(1):94-102. doi: 

10.1016/j.lungcan.2010.04.002. Epub 2010 May 2. PMID: 

20439127. 

10. Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K. 

The Edmonton Symptom Assessment System (ESAS): a 

simple method for the assessment of palliative care patients. 

J Palliat Care. 1991 Summer;7(2):6-9. PMID: 1714502. 

 

 
Ameri J Clin Med Re, 2024                                                          ISSN: 2835-9496                                                                                Vol. 4(8): 8-9 



 
 

Citation: Carnio S, Cantale O, Capizzi I, Stura I, Nepote A, et al. (2024) Comparison of NRS-2002 And MST Nutritional Screening 

and Correlation with Cluster Symptoms in Lung Cancer Patients: A Pilot Observational Study. Ameri J Clin Med Re: AJCMR 152. 
 

11. Moro C, Brunelli C, Miccinesi G, Fallai M, Morino P, 

Piazza M, et al. Edmonton symptom assessment scale: 

Italian validation in two palliative care settings. Support 

Care Cancer. 2006 Jan;14(1):30-7. doi: 10.1007/s00520-

005-0834-3. Epub 2005 Jun 4. PMID: 15937688. 

12. Ripamonti C, Leporati R, De Feo G, Di Pede P, Toffolatti 

L, Guglielmo M, et al. Italian version of the Edmonton 

Symptom Assessment System (ESAS)-Total Care (TC): 

development and psychometric validation in patients 

undergoing cancer treatment or follow-up. Support Care 

Cancer. 2022 Mar;30(3):1923-1933. doi: 10.1007/s00520-

021-06594-y. Epub 2021 Oct 8. PMID: 34623487. 

13. Cohen J. A coefficient of agreement for nominal scales". 

Educational and Psychological Measurement. 1960. 20 (1): 

37–46. doi:10.1177/001316446002000104. 

hdl:1942/28116. S2CID 15926286. 

14. Rabito EI, Marcadenti A, da Silva Fink J, Figueira L, Silva 

FM. Nutritional Risk Screening 2002, Short Nutritional 

Assessment Questionnaire, Malnutrition Screening Tool, 

and Malnutrition Universal Screening Tool Are Good 

Predictors of Nutrition Risk in an Emergency Service. Nutr 

Clin Pract. 2017 Aug;32(4):526-532. doi: 

10.1177/0884533617692527. Epub 2017 Feb 15. PMID: 

28199797. 

15. Abbass T, Dolan RD, MacLeod N, Horgan PG, Laird BJ, 

McMillan DC. Comparison of the prognostic value of 

MUST, ECOG-PS, mGPS and CT derived body 

composition analysis in patients with advanced lung cancer. 

Clin Nutr ESPEN. 2020 Dec; 40:349-356. doi: 

10.1016/j.clnesp.2020.08.003. Epub 2020 Sep 6. PMID: 

33183562. 

16. Alkan ŞB, Artaç M, Rakıcıoğlu N. The relationship 

between nutritional status and handgrip strength in adult 

cancer patients: a cross-sectional study. Support Care 

Cancer. 2018 Jul;26(7):2441-2451. doi: 10.1007/s00520-

018-4082-8. Epub 2018 Feb 9. PMID: 29427194. 

17. Williams GR, Al-Obaidi M, Dai C, Mir N, Challa SA, 

Daniel M, et al. Association of malnutrition with geriatric 

assessment impairments and health-related quality of life 

among older adults with gastrointestinal malignancies. 

Cancer. 2020 Dec 1;126(23):5147-5155. doi: 

10.1002/cncr.33122. Epub 2020 Sep 4. PMID: 32885848; 

PMCID: PMC7747231. 

18. Zhuang CL, Zhang FM, Li W, Wang KH, Xu HX, Song Ch, 

et al. Associations of low handgrip strength with cancer 

mortality: a multicentre observational study. J Cachexia 

Sarcopenia Muscle. 2020 Dec;11(6):1476-1486. doi: 

10.1002/jcsm.12614. Epub 2020 Sep 10. PMID: 32910535; 

PMCID: PMC7749566. 

19. Vanhoutte G, van de Wiel M, Wouters K, Sels M, 

Bartolomeeussen L, De Keersmaecker S, et al. Cachexia in 

cancer: what is in the definition? BMJ Open Gastroenterol. 

2016 Oct 18;3(1): e000097. doi: 10.1136/bmjgast-2016-

000097. PMID: 27843571; PMCID: PMC5093365. 

20. Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, 

Cederholm T, et al. 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. 

 

21. Wang DXM, Yao J, Zirek Y, Reijnierse EM, Maier AB. 

Muscle mass, strength, and physical performance 

predicting activities of daily living: a meta-analysis. J 

Cachexia Sarcopenia Muscle. 2020 Feb;11(1):3-25. doi: 

10.1002/jcsm.12502. Epub 2019 Dec 1. PMID: 31788969; 

PMCID: PMC7015244. 

22. Wheelwright S, Darlington AS, Hopkinson JB, 

Fitzsimmons D, White A, Johnson CD. A systematic review 

of health-related quality of life instruments in patients with 

cancer cachexia. Support Care Cancer. 2013 

Sep;21(9):2625-36. doi: 10.1007/s00520-013-1881-9. 

Epub 2013 Jun 25. PMID: 23797577. 

23. Polański J, Jankowska-Polańska B, Mazur G. Relationship 

Between Nutritional Status and Quality of Life in Patients 

with Lung Cancer. Cancer Manag Res. 2021 Feb 12;13: 

1407-1416. doi: 10.2147/CMAR.S287551. PMID: 

33603484; PMCID: PMC7886085. 

24. Yildirim D. Relationship between the depression levels and 

nutritional statuses of advanced stage cancer patients. 

Palliat Support Care. 2022 Oct;20(5):654-661. doi: 

10.1017/S1478951521001516. PMID: 34588082. 

25. Wang YH, Li JQ, Shi JF, Que JY, Liu JJ, Lappin JM, et al. 

Depression and anxiety in relation to cancer incidence and 

mortality: a systematic review and meta-analysis of cohort 

studies. Mol Psychiatry. 2020 Jul;25(7):1487-1499. doi: 

10.1038/s41380-019-0595-x. Epub 2019 Nov 19. PMID: 

31745237. 

26. Li W, Bi Z, Wu J, Duan X, Pang L, Jing Y, et al. Effect of 

depression disorder on the efficacy and quality of life of 

first-line chemotherapy combined with immunotherapy in 

oncogene-driver negative NSCLC patients. Front Oncol. 

2022 Jul 25; 12:772102. doi: 10.3389/fonc.2022.772102. 

PMID: 35957880; PMCID: PMC9359314. 

 

 

 
Ameri J Clin Med Re, 2024                                                          ISSN: 2835-9496                                                                                Vol. 4(8): 9-9 

Copyright: © 2024 Carnio S. This Open Access 

Article is licensed under a Creative Commons 

Attribution 4.0 International (CC BY 4.0), 

which permits unrestricted use, distribution, 

and reproduction in any medium, provided the 

original author and source are credited.    

 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

