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The term sarcopenia, defined as a gradual decrease in 
muscle strength and mass with age, and firstly defined 

by Dr. Irwin Rosenberg in the 1980s, is a condition that 
increasingly progresses after the fourth decade of life.[1,2] 
Baumgartner et al. used x-ray absorptiometry to predict 
age-related sarcopenia, which is a public health problem, 
in comparison with younger people.[3] 

Initially associated with age, sarcopenia has also been as-
sociated with adverse outcomes in many chronic diseases. 
Sarcopenia is quite common in the oncological patient 
group. Previous results in studies of sarcopenia in oncology 
suggest that the prevalence in adults with cancer ranges 
from 11% to 74%, depending on the method used and the 
study population involved.[4] In addition, the incidence of 
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sarcopenia is high in studies conducted with more specific 
patient groups with solid cancer. This rate was detected as 
43% in patients with non-small cell lung cancer (NSCLC), 
52% in patients with small cell lung cancer (SCLC),[5] 57% 
in patients with gastric cancer,[6] and 29% in patients with 
metastatic renal cell carcinoma.[7]

Recently, the effect of sarcopenia in oncology has attracted 
attention. The increase in research on sarcopenia may be 
largely due to the prevalence of computed tomography 
(CT) used in staging as a part of routine care in oncology, 
and therefore its use in retrospective studies. Although 
studies related to body weight and body mass index (BMI) 
have been conducted in cancer patients, these parameters 
are often inaccurate and are not sufficient to distinguish 
between different tissue components of the body.[8] Nu-
merous techniques and methodologies are now available 
to assess body composition, ranging from simple anthro-
pometric measurements to more advanced magnetic reso-
nance imaging (MRI).[9] CT, an important imaging method, 
is usually a measurement based on a single section at the 
level of the L3 vertebra to estimate body composition for 
the diagnosis of sarcopenia. This can be advantageous not 
only in determining the amount of muscle mass, but also 
in providing information about skeletal muscle density.[10]

Retrospective studies on sarcopenia may not be sufficient 
to evaluate every factor that may cause sarcopenia. Because 
there are many different causes that can be associated with 
sarcopenia in cancer patients. For example, major factors 
such as cachexia caused by the cancer itself, the effect of the 
treatments and age will affect the results.[11] In this respect, 
it seems that it is quite difficult to accurately determine the 
causes of changes in muscle mass measurements.
Hamaguchi et al. reported a strong and significant relation-
ship between psoas muscle mass and all skeletal muscle 
mass measured by bio-impedance analysis.[12] Based on 
these data, it has been suggested that psoas muscle mass 
can be used as a parameter to evaluate skeletal muscle 
mass of the whole body. It has been previously reported 
that psoas muscle mass index (PMI) is a prognostic factor in 
patients with various types of cancer (gastrointestinal, liver, 
pancreatic, urological cancer, etc.).[13-18]

Immune check-point inhibitors (ICI) have shown to be a 
more effective treatment option than chemotherapy treat-
ment, which is used very frequently and is now a histori-
cal treatment in solid cancer patients.[19,20] Although this 
treatment is a revolutionary treatment option, the search 
for parameters that will show which patients will respond 
positively or negatively to this treatment continues.[21,22] 
Recently, several studies have shown the adverse effect 
of sarcopenia on patients receiving ICI therapy, such as 
lung cancer, melanoma, gastrointestinal tract, urothelial 
carcinoma.[23-25] However, it is unclear whether sarcopenia 

is a predictive factor for clinical outcomes in patients with 
malignancy receiving ICI. A meta-analysis demonstrated 
the association between sarcopenia and immunotherapy, 
especially in patients with non-small cell lung cancer.[26] In 
our study, patients with kidney cancer and malignant mela-
noma who received Nivolumab immunotherapy were ex-
amined in order to examine the effect of sarcopenia on the 
immune treatment response. In these patients, sarcopenia 
was defined by retrospective measuring of muscle masses 
from routine CT images taken for diagnosis and staging, 
and the aim was to investigate the relationship of sarcope-
nia with immunotherapy efficacy and prognostic markers.

Methods
Between 31.01.2013 and 09.01.2022, 93 patients who were 
diagnosed with and followed up for kidney cancer (RCC) 
and malignant melanoma (MM) and received Nivolumab 
immunotherapy in the Oncology Clinic of Antalya Train-
ing and Research Hospital, were retrospectively analyzed. 
Patients receiving Nivolumab were grouped according to 
these two diseases.
After institutional ethics review approval, general and de-
mographic information of patients from electronic medical 
records and oncology archive files (age, gender, height-
weight, smoking history and performance information) 
were collected. Apart from this information of the patient, 
diagnosis, date of diagnosis, stage at diagnosis, histologi-
cal subtypes, metastasis sites and laboratory results were 
recorded. Evaluation in terms of sarcopenia was obtained 
by making measurements from CTs taken at the time of di-
agnosis. In addition, the progression of the disease (if any), 
the last control date and survival were noted. The patients 
were classified as local (Stage 1-2), locally advanced (Stage 
3) and advanced (Stage 4) at the time of diagnosis.
The results of the patients whose caliper measurements 
from the triceps skinfold were recorded during their nutri-
tional assessment were analyzed. The caliper instrument, 
which is generally used as one of the anthropometric mea-
surements of nutritional assessment, is an instrument used 
to measure skinfold thickness that allows the evaluation of 
the thickness of the subcutaneous adipose tissue.[27]

From the laboratory examinations of the patients at the 
time of diagnosis, Neutrophil/lymphocyte ratio (NLR), 
platelet/lymphocyte ratio (PLR) and lymphocyte/monocyte 
ratio (LMR), Systemic Inflammatory Index (SII), Prognostic 
Nutritional Index (PNI), Pan-immune Inflammation Value 
(PIV), Hemoglobin-Albumin - Lymphocyte-Platelet (HALP) 
scores and LIPI: Lung Immune Prognostic Index, known as 
prognostic and inflammatory indices, were calculated by 
using hemogram, LDH, albumin and calcium values.
These indicators were SII = platelet count (109/L) x neu-
trophil count/lymphocyte count (109/L); NLR = neutrophil 
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count (109/L)/lymphocyte count (109/L); PLR = platelet 
count (109/L)/ lymphocyte count (109/L);[19] PIV = neutrophil 
count (109/L) × platelet count (109/L) × monocyte count 
(109/L)/lymphocyte count (109/L), and HALP score = hemo-
globin (g/L) × albumin (g/L) × lymphocytes (/L)/platelets 
(/L). The relationship of these scores with the muscle mea-
surements described below and their effect on treatment 
responses were examined.

Evaluation of Sarcopenia
CT images used for staging in the diagnosis were retrospec-
tively used for psoas muscle measurements. A radiologist 
measured the cross-sectional areas of the bilateral psoas 
muscles by manually measuring CT images of the mid-lev-
el of the third lumbar vertebra using a software program 
(Sectra Workstation IDS7 Version: 21.2.9.6220 #2019 Sectra 
AB). Consistent with the literature, measured PMI (mm²/m²) 
was calculated by normalizing the psoas muscle area for 
height in square meters.

The cut-off points for PMI found in the literature were used 
to evaluate the sarcopenic status of the patients. Due to dif-
ferences in PMI values between male and female patients, 
separate cut-off points were used for survival for males and 
females. In the literature, cut-off values of <6.36 cm2/m2 for 
men and <3.92 cm2/m2 for women in this study by Shiroya-
ma et al.[28] were also used in our study.

Using these gender-specific cut-off points for PMI, patients 
were divided into two groups: "sarcopenic" and "non-sar-
copenic". The effect of pre-treatment PMI on survival and 
response to treatment was investigated. Parameters asso-
ciated with overall survival (OS) were also investigated in 
univariate and multivariate analyses. In addition, the rela-
tionship of sarcopenia with inflammatory, prognostic and 
immunological indices and scores were examined.

Definitions
Lung Immune Prognostic Index (LIPI): It is divided into 
three subsets of scores based on the relationship between 
the derived neutrophil-to-lymphocyte ratio (dNLR) [neu-
trophils/ (leukocytes - neutrophils)] and the blood lactate 
dehydrogenase (LDH) level: Good, moderate, and poor LIPI, 
according to cut-off values: 

dNLR ≤3 and LDH ≤ upper limit normal (ULN)

dNLR >3 or LDH > (ULN) 

dNLR >3 and LDH > (ULN)

Diagnosis-treatment interval: Time from diagnosis to initia-
tion of treatment (days).

Caliper measurement: Triceps skinfold thickness measure-
ment, used in nutritional research.

Follow-up period: Time from the diagnosis of cancer to the 

date of the last control (months).

Inclusion Criteria
Patients over 18 years of age with a diagnosis of RCC and 
MM, active treatment and follow-up in our clinic, and who 
received Nivolumab treatment as immunotherapy were in-
cluded in the study.

Exclusion Criteria
Patients under the age of 18, with a second active cancer, 
who received combination therapy, and whose patient in-
formation and follow-up results could not be reached were 
not included in the study.

Statistical Analysis
Statistical analysis was performed by using “IBM SPSS Sta-
tistics for Windows. Version 25.0 (Statistical Package for the 
Social Sciences, IBM Corp., Armonk, NY, USA)”. Descriptive 
statistics are presented as n and % for categorical variables, 
and Mean±SD, median (min-max) for continuous variables. 
When the data of the study were analyzed in terms of nor-
mality assumptions, Kolmogorov-Smirnov values were ex-
amined and Parametric tests, Independent t test and Mann 
Whitney U test, were applied to determine whether there 
was a significant difference between the determined con-
tinuous variables and the groups. Chi Square test was used 
to compare categorical variables. Kaplan Meier method 
was used to compare survival times between various vari-
ables. p<0.05 was considered statistically significant. 

Results
110 patients who received nivolumab therapy were 
screened. From this patient group, 17 patients whose treat-
ment and follow-up results could not be reached were ex-
cluded from the study. A total of 93 patients (67 men; 26 
women) were included in the analysis. The patients were 
examined in two groups as sarcopenic (n=46) and non-
sarcopenic (n=47).

Accordingly, it was observed that the gender distribu-
tion between the groups was balanced. When the groups 
were examined in terms of age, the mean age was found 
to be higher in those with sarcopenia (60.38±13.43 vs 
65.93±10.38, p=0.028). There was no difference between 
the groups in terms of performance score (PS). The rate 
of smoking was found to be higher in the non-sarcopenic 
group (p=0.037).

While 48 (51.6%) of the patients were RCC, 45 (48.4%) were 
MM. While 57 (61.3%) of the patients were in the early stage 
(stage 1-2-3); 36 (38.7%) were at advanced stage (stage 4). 
There was no significant difference in the distribution of 
cancer type and stage between sarcopenic and non-sarco-



364 Onder et al., Sarcopenia and Cancer Immunotherapy / doi: 10.14744/ejmi.2023.30675

penic groups. Diagnosis interval was found to be shorter 
in patients with sarcopenia (p=0.046). There was no sig-
nificant difference between the groups with and without 
sarcopenia in terms of BMI, caliper measurement, follow-

up time, laboratory parameters and immune-inflammatory 
prognostic scores. The general demographic and clinical 
characteristics of the patients and their distribution by sar-
copenia groups are shown in Table 1.

Table 1. General demographic and clinical characteristics

  Total n (%) Non-sarcopenic Sarcopenic p

Gender
 Female 26 (28.0) 9 (19.1) 17 (37.0) 0.056a

 Male 67 (72.0) 38 (80.9) 29 (63.0)
Age 63.13±12.27 60.38±13.43 65.93±10.38 0.028d

PS    
 0 4 (4.3) 3 (6.4) 1 (2.2) 0.272b

 1 59 (63.4) 32 (68.1) 27 (58.7) 
 2 30 (32.3) 12 (25.5) 18 (39.1) 
Smoking    
 No 29 (31.2) 10 (21.3) 19 (41.3) 0.037a

 Yes 64 (68.8) 37 (78.7) 27 (58.7) 
 Smoking time 20 (0-50) 20 (0-45) 20 (0-44) 0.884c

Diagnosis    
 RCC 48 (51.6) 24 (51.1) 24 (52.2) 0.915a

 MM 45 (48.4) 23 (48.9) 22 (47.8) 
Staging at Diagnosis    
 1 2 (2.2) 2 (4.3) 0 (0) 0.160b

 2 29 (31.2) 15 (31.9) 14 (30.4) 
 3 26 (28.0) 16 (34.0) 10 (21.7) 
 4 36 (38.7) 14 (29.8) 22 (47.8) 
Diagnosis - treatment interval (days) 481.9±631.8 610.9±745 350.1±462.1 0.046d

BMI
 Normal 38 (40.9) 19 (40.4) 19 (41.3) 0.509a

 Overweight 41 (44.1) 19 (40.4) 22 (47.8) 
 Obese 14 (15.1) 9 (19.1) 5 (10.9) 
BMI 25.68±3.90 26.33±4.08 25.03±3.65 0.109d

Caliper measurement
 None 59 (63.4) 31 (66.0) 28 (60.9) 0.610a

 Available 34 (36.6) 16 (34.0) 18 (39.1) 
Caliper measurement 9.96±0.87 9.83±0.91 10.08±0.84 0.419d

Follow-up time 54.29±26.80 43.55±31.46 39.48±26.14 0.500d

LDH (U/L) 257 (150-615) 249 (150-503) 262 (164-615) 0.792c

Hemoglobin (g/dL) 10.66±1.08 10.85±1.1 10.48±1.05 0.097d

WBC (10³/mm³) 8.57±0.87 8.54±0.83 8.61±0.93 0.730d

Neutrophils (10³/mm³) 3.98±0.59 3.97±0.57 4±0.63 0.810d

Lymphocytes (10³/mm³) 2.50±0.42 2.51±0.38 2.5±0.46 0.991d

Monocytes (10³/mm³) 0.68±0.18 0.66±0.17 0.7±0.19 0.361d

PLT (10³/mm³) 358.62±309.15 389.64±422.81 326.93±103.08 0.331d

Calcium (mg/dL) 8.65±0.72 8.76±0.73 8.56±0.7 0.181d

CRP (mg/dL) 47.12±26.61 45.87±29.62 48.39±23.42 0.651d

ALP (U/L) 130.41±90.81 130.66±92.76 130.15±89.8 0.979d

Albumin (g/L) 3.40 (2.4-4.0) 3.60 (3-4) 3.30 (2.40-3.90) 0.860c

NLR 1.60±0.19 1.6±0.2 1.62±0.18 0.699d

PLR 145.32±121.68 157.58±166.08 132.8±41.93 0.329d

LMR 4.13±1.89 4.15±1.66 4.13±2.12 0.959d

PIV 393.35±380.97 425.67±517.73 360.34±143.26 0.411d

SII  572.70±475.98 619.54±649.11 524.86±166.89 0.340d

PNI 15.77±2.20 15.86±2.01 15.7±2.41 0.727d

HALP 28.96±11.96 29.46±11.8 28.45±12.23 0.685d

LIPI 1.90±0.94 1.85±0.96 1.96±0.94 0.593d

a=Chi Square test, b=Fisher’s Exact test, d=Independent t test, c=Mann Whitney U test, p<0.05 statistically significant.
PS: Performance score, RCC: Renal Cell Carcinoma, MM: Malignant Melanoma, BMI: Body mass index, LDH: Lactate dehydrogenase, WBC: White blood cell, 
PLT: Platelet, CRP: C-reactive protein, ALP: Alkaline phosphatase, NLR: Neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, LMR: lymphocyte/
monocyte ratio, PIV: Pan-immune Inflammation Value, SII: Systemic Inflammatory Index, PNI: Prognostic Nutritional Index, HALP: Hemoglobin-Albumin-
Lymphocyte-Platelet, LIPI: Lung Immune Prognostic Index.
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Diagnostic groups of the patients were grouped as RCC 
(n=48) and MM (n=45). There was no statistically signifi-
cant difference between various clinical and laboratory 
variables according to these groups (p>0.05). Comparison 
of various clinical and laboratory variables according to di-
agnosis groups is shown in Table 2.

In our study, triceps skinfold thickness measurement could 
be performed with caliper in 35 patients. The mean triceps 
skinfold thickness was found to be 0.99 cm. It was found 
to be 0.98 cm (range 0.85-1.20) in men and 1.04 cm (range 
0.95-1.26) in women. The relationship of caliper measure-
ment, which can be measured in some of the patients, 
with body mass index and scores was examined. Accord-
ingly, no statistically significant relationship was found 
between the caliper measurement and the variables PMI 
(r=-0.60 p=0.367), BMI (r=0.055 p=0.758), NLR (r=-0.110 
p=0.535), PLR (r=-0.086 p=0.629), LMR (r=0.012 p=0.945), 
PIV (r=-0.092 p=0.607), SII (r=-0.116 p=0.513), PNI (r=-0.043 
p=0.808) and HALP (r=0.111 p=0.533). The relationship of 
caliper measurement with Body mass index and laboratory 
parameters is shown in Table 3.

The effects of these recorded and calculated parameters 
of the patients on survival outcomes were analyzed. 
As seen in Table 4, the overall median overall survival 
(months) (mOS) was 46.56 (95%CI: 24.27-68.86) while 
2-year survival was 68.2%, while 5-year survival was 
45.4% (Fig. 1). Median OS did not show a statistically sig-
nificant difference according to BMI groups (p=0.499). 
While 2-year survival was 65.4% in the normal group, 
5-year survival was 39.1%. In the overweight group, 
2-year survival was 70.4%, while 5-year survival was 
52.6%. In the obese group, 2-year survival was 69.2%, 
while 5-year survival was 28.7%.

 The mOS durations (months) did not show a statistically 
significant difference according to the diagnostic groups 
(p=0.299). While 2-year survival was 72.9% in the RCC 
group, 5-year survival was 51.2%. 2-year survival in the 
M. Melanoma group was 62.9%, while 5-year survival was 
38.7% (Fig. 2).

There was no statistically significant difference in median 
overall survival time (mOS) (months) in female patients 
according to Sarcopenia groups (p=0.763). 2-year survival 
was 66.7% in non-sarcopenia group, while 5-year survival 
was 37.0%. 2-year survival in sarcopenia group was 62.7%, 
while 5-year survival was 26.4%.

There was also no statistically significant difference in 
mOS in male patients according to Sarcopenia groups 
(p=0.906). In the non-sarcopenia group, 2-year survival 
was 64.7%, while 5-year survival was 46.4%. 2-year sur-
vival in the sarcopenia group was 75.9%, while 5-year sur-
vival was 57.0%. The factors affecting survival are shown 
in Table 4.

The mOS in female RCC patients according to the Sarcope-
nia groups did not show a statistically significant difference 

Table 2. Comparison of diagnostic groups and various clinical 
variables

   Diagnosis 

  RCC  MM p

Lung met, n (%)   
 None 15 (31.3)  15 (33.3) 0.830a

 Present 33 (68.8)  30 (66.7) 
Lymph node met, n (%)   
 None 8 (16.7)  3 (6.7) 0.136a

 Present 40 (83.3)  42 (93.3) 
Liver met, n (%)   
 None 35 (72.9)  37 (82.2) 0.283a

 Present 13 (27,1)  8 (17.8) 
Bone met, n (%)   
 None 28 (58.3)  32 (71.1) 0.198a

 Present 20 (41.7)  13 (28.9) 
Brain met, n (%)   
 None 43 (89.6)  38 (84.4) 0.450a

 Present 5 (10.4)  7 (15.6) 
Bone marrow met, n (%)   
 None 48 (100)  44 (97.8) 0.484b

 Present 0 (0)  1 (2.2) 
Spleen met, n (%)   
 None 47 (97.9)  44 (97.8) 1.000b

 Present 1 (2.1)  1 (2.2) 
ALP, n (%)   
 Low 29 (60.4)  27 (60) 0.967a

 High 19 (39.6)  18 (40) 
Albumin, n (%)   
 Normal 9 (18.8)  14 (31.1) 0.167a

 Above normal 39 (81.3)  31 (68.9) 
LDH, n (%)   
 Normal 8 (16.7)  15 (33.3) 0.063a

 Above normal 40 (83.3)  30 (66.7) 
Calcium, n (%)   
 Normal 46 (95.8)  44 (97.8) 0.1000b

 Above normal 2 (4.2)  1 (2.2) 
LIPI, n (%)   
 0 2 (4.2)  8 (17.8) 0.095a

 1 8 (16.7)  8 (17.8) 
 2 38 (79.2)  29 (64.4) 

a=Chi Square test, b=Fisher’s Exact test, p<0.05 statistically significant. Met: 
Metastasis, ALP: Alkaline phosphatase, LDH: Lactate dehydrogenase, LIPI: 
Lung Immune Prognostic Index.
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(p=0.914). In the non-sarcopenia group, 2-year survival was 
87.5%, while 5-year survival was 33.3%. 2-year survival was 
60%, while 5-year survival was 30.0% in the sarcopenia group.

The mOS in RCC male patients according to the Sarcope-
nia groups did not show a statistically significant difference 
(p=0.127). In the non-sarcopenia group, 2-year survival was 
73.7%, while 5-year survival was 63.2%. 2-year survival was 
68.8%, while 5-year survival was 53.5% in the sarcopenia 
group.

The mOS in female patients with melanoma according to 
the Sarcopenia groups did not show a statistically signifi-
cant difference (p=0.522). In the non-sarcopenia group, 
2-year survival was 75%, while 5-year survival was 50.0%. 
In the sarcopenia group, 2-year survival was 38.1%, while 
5-year survival was 19.0%.

The mOS in male patients with melanoma according to the 
Sarcopenia groups did not show a statistically significant 
difference (p=0.107). In the non-sarcopenia group, 2-year 
survival was 55.1%, while 5-year survival was 27.6%. 2-year 
survival in the sarcopenia group was 84.6%, while 5-year 
survival was 59.8%.

As seen in Table 5, overall progression-free survival times 
(PFS) (months) was 36.86 (95%CI: 27.53-46.19), and 2-year 
PFS was 66.6%, while 5-year PFS was 39.5% (Fig. 3).

The median PFS were not statistically significantly different 
according to the BMI groups (p=0.925). While 2-year PFS 
was 67.8% in the normal group, 5-year PFS was 48.7%. In 
the overweight group, 2-year PFS was 67.1%, while 5-year 
PFS was 40.9%. In the obese group, 2-year PFS was 69.2%, 
while 5-year PFS was 34.6%.

Table 3. Correlation results of the relationship between caliper measurement and scores

  1 2 3 4 5 6 7 8 9 10

1-Caliper Measurement Result
 r 1         
 p          
2-PMI
 r -0.160 1        
 p 0.367         
3-BMI
 r 0.055 0.062 1       
 p 0.758 0.553        
4-NLR
 r -0.110 -0.137 -0.120 1      
 p 0.535 0.191 0.251       
5-PLR
 r -0.086 0.071 -0.032 0.025 1     
 p 0.629 0.497 0.759 0.815      
6-LMR
 r 0.012 0.110 0.062 -.337** -0.123 1    
 p 0.945 0.292 0.556 0.001 0.241     
7-PIV
 r -0.092 0.043 -0.053 0.128 .966** -.267** 1   
 p 0.607 0.682 0.612 0.222 <0.001 0.010    
8-SII
 r -0.116 0.068 -0.051 0.069 .985** -0.038 .963** 1  
 p 0.513 0.516 0.628 0.508 <0.001 0.721 <0.001   
9-PNİ
 r -0.043 0.123 0.059 -.493** -0.094 .692** -0.101 0.019 1 
 p 0.808 0.241 0.572 <0.001 0.370 <0.001 0.335 0.855  
10-HALP
 r 0.111 0.154 0.118 -0.201 -.497** 0.203 -.454** -.470** .413** 1
 p 0.533 0.140 0.261 0.053 <0.001 0.051 <0.001 <0.001 <0.001 

*Correlation is significant at 0.05 level (Pearson correlation test), ** Correlation is significant at 0.01 level (Pearson correlation test).
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The median PFS did not show a statistically significant 
difference according to the diagnostic groups (p=0.513). 
While 2-year PFS was 70.3% in the RCC group, 5-year PFS 

was 41.8%, and 2-year PFS was 62.5% in the M. Melanoma 
group, while 5-year PFS was 37% (Fig. 4).

There was no statistically significant difference in the me-
dian PFS in male patients compared to the Sarcopenia 
groups (p=0.307). While 2-year PFS was 64.2% in the non-

Table 5. PFS comparisons of patients  

PFS (months) Median (95% CI) p

General 36.86 (27.53-46.19) 
BMI  
 Normal 37.16 (19.07-65.25) 0.925
 Overweight 30.96 (19.30-42.63) 
 Obese 36.86 (32.49-41.24) 
Diagnosis  
 RCC 42.16 (22.22-62.11) 0.513
 M. Melanoma 34.73 (25.50-43.96) 
Sarcopenia - Female  
 Non-sarcopenic 50.16 (0.00-127.67) 0.769
 Sarcopenic 30.26 (0.00-62.26) 
Sarcopenia - Male  
 Non-sarcopenic 34.30 (26.00-42.59) 0.307
 Sarcopenic 54.86 (19.84-89.88) 
RCC sarcopenia - Female  
 Non-sarcopenic 51.16 (0.00-115.74) 0.746
 Sarcopenic 30.26 (-) 
RCC sarcopenia - Male  
 Non-sarcopenic 42.16 (22.59-61.73) 0.725
 Sarcopenic 39.26 (16.48-62.05) 
Melanoma sarcopenia - Female  
 Non-sarcopenic 60.43 (-) 0.471
 Sarcopenic 13.70 (9.05-34.21) 
Melanoma sarcopenia - Male  
 Non-sarcopenic 30.30 (4.20-64.39) 0.066
 Sarcopenic -(-) 

Kaplan Meier curve, Long rank test, p<0.05 statistically significant.

Figure 1. Overall Survival. Figure 2. OS diffrences RCC and MM.

Table 4. OS comparisons of patients

Overall Survival (months) Median (95% CI) p

General 46.56 (24.27-68.86) 
BMI  
 Normal 39.66 (19.88-59.44) 0.499
 Overweight 71.60 (13.00-130.20) 
 Obese 50.40 (29.11-71.68) 
Diagnosis  
 RCC 62.93 (31.87-94.67) 0.299
 M. Melanoma 35.40 (24.24-46.55) 
Sarcopenia - Female  
 Non-sarcopenic 51.76 (4.33-99.19) 0.763
 Sarcopenic 31.03 (20.37-41.69) 
Sarcopenia – Male  
 Non-sarcopenic 50.40 (13.79-87.01) 0.906
 Sarcopenic 62.93 (23.17-102.69) 
RCC sarcopenia - Female  
 Non-sarcopenic 51.76 (0.00-116.91) 0.914
 Sarcopenic 31.03 (13.54-48.52) 
RCC sarcopenia – Male  
 Non-sarcopenic 82.50 (43.77-121.22) 0.127
 Sarcopenic 62.93 (28.25-97.61) 
Melanoma sarcopenia – Female  
 Non-sarcopenic 27.83 (0.00-56.03) 0.522
 Sarcopenic 21.63 (9.05-34.21) 
Melanoma sarcopenia - Male  
 Non-sarcopenic 31.73 (1.74-61.71) 0.107
 Sarcopenic -(-) 

Kaplan Meier curve, Long rank test, p<0.05 statistically significant, RCC: 
Renal Cell Carcinoma, MM: Malign melanoma.
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sarcopenia group, 5-year PFS was 34.1%. In the sarcope-
nia group, 2-year PFS was 75.0%, while 5-year survival was 
45.5% (Fig. 5).

There was no statistically significant difference in median 
PFS in female patients according to Sarcopenia groups 
(p=0.769). In the non-sarcopenia group, 2-year PFS was 
66.7%, while 5-year PFS was 44.4%, and 2-year PFS was 
56.7% in the sarcopenia group, while 5-year survival was 
36.8% (Fig. 6).

The median PFS in RCC female patients did not show a sta-
tistically significant difference according to the Sarcope-
nia groups (p=0.746). In the non-sarcopenia group, 2-year 
PFS was 60%, while 5-year PFS was 30%. In the sarcopenia 
group, 2-year PFS was 75%, while 5-year survival was 50%.

The median PFS in RCC male patients did not show a sta-
tistically significant difference according to the Sarcopenia 
groups (p=0.725). While 2-year PFS was 72.4% in the non-
sarcopenia group, 5-year PFS was 43.9%. In the sarcopenia 

group, 2-year PFS was 68.8%, while 5-year survival was 
36.2%.

The median PFS in female patients with melanoma did not 
show a statistically significant difference according to the 
Sarcopenia groups (p=0.471). While 2-year PFS was 75% in 
the non-sarcopenia group, 5-year PFS was 75%. In the sar-
copenia group, 2-year PFS was 38.9%, while 5-year survival 
was 19.4%.

The median PFS in male patients with melanoma did not 
show a statistically significant difference according to the 
Sarcopenia groups (p=0.066). While 2-year PFS was 56.7% 
in the non-sarcopenia group, 5-year PFS was 23.6%. In the 
sarcopenia group, 2-year PFS was 83.3%, while 5-year sur-
vival was 56.3%.

Discussion
Sarcopenia, defined as loss of skeletal muscle mass and 
function, is a common problem among cancer patients, 
but it is often difficult to diagnose with clinical findings. 

Figure 5. PFS differences between sarcopenic and non sarcopenic 
male patient.

Figure 6. PFS differences between sarcopenic and non sarcopenic 
female patient.

Figure 3. Progression Free Survival.

Figure 4. PFS diffrences RCC and MM.
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Recently, with increasing frequency, sarcopenia has been 
used in various studies on solid cancer patients.[13-18] 

These studies have been studied in bladder, hepatocel-
lular cancer, upper urinary tract, pancreatic, esophageal 
and lung squamous cell cancers, respectively, and it has 
been reported to have the ability to independently predict 
disease outcomes. In a comprehensive meta-analysis of 
7843 solid cancer patients showing that sarcopenia is as-
sociated with adverse survival outcomes in cancer patients, 
low muscle mass has been associated with poorer survival 
overall (OS; HR 1.44, 95% CI [1.32, 1.56]; p<0.001).[4]

In patients who received chemotherapy or were operated, 
included in cancer and sarcopenia studies, although sarco-
penia has been shown to be associated with increased che-
motherapeutic toxicity and postoperative complications, 
the effect of sarcopenia on the outcome of immunotherapy 
still remains unclear.[29-31] However, in a study, it was shown 
that sarcopenia causes a negative effect on immunity by 
affecting the immune system.[32] From this perspective, sar-
copenia was thought to have a detrimental effect on the 
antitumor response of immunotherapy. Most studies have 
reported that sarcopenia is associated with worse treat-
ment response and shorter survival in patients with NSCLC 
treated with immunotherapy.[26] This analysis was mainly 
based on lung cancer data and did not include other types 
of cancer. Other studies have also shown that sarcopenia 
has a negative effect on clinical outcomes in patients with 
melanoma and urothelial carcinoma.[25,33,34] However, some 
studies have reported that sarcopenia has no effect on the 
outcome of malignancies.[35,36]

Most of these studies described sarcopenia by measure-
ment of psoas muscle mass. We also used psoas muscle 
mass as a measurement in our study. We examined the ef-
fect of sarcopenia in patients with malignant melanoma 
(MM) and kidney cancer (RCC) receiving nivolumab immu-
notherapy.

First of all, the time between diagnosis and treatment in-
terval was found to be shorter in patients with sarcopenia 
in both cancers. This result encouraged us as a prognostic 
marker because the short interval between diagnosis and 
treatment, which is one of the criteria of the International 
Metastatic Renal Cell Carcinoma Database Consortium 
used to predict the prognosis in kidney cancer, is similar 
to the poor prognostic feature.[37] Although it was initially 
thought that sarcopenia might have an effect on the poor 
prognosis caused by the faster progression of cancer or 
the earlier need for treatment, our final result was that we 
could not find a significant relationship between survival 
outcomes and sarcopenia, suggesting that the relationship 
between this time from diagnosis to treatment and sarco-

penia might be coincidental.

Secondly, a statistically significant difference was found be-
tween age and sarcopenia group. The mean age was found 
to be higher in those with sarcopenia. This situation was 
found in line with the results in the literature, in accordance 
with the definition of sarcopenia, which is also included in 
the onset definitions of sarcopenia, and which, unlike ca-
chexia, is expected to develop with age without any under-
lying disease. In one study, it was detected that 53% to 57% 
of men and 43 to 60% of women over the age of 80 had sar-
copenia.[38] In our study, the mean age was found to be 5.5 
years more in those with sarcopenia than in those without.

In our study, when the results of triceps skinfold thickness 
measured with a caliper during the nutritional evaluations 
of some of the patients were assessed, as expected, the av-
erage skin thickness of women was higher than that of men. 
Triceps skinfold thickness results are one of the anthropo-
metric measurements used to estimate body fat percent-
age and therefore body composition, which gives indirect 
information in terms of body composition. In this way, a lo-
cal fat tissue measurement with calipers can give an idea 
about its distribution from the total fat mass in the body. 
While there is loss of muscle mass in sarcopenic patients, 
an increase in adipose tissue can be expected. The concept 
of sarcopenic obesity stands as an important confounding 
factor in this respect. These people have both low muscle 
mass and high body fat, and the risk of metabolic disease 
is higher than those who are only sarcopenic or obese.[39] 
Studies examining direct sarcopenia and triceps skin fold 
are not clear in the literature. In a study that examined the 
correlation between fat measurements obtained in body 
fat composition imaging methods and skin fold thickness 
measurement, it was found that the measurement values 
of subcutaneous adipose tissue showed a significant posi-
tive correlation.[40] However, the correlation coefficient val-
ues differed depending on the measurement site. Despite 
the significant differences between the values obtained, 
the greatest correlation between them was observed for 
the triceps skinfold (r=0.7) and the calf skinfold (r=0.6). Al-
though no correlation was found with sarcopenic and non-
sarcopenic conditions in our study, it was thought that this 
situation was not sufficient to show this correlation, since 
only one-third of the patients included in the study were 
examined.

In our study, no relationship was found between survival 
outcomes and sarcopenia status. The relationship between 
sarcopenia and survival outcomes in patients receiving 
chemotherapy in the literature could not be demonstrated 
in RCC and MM cancers, which are immune active tumors 
and receiving immunotherapy, in our study. In a study ex-
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amining the relationship between immunotherapy and 
sarcopenia,[28] the PMI cut-off values used in the assess-
ment of sarcopenia were used in our study, and accord-
ingly, they were divided as sarcopenia present/absent. 
However, in our study population, contrary to this study, 
although we evaluated sarcopenia separately according to 
gender, no relationship was found with survival outcomes. 
The fact that this immunotherapy study was performed 
only in patients with lung cancer may have caused these 
different results.[35] However, in another lung cancer study, 
similar to our study, no significant correlation was found 
between sarcopenia and survival outcomes.[36]

Interestingly, although there was no statistically significant 
difference, the survival time was longer in non-sarcopenic 
patients in women, while a numerically longer survival 
time was found in male patients with sarcopenia as an un-
expected result. In the literature, in the study on the rela-
tionship between sarcopenia and survival after bile duct 
cancer surgery, the opposite of our finding, the effect of 
sarcopenia on survival was shown in men, but no relation-
ship was found in women.[41] In the subgroup analysis of 
these results, when both cancers were analyzed separately 
by gender and sarcopenia, both median survival outcomes 
and two- and five-year survival rates were higher in the 
group without sarcopenia than in the group with sarco-
penia, except for male patients with sarcopenic malignant 
melanoma who could not reach the median. In the initial 
general analysis, the effect of sarcopenia on survival out-
comes differed depending on whether they were men 
or women may be due to the unbalanced distribution of 
gender and sarcopenia in diseases, and the presence of 
malignant melanoma patients with a much lower median 
survival compared to RCC in our study, and the cases that 
did not reach the median survival in sarcopenic male ma-
lignant melanoma patients.

In conclusion, in our study, we could not show the survival 
relationship between muscle mass measurements ob-
tained in retrospective measurements from current imag-
ing in patients with kidney cancer and melanoma, two im-
portant immune-active cancers. And again, although the 
level of inflammation markers of the patients and a limited 
number of patients were examined, a relationship could 
not be shown with the caliper triceps measurements.

Our study is important in terms of evaluating a single im-
munotherapy treatment in kidney cancer and melanoma 
patients with known immune-active tumors in oncology. 
Although the PMI cut-off point was not found to be sig-
nificant depending on the number of our patients, this re-
lationship could not be shown when we evaluated in our 
own patient population the cut-off points that were mea-

sured similarly in the literature and used for the differentia-
tion of sarcopenia and found to be significant.

The retrospective design and the relatively small number 
of patients are limitations of our study. Numerical differ-
ences that were not statistically significant were thought 
to gain statistical significance in studies involving more pa-
tients. Apart from this, although sarcopenia was evaluated 
separately according to gender, it was thought that the sig-
nificant difference in the number of male and female pa-
tients in the study may have affected the results. Therefore, 
prospective studies, designed with a larger patient popula-
tion and equal distribution in terms of gender, are needed.
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