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Correlation between Nutritional Status and 
Neutrophil/Lymphocyte Ratio in Patients 
being Treated for Head and Neck Cancer- 
A Prospective Observational Study

INTRODUCTION
Worldwide, in the year 2018, HNSCC was found to be the sixth 
most commonly occurring cancer; in that year there were 890,000 
new HNSCC cases with 450,000 deaths from HNSCC reported 
[1,2]. In India, 219,722 new cases of HNSCC were diagnosed with 
121,096 deaths from HNSCC in the year 2020 (GLOBOCAN 2020) 
[3]. HNSCC is a particularly significant problem in India as it accounts 
for as many as one-third cancer cases, as compared to developed 
countries where HNSCC accounts for only ~4-5% cancer cases. 
Another difference from West, being that >70% HNSCC patients 
present in locally advanced stage (i.e., stage III or IV) are in India [3]. 
Nutritional issues associated with advanced HNSCC are important 
and multifactorial. Prolonged symptoms (pain, odynophagia, burning, 
halitosis, bleeding, dysphagia, aspiration and trismus) and bulky 
tumours obstructing the upper aerodigestive tract in patients with 
advanced HNSCC may all contribute to nutritional deterioration. In 
addition, oncological treatments like surgery, chemotherapy and 
radiotherapy have significant side-effects that also contribute to poor 
nutritional intake in these patients [4]. The immune system in HNSCC 
patients is affected by the immunosuppressive mediators that are 
secreted in the tumour microenvironment [5-7]. Varying degrees of 
compromised immunity have been noted in malnourished patients; 
in particular, reduction in the cell mediated immune response may 

occur. In some studies, the degree of malnutrition was found to 
be associated with disease burden and poor outcomes; the 
immunesuppression that was found in patients with poor nutrition 
was linked to unchecked tumour expansion [8]. In India, majority 
of HNSCC patients are diagnosed when in locally-advanced 
stage and they are found to have associated with higher degree 
of malnutrition and impairment in systemic immune response [9]. 
There may be some correlation between the nutritional status of a 
patient and the systemic immunity as was demonstrated in various 
studies performed on West population [10-14]. The data regarding 
association of malnutrition and immunity in Indian HNSCC patients 
is limited and needs to be explored. The aim of the present study 
was to determine the correlation between the nutritional status and 
systemic immunity in patients being treated for HNSCC. The null 
hypothesis of the study was that there is no correlation between 
nutritional status and systemic immunity in patients with HNSCC. 
The alternate hypothesis of the study was that there is positive 
correlation between nutritional status and systemic immunity in 
patients with HNSCC.

MATERIALS AND METHODS
The present prospective observational study was carried out at the 
Cancer Research Institute, Himalayan Institute of Medical Sciences, 

Anshika Arora1, Sunil Saini2



Keywords:	Head and neck neoplasms, Immunity, Neoplasm, Neutrophil-to-lymphocyte ratio

ABSTRACT
Introduction: It is a well known fact that diverse nutritional issues 
are associated with advanced Head and Neck Squamous Cell 
Cancer (HNSCC). In addition to poor nutrition, varying degrees 
of immunocompromisation has been noted in these patients and 
hence is important to study malnutrition and systemic immunity 
together.

Aim: To determine correlation between nutritional status and 
systemic immunity in patients being treated for HNSCC.

Materials and Methods: A prospective observational study was 
conducted at Cancer Research Institute, Himalayan Institute of 
Medical Sciences, Swami Rama Himalayan University, Dehradun, 
Uttarakhand, India for a period of 30 months (December 2018 
and June 2021). A total of 159 HNSCC patients planned for 
treatment, were enrolled in the study. Data was collected pre 
and post-treatment for disease based on the parameters- 
Performance Status (PS), nutritional status (weight, Body 
Mass Index (BMI), Mid Upper Arm Circumference (MUAC) and 
haemoglobin. Subjective Global Assessment (SGA) Score and 
systemic immunity {Neutrophil/Lymphocyte Ratio (NLR)} were 
measured too. Analysis was planned for node negative (N-) and 
node positive (N+) groups. One-sample Kolmogorov-Smirnov 

test was used to check for normality of data, parametric and 
non parametric tests were used for association, Cochran’s and 
Mantel-Haenszel Statistic was used to calculate Risk Ratio (RR), 
Pearson’s and Spearman’s coefficient test was used to assess 
the correlation. A p-value <0.05 was considered significant.

Results: Total 159 patients were analysed, 72 in N- and 87 in N+ 
group. Mean age was 56.3±13.27 years, 142 (89.3%) patients 
were males, 57 (35.8%) patients were cT1/2, 97 (61%) cT3/4 
and 5 (3.2%) cTx stage, 146 (92%) were PS 0-2 and 104 (65.4%) 
received multimodality treatment. In pretreatment, malnutrition 
was found in 75 (47.2%) patients and median NLR was 3 (range 
1-37). In N+ patients, median NLR was significantly higher in 
patients with ≥10% pretreatment weight loss, low MUAC and 
high SGA score pretreatment; in N- patients this association 
was  present with only PS. A mild but statistically significant 
linear  correlation was found for NLR with % pretreatment 
weight  loss, BMI, haemoglobin; moderate correlation with 
weight, MUAC and SGA score in N+ group, but not in N- group.

Conclusion: Poor nutritional status was significantly associated 
with raised NLR in node positive HNSCC patients with mild 
to moderate correlation, but this was not found in the node 
negative group.
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mean, non parametric tests used were: Related-Samples Wilcoxon 
Signed Rank Test, Related-samples Marginal Homogeneity Test, 
Independent-Samples Mann-Whitney U Test and Independent-
Samples Kruskal-Wallis Test. “Cochran’s and Mantel-Haenszel 
Statistic” was used to calculated RR. Correlation was tested with 
“Pearson’s and Spearman’s coefficient”. A p-value <0.05 was 
considered as statistically significant.

RESULTS
Descriptive data: Total 159 patients were enrolled in the study, 
142 (89.3%) were males with a mean age of 56.3±13.27 years, 
49  (30.8%) patients were less than 50 years of age. A total of 
57 (35.8%) patients were cT1/2 stage, 97 (61%) cT3/4 stage and 
5 (3.2%) cTx stage; 72 patients were node negative and 87 node 
positive. The commonest primary subsite was oral cavity 55 (34.6%) 
followed by larynx 37 (23%) and oropharynx 37 (23.3%) and 
hypopharynx 19 (11.9%). ECOG PS was 0-2 in 146 (92%) patients, 
55 (34.6%) patients received single modality treatment and majority 
received multimodality treatment [Table/Fig-1]. No patients were 
lost to follow-up, data collection was completed for all the variables. 
Patients were followed-up until completion of treatment.

Swami Rama Himalayan University, Dehradun, Uttarakhand, India 
for the period of 30 months from December 2018 and June 2021. 
Ethics committee permission was obtained prior to starting the 
planned study (SRHU/ETHICS/2018/115). The patients meeting 
the inclusion and exclusion criteria were enrolled in the study after 
obtaining a written informed consent.

Inclusion criteria: Patients diagnosed with HNSCC and planned 
for treatment at the Institute were included in the study.

Exclusion criteria: Patients who had any previous treatment for 
HNSCC, evidence of distant metastasis at the time of diagnosis, 
patient unwilling to enroll in the study, patients below the age of 
18 years were excluded from the study.

Sample size calculation: The correlation coefficient between 
nutritional parameters and NLR was assumed at 0.5 (unknown), α 
of 0.05, β of 90%, design effect of 1.5, sample size was calculated 
to be 55 each in N- and N+ groups. Assuming the loss to follow-up 
rate to be 20%, final sample size was planned for 66 in each group 
(total 132 patients).

Study Procedure
A total of 190 patients were evaluated for eligibility, 11 patients were 
excluded as they were found to have distant metastasis, 18 patients 
excluded as they did not undergo the planned treatment and two 
patients excluded for incomplete data, a total of 159 patients were 
included in the final study, 72 in node negative and 87 in node 
positive groups. The planned oncological treatments were surgery, 
radiotherapy or concurrent chemoradiotherapy, either single or 
multimodality. The baseline data for the patient’s disease status 
and oncological treatment were collected. The following variables 
were noted pre and post-treatment; Eastern Cooperative Oncology 
Group (ECOG) PS was assessed [15], nutritional status- weight, BMI 
(<18.5 underweight) [16], pretreatment percentage weight loss, SGA 
score [17], MUAC, haemoglobin, presence of bitot spots; systemic 
immunity using peripheral venous blood- Total Leukocyte Count 
(TLC), Differential Leukocyte Count (DLC) to calculate the NLR.

The primary tumour subsites included oral cavity, sinuses, oropharynx, 
hypopharynx and larynx. For disease status TNM staging “American 
Joint Committee on Cancer” edition 8 schema was used for each 
subsite at the time of diagnosis [18]. Weight was measured using 
“Salter machine (unit 9069 PK3R-2914, d=0.1kg)” in the standing 
position. The peripheral total and differential counts were measured 
using 10 mL of venous blood in Ethylene Diamine Tetraacetic Acid 
(EDTA) tube, LH 750 Coulter machine (Beckman Coulter) used 
volume conductivity and scatter method for obtaining the TLC and 
the absolute DLC in addition to Leishman’s-stained peripheral blood 
smear method. NLR was obtained by dividing absolute neutrophil 
and lymphocyte counts. To take care of biases, data collection was 
performed by trained investigator, using the same instruments. Data 
collection and analysis was planned for two patient groups based 
on presence or absence of lymph node metastasis (diagnosed with 
either cytology or biopsy) as systemic immunity may be affected to a 
greater degree in node positive patients:

N- No nodal disease at the time of diagnosis.

N+ Nodal metastasis at the time of diagnosis.

STATISTICAL ANALYSIS
Microsoft excel 2010 was used for the initial raw data entry. The data 
was organised into categories. Statistical analysis was performed 
using Statistical Package for the Social Sciences (SPSS) software 
version 22.0. The data was checked for normality using “one-sample 
Kolmogorov-Smirnov Test”. Parametric tests were used for normally 
distributed data, non parametric tests for non normally distributed 
data and Chi-square test to check for association in the categorical 
data. The level of significance was p<0.05. “paired-sample t-test” 
and “unpaired student t-test” were used to test for difference in 

Variables Number of patients n (%)

Gender
Male 142 (89.3)

Female 17 (10.7)

Age (years)
<50 49 (30.8)

≥50 110 (69.2)

Stage

cT1/2 57 (35.8)

cT3/4 97 (61) 

cTx 5 (3.2)

Primary subsite

Oral cavity 55 (34.6)

Larynx 37 (23.3)

Oropharynx 37 (23.3)

Hypopharynx 19 (11.9)

Other 11 (6.9)

PS
0-2 146 (92)

>2 13 (8)

Treatment
Single modality 55 (34.6)

Multiple modality 104 (65.4)

[Table/Fig-1]:	 The baseline parameters of patients (N=159).
PS: Performance status

Variables Mean±SD Median Range

Weight (kg) 57.75±11.8 56 30-97

BMI (kg/m2) 21.5822±4.2 21 12.84-37.02

Percentage weight loss within six months 6.26±8.1 4 0-36

Haemoglobin (gm/dL) 13.4213±1.8 13.41 7.0-18.0

MUAC (cm) 24.711±3.8 25 16-49

SGA score 40.11±10.3 39 26-65

[Table/Fig-2]:	 Nutritional parameters before starting treatment.
BMI: Body mass index; SGA: Subjective global assessment; SD: Standard deviation

Outcome data: The baseline nutritional parameters of the patients 
are detailed in: [Table/Fig-2]. The mean weight and BMI was 
57.75 kg  (±11.8 SD) and 21.58 (±4.2 SD) respectively; median 
% pretreatment  weight loss was 4% (range- 0 to 36%); mean 
haemoglobin  was 13.4 gm/dL (±1.8 SD); mean MUAC was 
24.7  cm (±3.8SD) and median SGA score was 39 (range- 26 
to 65). As depicted in [Table/Fig-3] weight less than 50 kg was 
found in 45  (28.3%) patients, ≥10% pretreatment weight loss 
in 35 (22%) patients, BMI <18.5 in 37 (23.3%) patients, MUAC 
<21 cm in 16  (10.1%) patients, SGA score ≥40 in 75 (47.2%) 
patients, bitot spots  in 19 (11.9%) patients and moderate to 
severe anaemia in 10  (6.3%) patients. Pretreatment, mean TLC 
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was 8550.8±2556  cumm SD, mean absolute neutrophil count 
5688.1±2331 cumm SD, mean percentage neutrophil 65.12%±11 
SD, mean absolute lymphocyte count 1973.8±890 µL SD, mean 
percentage lymphocyte 23.9%±9.3 SD, mean NLR was 3.83±4.42 
SD, median being NLR 3 (range 1.0-37.0).

Variables Number of patients n (%)

Weight (kg)
<50 45 (28.3)

≥50 114 (71.7)

% Pretreatment weight loss
<10% 124 (78)

≥10% 35 (22)

BMI (kg/m2)
<18.5 37 (23.3)

≥18.5 122 (76.7)

MUAC (cm)
<21 16 (10.1)

≥21 143 (89.9)

SGA score
<40 84 (52.8)

≥40 75 (47.2)

Bitot spots
Present 19 (11.9)

Absent 140 (88.1)

Anaemia
None/mild 149 (93.7)

Moderate/severe 10 (6.3)

[Table/Fig-3]:	 Nutritional parameters before starting treatment.
BMI: Body mass index; MUAC: Mid-upper arm circumference; SGA: Subjective global assessment

p-value=0.024}; significantly higher in patients with low MUAC as 
compared to normal MUAC {5.55 (3.58 IQR) v/s 2.44 (1.4 IQR), 
p-value=0.001}; significantly higher in patients with SGA score of 
60-71 as compared to score 30-39 {4.32 (2.24 IQR) v/s 2.21 (1.03 
IQR), p-value=0.022}. This association was not present in the node 
negative group. At completion of treatment, the median NLR was 
found to be significantly higher in patients with PS >2 as compared 
to PS 0-2 (6.339 (6.088IQR) v/s 4.674 (4.18IQR), p-value=0.004) 
in the overall group. Similar finding was noted in the node positive 
group, but it did not reach statistical significance (p-value=0.051).

Association between poor nutritional status and NLR groups (NLR 
≤3, >3 ≤6, >6) was tested using Pearson Chi-square test and the 
test of strength of association was ascertained by calculating RR 
using “Cochran’s and Mantel-Haenszel Statistic” at baseline [Table/
Fig-5]. The proportion of patients with NLR >6 was significantly 
higher with PS >2 v/s 0-1 (30.8% v/s 9%, p-value=0.046, 
RR=2.171), pretreatment weight loss ≥10% v/s <10% (14.3% v/s 
9.7%, p=0.057), Haemoglobin <13 gm/dL v/s ≥13 gm/dL (22.5% 
v/s 4.6%, p-value=0.003, R= -2.63) and SGA score ≥40 v/s <40 
(17.3% v/s 4.8%, p-value=0.014, R=2.806).

In node negative patients, this association was seen only for PS 
and haemoglobin, but not for any other variable [Table/Fig-6]. In 
node positive patients, this association was statistically significant 
for pretreatment weight loss, MUAC and SGA score. NLR >6 was 
found in 8.1% v/s 16% patients with <10% v/s ≥10% pretreatment 
weight loss, respectively (p-value=0.015, RR=2.478); 20% v/s 
5.3% patients with ≤21 cm v/s >21 cm MUAC (p-value=0.006, 
RR= -3.253); 2.7% v/s 16% patients with <40 v/s ≥40 SGA score 
(p-value=0.010, RR=2.935) [Table/Fig-7].

Correlation between nutritional parameters and NLR: Linear 
correlation was tested for nutritional parameters and NLR pre- and 
post-treatment using the “Pearson’s correlation” (R) test for normal 

Variables

N/L ratio

Node negative group Node positive group

At baseline At completion At baseline At completion

Median p-value Median p-value Median p-value Median p-value

PS
0-2 3

0.206*
4

0.072*
3

0.175*
5.003

0.051*
>2 7 5 3.5 6.52

Weight (kg)
<50 4

0.567**
4

0.094**
3

0.234**
6.53

0.811**
≥50 3 4.22 3 6

Weight loss in past 6 
months

<10% 3
0.748*

2.792
0.024*

≥10% 2 3.931

Weight loss during 
treatment

≥10% 5
0.093**

6.339
0.276**

<10% 3.978 5.416

BMI (kg/m2)
≥18.5 3

0.886**
4.22

0.871**
2.33

0.067**
5.67

0.284**
<18.5 4 5.34 4.2 7.191

MUAC (cm)

Normal 3

0.564**

4.228

0.124**

2.443

0.001**

6.268

0.146**Moderate malnutrition 2 5.447 3.21 4.06

Severe malnutrition NA NA 5.549 7.167

Haemoglobin (gm/dL)
Normal 2.891

0.695**
4.327

0.458**
2.911

0.275**
5.909

0.315**
Anaemia 3.889 5.6 3 6.5

Bitot spots present
No 3

0.750*
4.331

0.431*
2.8

0.208*
6.304

0.394*
Yes 2 6.105 3.5 4.503

SGA score

24-29 3

0.876**

NA

0.111**

2

0.022**

5.945

0.411**

30-39 2.891 3.709 2.205 6.418

40-49 3 5.21 3 5.238

50-59 3 4.798 3 7

60-71 NA 5 4.316 5

[Table/Fig-4]:	 Comparing median Neutrophil/Lymphocyte ratio (NLR) with nutritional parameters at baseline and at completion of treatment.
*Independent-Samples mann-whitney U Test, **Independent-Samples Kruskal-Wallis Test; N/L: Neutrophil to lymphocyte; PS: Performance status; BMI: Body mass index; MUAC: Mid upper arm circumference; 
SGA: Subjective global assessment

Nutritional parameters and NLR: Median NLR was compared 
in patients with poor versus good nutritional status using non 
parametric tests- Independent-Samples Mann-Whitney U Test and 
Independent-Samples Kruskal-Wallis Test [Table/Fig-4]. At baseline, 
in node positive group the median NLR was significantly higher in 
patients who had ≥10% pretreatment weight loss as compared to 
<10% pretreatment weight loss {3.93 (2.69 IQR) v/s 2.79 (1.1 IQR), 
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Variables (N=159)

N/L ratio value before starting the treatment

≤3 >3 and ≤6 >6 p-value* RR**

Performance Status (PS)
0-2 (N=146) 98 (67.1) 35 (24) 13 (9)

0.046 2.171
>2 (N=13) 6 (46.2) 3 (23) 4 (30.8)

Weight (kg)
≤50 (N=45) 24 (53.3) 14 (31.1) 7 (15.6)

0.123
>50 (N=114) 80 (70.2) 24 (21) 10 (8.8)

% Weight loss in last 6 months
<10 (N=124) 87 (70.2) 25 (20.1) 12 (9.7)

0.057
≥10 (N=35) 17 (48.6) 13 (37.1) 5 (14.3)

Body Mass Index (BMI) (kg/m2)
<18.5 (N=37) 19 (51.4) 12 (32.4) 6 (16.2)

0.119
≥18.5 (N=122) 85 (69.7) 26 (21.3) 11 (9)

Mid Upper Arm Circumference (MUAC) (cm)
≤21(N=16) 7 (43.8) 5 (31.2) 4 (25)

0.065
>21 (N=143) 97 (67.8) 33 (23.1) 13 (9.1)

Haemoglobin (gm/dL)
<13 (N=49) 28 (57.1) 10 (20.4) 11 (22.5)

0.003 -2.632
≥13 (N=110) 77 (70) 28 (25.5) 5 (4.6)

Bitot spots
No (N=140) 94 (67.2) 31 (22.1) 15 (10.7)

0.416
Yes (N=19) 10 (52.6) 7 (36.8) 2 (10.6)

Subjective Global Assessment score (SGA)
<40 (N=84) 62 (73.8) 18 (21.4) 4 (4.8)

0.014 2.806
≥40 (N=75) 42 (56) 20 (26.7) 13 (17.3)

[Table/Fig-5]:	 Association between nutrition and Neutrophil /Lymphocyte ratio values and Risk Ratio (RR) before starting the treatment in the overall group.
*Pearson Chi-square test; **Cochran’s and mantel-haenszel statistic; N/L: Neutrophil to lymphocyte; RR: Risk ratio

Variables (N=72)

N/L ratio value before starting the treatment

≤3 >3 and ≤6 >6 p-value* RR**

Performance Status (PS)
0-2 (N=69) 45 (65.2) 18 (26.1) 6 (8.7)

0.031 2.203
>2 (N=3) 1 (33.3) 0 2 (66.7)

Weight (kg)
≤50 (N=17) 8 (47.1) 7 (41.2) 2 (11.7)

0.202
>50 (N=55) 38 (69.1) 11 ( (20) 6 (10.9)

% Weight loss in last 6 months
<10 (N=62) 40 (64.5) 15 (24.2) 7 (11.3)

1.000
≥10 (N=10) 6 (60) 3 (30) 1 (10)

Body Mass Index (BMI) (kg/m2)
<18.5 (N=16) 8 (50) 5 (31.3) 3 (18.7)

0.364
≥18.5 (N=56) 38 (67.8) 13 (23.2) 5 (9)

Mid Upper Arm Circumference (MUAC) (cm)
≥21 (N=3) 3 (100) 0 0

0.688
<21 (N=69) 43 (62.3) 18 (26.1) 8 (11.6)

Haemoglobin (gm/dL)
<13 (N=19) 9 (47.4) 5 (26.3) 5 (26.3)

0.014 -2.569
≥13 (N=53) 38 (71.7) 13 (24.5) 2 (3.8)

Bitot spots
no (N=69) 44 (63.8) 18 (26.1) 7 (10.1)

0.322
yes (N=3) 2 (66.7) 0 1 (33.3)

Subjective Global Assessment (SGA) score
<40 (N=47) 31 (66) 13 (27.7) 3 (6.3)

0.205
≥40 (N=25) 15 (60) 5 (20) 5 (20)

[Table/Fig-6]:	 Association between nutrition and Neutrophil/Lymphocyte Ratio (NLR) values and Risk Ratio (RR) before starting the treatment in the node negative group.
*Pearson Chi-square test; **Cochran’s and mantel-haenszel statistic; N/L: Neutrophil to lymphocyte; RR: Risk ratio

Variables (N=87)

N/L ratio value before starting the treatment

≤3
>3 and 

≤6 >6
p-

value* RR**

Performance 
Status (PS)

0-2 (N=77) 53 (68.8) 17 (22.1) 7 (9.1)
0.436

>2 (N=10) 5 (50) 3 (30) 2 (20)

Weight (kg)
≤50 (N=28) 16 (57.1) 7 (25) 5 (17.9)

0.237
>50 (N=59) 42 (71.2) 13 (22.1) 4 (6.7)

% Weight 
loss in last 
six months

<10 (N=62) 47 (75.8) 10 (16.1) 5 (8.1)
0.015 2.478

≥10 (N=25) 11 (44) 10 (40) 4 (16)

Body Mass 
Index (kg/m2)

<18.5 (N=13) 4 (30.8) 5 (38.4) 4 (30.8)
0.313

≥18.5 (N=74) 54 (73) 15 (20.3) 5/74 (6.7)

Mid Upper Arm 
Circumference 
(MUAC) (cm)

≤21 (N=30) 19 (63.3) 5 (16.7) 6 (20)
0.006 -3.253

>21 (N=57) 39 (68.4) 15 (26.3) 3 (5.3)

Haemoglobin 
(gm/dL)

<13 (N=30) 19 (63.3) 5 (16.7) 6 (20)
0.088

≥13 (N=57) 39 (68.4) 15 (26.3) 3 (5.3)

data and “Spearman’s correlation” (Rho) test for non normal data. 
At baseline a mild, but statistically significant linear correlation 
was found for NLR and pretreatment percent weight loss (positive 
correlation, Rho=0.213, p-value=0.007), BMI (negative correlation, 
R=-0.372, p-value <0.001) and Haemoglobin (negative correlation, 
R=-0.240, p-value=0.002); a moderate correlation with weight 
(negative correlation, R=-0.448, p-value <0.001), MUAC (negative 
correlation, R=-0.437, p-value <0.001) and SGA score (positive 

Bitot spots
No (N=71) 50 (70.4) 13 (18.3) 8 (11.3)

0.092
Yes (N=16) 8 (50) 7 (43.8) 1 (6.2)

Subjective 
Global 
Assessment 
(SGA) score

<40 (N=37) 31 (83.8) 5 (13.5) 1 (2.7)

0.010 2.935
≥40 (N=50) 27 (54) 15 (30) 8 (16)

[Table/Fig-7]:	 Association between nutrition and Neutrophil/Lymphocyte Ratio (NLR) 
values and Risk Ratio (RR) before starting the treatment in the node positive group.
*Pearson Chi-square test; **Cochran’s and Mantel-Haenszel Statistic; N/L: Neutrophil to lymphocyte; 
RR: Risk ratio
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Variables

Neutrophil/Lymphocyte ratio at baseline at completion of treatment

Overall Node negative group Node positive group

R* p-value Rho** p-value R* p-value Rho** p-value R* p-value Rho** p-value

Performance Status (PS) NA 0.235 0.004 NA 0.203 0.10 NA 0.218 0.047

Weight (kg) -0.140 0.087 -0.095 0.245 -0.30 0.015 -0.313 0.010 0.089 0.42 0.073 0.510

Weight change (kg) 0.023 0.782 0.075 0.549 -0.037 0.74

Weight change (%) NA -0.028 0.731 NA -0.084 0.504 NA 0.015 0.892

Body Mass Index (BMI) (kg/m2) -0.123 0.134 -0.21 0.091 0.009 0.94

Mid Upper Arm Circumference (MUAC) (cm) -0.162 0.047 -0.31 0.010 -0.048 0.66

Haemoglobin (gm/dL) -0.166 0.042 -0.21 0.098 -0.104 0.35

Subjective Global Assessment (SGA) Score 0.194 0.017 0.31 0.013 0.052 0.64

[Table/Fig-9]:	 Correlation between nutrition parameters and Neutrophil/Lymphocyte Ratio (NLR) at completion of treatment.
*Pearson’s R; **Spearman Rho

correlation, R=0.593, p-value <0.001). Similar findings were noted 
in the Node positive patients but no correlation was found in the 
node negative patients [Table/Fig-8].

At completion of treatment, mild, but statistically significant 
correlation was found for MUAC (R=-0.162, p-value=0.047), 
Haemoglobin (R=-0.116, p-value=0.042) and SGA score (R=-0.194,  
p-value=0.017). Correlation was absent in the node positive group 
at completion of treatment, but in the node negative group mild, but 
statistically significant correlation was noted with weight (R=-0.30, 
p-value=0.015), MUAC (R=-0.314, p-value=0.010) and SGA score 
(R=-0.31, p-value=0.013) [Table/Fig-9].

DISCUSSION
The prevalence of malnutrition has been reported to be between 
35-60% in patients with HNSCC at diagnosis this was similar to the 
finding in the present study (47.2%) [18]. The HNSCC patients face 
nutrition related challenges at various stages of disease- before, 
during and after the completion of treatment [19]. Malnutrition 
or even unintentional loss of weight were linked to poor disease 
outcome, rise in treatment related morbidity, poor survival and 
Quality of Life (QoL) parameters [17]. In patients with poor nutritional 
status, significant immunosuppression has been noted along with 
unhindered growth of the tumour [20].

In the present study, mean pretreatment NLR was 3.83 (±4.42 
SD, range 1.0-37.0), a recent publication in 2020 evaluated role 
of NLR in 153 patients with p16 negative HNSCC with unknown 
primary and found the mean NLR to be 3.9 (range 1.4-8.3) 
[14]. They found cachexia in 6.54% patients and assessed the 
association between that and NLR. The proportion of patients with 
cachexia was significantly higher in with rising NLR (1.9%, 4.5% 
and 18.2% patients with cachexia for NLR of 1.4-3.7, 3.7-6 and 
≥6, respectively, p-value=0.008). In the present study, association 
between poor nutrition and NLR was tested by comparing median 
NLR value, proportion of malnourished patients with rising NLR 
(groups- ≤3, >3 and ≤6, >6) and finally calculation of parametric 
or non parametric correlation coefficient pretreatment as well as 
at completion of the treatment. In the present study, it was found 

Variables

Neutrophil/Lymphocyteratio at baseline before starting treatment

Overall Node negative group Node positive group

R* p-value Rho** p-value R* p-value Rho** p-value R* p-value Rho** p-value

Performance status (PS) NA 0.201 0.011 NA 0.094 0.43 NA 0.256 0.017

Weight (kg) -0.448 <0.001 -0.067 0.58 -0.224 0.037

% Weight loss in last 6 months NA 0.213 0.007 NA 0.146 0.22 NA 0.311 0.003

Body Mass Index (BMI) (kg/m2) -0.372 <0.001 -0.116 0.33 -0.233 0.038

Mid Upper Arm Circumference (MUAC) (cm) -0.437 <0.001 -0.056 0.64 -0.196 0.069

Haemoglobin (gm/dL) -0.240 0.002 -0.170 0.15 -0.168 0.120

Subjective Global Assessment (SGA) Score 0.593 <0.001 0.04 0.74 0.256 0.017

[Table/Fig-8]:	 Correlation between nutrition parameters and Neutrophil/Lymphocyte Ratio (NLR) before starting treatment.
*Pearson’s R; **Spearman Rho

that there was no difference in median NLR in patients with worse 
PS, low weight or low BMI. The results demonstrated a significant 
association between poor nutrition and raised NLR, but only in the 
lymph node positive patients with HNSCC.

The HNSCC patients with lymph node metastasis may experience 
higher degree of immunesuppression as compared to node negative 
patients. Some studies have evaluated at the systemic immunity 
changes in HNSCC patients with lymph node metastasis. It has 
been postulated that the immune response against the tumour is 
mainly mounted at the nodal level. A study published in 2009 found 
that there was immune-modulation at the level of nodal metastasis 

and HNSCC patients with lymph node metastasis with associated 
clinically important effects on the systemic immunity [21]. To take 
care of this bias, data collection and analysis for association and 
correlation between nutritional status and systemic immunity was 
planned in two separate groups- Node negative (N-) and Node 
positive (N+).

A recent study published in 2021 aimed to find association between 
and cut-off point for NLR to predict poor nutritional status in 119 
cancer patients [22]. The result of the present study was- NLR ≥5 
had higher proportion of patients with poor nutrition as compared 
to NLR <5 (73.6% v/s 37.9%, p-value=0.001). Other studies have 
also shown that NLR value was predictive of the nutritional status of 
a patient [23-25]. A study on 87 abdominal cancer patients found 
that raised NLR was associated with nutritional parameters- ≥10% 
weight loss in past six months (p-value=0.002) and raised SGA score 
(p-value=0.009) [26]. NLR was studied in patients with hepatocellular 
carcinoma and raised NLR was found to be associated significantly 
with poor nutrition [27]. In another study on patients with gastric 
cancer, inflammatory markers Platelet/Lymphocyte Ratio (PLR) and 
NLR were found to be significantly linked to nutritional status and 
even cancer stage [28]. Izuegbuna OO et al., noted that in breast 
cancer patients these markers (NLR and PLR) were associated with 
PS, similar to the finding in the present study [29].

Cancer causes in certain immune related metabolic alteration that 
result in an increase in response of systemic inflammation  and 
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raised energy expenditure. Due to these metabolic and inflammatory 
changes the patients may have nutritional risk and resulting 
malnutrition [30-32]. Inflammation cannot be separated from the 
pathogenesis of poor nutrition, so much so that the European 
Society for Clinical Nutrition and Metabolism (ESPEN) has made 
recommendation to classify disease-related malnutrition into with 
or without inflammation [33]. Inflammation as already noted has 
multiple metabolic effects. Cytokines {Ilnterleukin-6 (IL-6 and Tumour 
Necrosis Factor (TNF-α)} are associated with effects like insulin 
resistance, reduced appetite and inhibition of entry of nutrients into 
the cells [34,35].

Various methods may be utilised to evaluate the nutritional status 
of a patient being treated for HNSCC. Anthropometric methods 
used in the present study like weight, BMI, MUAC have been used 
extensively by various studies, but their use in isolation has some 
limitations. They fail to reflect acute and sudden changes in the 
nutritional status [36]. History of significant weight loss (either ≥5% 
or ≥10%) along with low BMI has been traditionally used to classify 
cancer patients as having poor nutrition. Due to the recent obesity 
epidemic worldwide along with the fresh concept of significant 
changes in metabolism even before poor nutrition is reflected as 
change of weight puts a question mark of the approach based 
on weight-based parameters alone. Regardless of normal weight, 
presence history of recent anorexia or changes in appetite or 
changes in oral intake has been now accepted as markers indicating 
an increased risk for malnutrition. Thus, SGA scale utilising weight, 
change in weight, history of changes in oral intake along with 
physical examination is a dynamic tool which can be utilised for 
determining the nutritional status of a patients over a period of time. 
Various studies have used SGA as a nutritional screening tool in 
cancer patients [37-41]. NLR has been shown to have acceptable 
reliability as well as accuracy to predict systemic inflammation [42]. 
In addition to being a marker of systemic inflammation, NLR has 
been linked to prognostication of solid tumours [43] and HNSCC 
as well (Takenaka Y et al., 2018, Cho H et al., 2009, Zahorec R, 
2001) [42,44,45].

Limitation(s)
The limitation of the present study was small sample number 
of subjects in the node negative group, to achieve statistical 
significance and to detect mild to moderate correlation coefficient a 
larger sample size needs to be planned.

CONCLUSION(S)
A poor nutritional status was found to be significantly associated 
with raised NLR in patients with HNSCC in the node positive group 
with mild to moderate correlation between the two parameters, but 
this association or correlation was not found in the node negative 
patients. The findings from the present study could be generalised 
to patients being diagnosed with HNSCC with good external validity 
as well.

Author contributions: AA and SS helped in conception and design 
of the study, provision of study materials or patients, collection and 
assembly of data, data analysis and interpretation and manuscript 
writing. SS helped in administrative support. Both the authors gave 
final approval of manuscript.

Acknowledgement
The authors would like to acknowledge the contribution of the 
Cancer Research Institute, Himalayan Institute of Medical Sciences 
(HIMS), Swami Rama Himalayan University, Dehradun team and 
the patients for consenting to enroll in the study.

REFERENCES
	 Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin DM, Piñeros M, et [1]

al. Estimating the global cancer incidence and mortality in 2018: GLOBOCAN 
sources and methods. Int J Cancer. 2019;144:1941-53. Doi: 10.1002/ijc.31937.

	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A, et al. Global [2]
cancer statistics 2018: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68:394-424. 
Doi: 10.3322/caac.21492.

	 Sung H, Ferlay J, Siegel RL, Laversanne M, SoerjomataramI, Jemal A, et al. [3]
Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-
49. Doi: 10.3322/caac.21660.

	 Arora A. Nutrition and immunity in head and neck squamous cell cancer. Open [4]
Access J Oncol. 2020;3(1):180018.

	 Gastman BR, Atarashi Y, Reichert TE, Saito T, Balkir L, Rabinowich H, et al. Fas [5]
ligand is expressed on human squamous cell carcinomas of the head and neck, 
and it promotes apoptosis of T lymphocytes. Can Res. 1999;59(20):5356-64. 
PMID: 10537320.

	 Kassouf N, Thornhill MH. Oral cancer cell lines can use multiple ligands, including [6]
Fas-L, TRAIL and TNF-α, to induce apoptosis in Jurkat T cells: Possible 
mechanisms for immune escape by head and neck cancers. Oral Oncology. 
2008;44(7):672-82. Doi: 10.1016/j.oraloncology.2007.08.013.

	 Sparano A, Lathers DMR, Achille N, Petruzzelli GJ, Young MRI. Modulation of [7]
Th1 and Th2 cytokine profiles and their association with advanced head and 
neck squamous cell carcinoma. Otolaryngology-Head and Neck Surgery. 
2004;131(5):573-76. Doi: 10.1016/j.otohns.2004.03.016.

	 Friedlander AH, Tajima T, Kawakami KT, Wang MB, Tomlinson J. The relationship [8]
between measures of nutritional status and masticatory function inuntreated 
patients with head and neck cancer. J Oral Maxillofac Surg. 2008;66:85. 
Doi: 10.1016/j.joms.2007.08.023.

	 Bhattacharjee A, Bahar I, Saikia A. Nutritional assessment of patients with head [9]
and neck cancer in north-east India and dietary intervention. Indian J Palliat 
Care. 2015;21(3):289-95. Doi: 10.4103/0973-1075.164889. PMID: 26600696; 
PMCID: PMC4617035.

	 Roxburgh CS, McMillan DC. Cancer and systemic inflammation: Treat the tumour [10]
and treat the host. Br J Cancer. 2014;110(6):1409e12. Doi: 10.1038/bjc.2014.90.

	 Laird BJ, Fallon M, Hjermstad MJ, Tuck S, Kaasa S, Klepstad P, et al. Quality of [11]
life in patients with advanced cancer: Differential association with performance 
status and systemic inflammatory response. J Clin Oncol. 2016;34(23):2769-75. 
Doi: 10.1200/JCO.2015.65.7742.

	 Laird BJ, Kaasa S, McMillan DC, Fallon MT, Hjermstad MJ, Fayers P, et al. Prognostic [12]
factors in patients with advanced cancer: A comparison of clinicopathological 
factors  and the development of an inflammation-based prognostic system. 
Clin Cancer Res. 2013;19(19):5456-64. Doi: 10.1158/1078-0432.CCR-13-1066.

	 McMillan DC. The systemic inflammation-based glasgow prognostic  score: [13]
A decade of experience in patients with cancer. Cancer Treat Rev. 
2013;39(5):534e40. Doi: 10.1016/j.ctrv.2012.08.003.

	 Xu C, Yuan J, Du W, Wu J, Fang Q, Zhang X, et al. Significance of the neutrophil-to-[14]
lymphocyte ratio in p16-negative squamous cell carcinoma of unknown primary 
in head and neck. Front Oncol. 2020;10:39. Doi: 10.3389/fonc.2020.00.

	 Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, McFadden ET, et al. [15]
Toxicity and response criteria of the Eastern Cooperative Oncology Group. Am J 
Clin Oncol. 1982;5(6):649-55. PMID: 7165009.

	 Aziz N, Kallur SD, Nirmalan PK. Implications of the revised consensus body [16]
mass indices for asian indians on clinical obstetric practice. J Clin Diagn Res. 
2014;8(5):OC01-03. Doi: 10.7860/JCDR/2014/8062.4212. Epub 2014 May 15. 
PMID: 24995216; PMCID: PMC4080037.

	 Prasad N, Sinha A. (2019). Subjective Global Assessment (SGA) of Malnutrition. [17]
In: Preedy V, Patel V. (eds) Handbook of Famine, Starvation, and Nutrient 
Deprivation. Springer, Cham. https://Doi.org/10.1007/978-3-319-55387-0_116.

	 Zanoni DK, Patel SG, Shah JP. Changes in the 8[18] th Edition of the American Joint 
Committee on Cancer (AJCC) Staging of Head and Neck Cancer: Rationale and 
Implications. Curr Oncol Rep. 2019;21(6):52. Doi: 10.1007/s11912-019-0799-x. 
PMID: 30997577; PMCID: PMC6528815.

	 Ahmad A, Mohammed N, Eric RC, Young LS, Burke PA, Daley BJ. Nutritional [19]
considerations for head and neck cancer patients: A review of the literature. 
Pathology. 2013;71(11):1853-60.

	 Ackerman D, Laszlo M, Provisor A, Yu A. Nutrition management for the head and [20]
neck cancer patient. Cancer Treat Res. 2018;174:187-208. Doi: 10.1007/978-
3-319-65421-8_11.

	 Pretscher D, Distel LV, Grabenbauer GG, Wittlinger M, Buettner M, Niedobitek G. [21]
Distribution of immune cells in head and neck cancer: CD8+ T-cells and CD20+ 
B-cells in metastatic lymph nodes are associated with favourable outcome in 
patients with oro- and hypopharyngeal carcinoma BMC Cancer. 2009;9:292. 
Doi: 10.1186/1471-2407-9-292.

	 Siqueira JM, Soares JDP, Borges TC, Gomes TLN, Pimentel GD. High neutrophil [22]
to lymphocytes ratio is associated with nutritional risk in hospitalised, unselected 
cancer patients: A cross-sectional study. Sci Rep. 2021;11:17120. Doi: 10.1038/
s41598-021-96586-z.

	 Dou L, Wang X, Cao Y, Hu A, Li L. Relationship between postoperative [23]
recovery and nutrition risk screened by NRS 2002 and nutrition support 
status  in patients with gastrointestinal cancer. Nutr Cancer. 2020;72(1):33-40. 
Doi: 10.1080/01635581.2019.1612927.

	 Borges TC, Gomes TL, Pichard C, Laviano A, Pimentel GD. High neutrophil to [24]
lymphocytes ratio is associated with sarcopenia risk in hospitalized cancer patients. 
Clin Nutr. 2020;S0261-5614(20):30221-31. Doi: 10.1016/j.clnu.2020.05.005.

	 Shigeto K, Kawaguchi T, Koya S, Hirotak, Tanaka T, Nagasu S, et al. Profiles [25]
combining muscle atrophy and neutrophil-to-lymphocyte ratio are associated 
with prognosis of patients with stage iv gastric cancer. Nutrients. 2020;12(6):01-
14. Doi: 10.3390/nu12061884.



Anshika Arora and Sunil Saini, Correlation between Nutrition and NLR in Head and Neck Cancer	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2023 Jul, Vol-17(7): XC06-XC121212

	 Leal LP, Mognhol MS, Carvalho LR, Echebarrie AD, Silva NMF, Petarli GB, et al. [26]
Neutrophil-to-lymphocyte ratio and nutritional status in patients with cancer in 
hospital admission. Int J Can Res. 2019;15:09-16. Doi: 10.3923/ijcr.2019.9.16.

	 Xu Y, Yuan X, Zhang X, Hu W, Wang Z, Yao L, et al. Prognostic value of [27]
inflammatory and nutritional markers for hepatocellular carcinoma. Medicine 
(Baltimore). 2021;100(25):e26506. Doi: 10.1097/MD.0000000000026506.

	 Lin J, Zhang W, Huang Y, Chen W, Wu R, Chen X, et al. Sarcopenia is associated [28]
with the neutrophil/lymphocyte and platelet/lymphocyte ratios in operable 
gastric cancer patients: A prospective study. Can Manage Res. 2018;10:4935-
44. Doi: 10.2147/CMAR.S175421.

	 Izuegbuna OO, Olawumi HO, Olatoke SA, Agodirin OS. Haemogram pattern [29]
and  Khorana score of breast cancer patients in a tertiary Centre in Nigeria. 
Tanzania Med J. 2020;31(4):110-31. Doi: 10.4314/tmj.v31i4.414.g258.

	 Gomes TLN, Soares JDP, Borges TC, Pichard C, Pimentel GD. Phase angle is [30]
not associated with fatigue in cancer patients: The hydration impact. Eur J Clin 
Nutr. 2020;74(9):1369-73. Doi: 10.1038/s41430-020-0597-4.

	 Soares JDP, Howell SL, Teixeira FJ, Pimentel GD. Dietary Amino acids and [31]
immunonutrition supplementation in cancer-induced skeletal muscle mass 
depletion: A mini-review. Curr Pharm Des. 2020;26(9):970-78. Doi: 10.2174/13
81612826666200218100420.

	 Argilés JM, Busquets S, Felipe A, López-Soriano FJ. Molecular mechanisms [32]
involved in muscle wasting in cancer and ageing: Cachexia versus sarcopenia. 
Int J Biochem. Cell Biol. 2005;37:1084-104. Doi: 10.1016/j.biocel.2004.10.003.

	 Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff SC, et al. [33]
ESPEN guidelines on definitions and terminology of clinical nutrition. Clin Nutr. 
2017;36(1):49-64. Doi: 10.1016/j.clnu.2016.09.004.

	 Morley JE, Thomas DR, Wilson MMG. Cachexia: Pathophysiology and clinical [34]
relevance. Am J Clin Nutr. 2006;83(4):735-43. Doi: 10.1093/ajcn/83.4.735.

	 Engineer DR, Garcia JM. Leptin in anorexia and cachexia syndrome. Int J [35]
Peptide. 2012;2012:287457. Doi: 10.1155/2012/287457.

	 Carney DE, Meguid MM. Current concepts in nutritional assessment. Arch Surg. [36]
2002;137:42. Doi: 10.1001/archsurg.137.1.42.

	 Shirodkar M, Mohandas KM. Subjective global assessment: A simple and [37]
reliable screening tool for malnutrition among Indians. Indian J Gastroenterol. 
2005;24(6):246-50. PMID:16424621.

	 Ottery FD. Definition of standardized nutritional assessment and interventional [38]
pathways in oncology. Nutrition. 1996;12(Suppl 1):S15-S19. Doi: 10.1016/0899-
9007(96)90011-8.

	 Isenring I, Bauer J, Capra S. The scored Patient-Generated Subjective Global [39]
Assessment (PG-SGA) and its association with quality of life in ambulatory 
patients receiving radiotherapy. Eur J Clin Nutr. 2003;57(2):305-09. Doi: 10.1038/
sj.ejcn.1601552.

	 Bahl A, Elangovan A, Kaur S, Verman R, Oinam AS, Ghoshal S, et al. Pre-treatment [40]
nutritional status and radiotherapy outcome in patients with locally advanced 
head and neck cancers. Gulf J Oncol. 2017;1:61-63. PMID: 29019332.

	 Correira Pereira MA, Santos CA, Jorge Fonseca J. Scored patient-generated [41]
subjective global assessment, albumin and transferrin for nutritional assessment 
of gastrostomy fed head or neck cancer patients. Nutricion Hospitalaria. 
2014;29(2):420-26. Doi: 10.3305/nh.2014.29.2.7066.

	 Zahorec R. Ratio of neutrophil to lymphocyte counts-rapid and simple parameter [42]
of systemic inflammation and stress in critically ill. Bratisl Lek Listy. 2001;102:05-
14. PMID: 11723675.

	 Kim S, Miller BJ, Stefanek ME, Miller AH. Inflammation-induced activation of [43]
the indoleamine 2,3-dioxygenase pathway: Relevance to cancer-related fatigue. 
Cancer. 2015;121(13):2129-36. Doi: 10.1002/cncr.29302.

	 Takenaka Y, Oya R, Kitamiura T, Ashida N, Shimizu K, Takemura K, et al. [44]
Prognostic role of neutrophil-to-lymphocyte ratio in head and neck cancer: 
A meta-analysis. Head Neck. 2018;40(3):647-55. Doi: 10.1002/hed.24986.

	 Cho H, Hur HW, Kim SW, Kim SH, Kim JH, Kim YT, et al. Pre-treatment neutrophil [45]
to lymphocyte ratio is elevated in epithelial ovarian cancer and predicts survival 
after treatment. Cancer Immunol Immunother. 2009;58:15-23. Doi: 10.1007/
s00262-008-0516-3.

PARTICULARS OF CONTRIBUTORS:
1.	 Associate Professor, Department of Surgical Oncology, Cancer Research Institute, Himalayan Institute of Medical Sciences, Swami Rama Himalayan University, Dehradun, 

Uttarakhand, India.
2.	 Professor, Department of Surgical Oncology, Cancer Research Institute, Himalayan Institute of Medical Sciences, Swami Rama Himalayan University, Dehradun, 

Uttarakhand, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Jul 04, 2022
•  Manual Googling: Dec 15, 2023
•  iThenticate Software: Jan 18, 2023 (3%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Anshika Arora,
Cancer Research Institute, Swami Rama Himalayan University Campus,  
Dehradun-248140, Uttarakhand, India.
E-mail: anshika00mittal@gmail.com

Date of Submission: Jul 02, 2022
Date of Peer Review: Aug 25, 2022 
Date of Acceptance: Feb 09, 2023

Date of Publishing: Jul 01, 2023

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

Emendations: 7

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

