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Abstract

Cachexia is a multifactorial syndrome related to unintentional weight loss
and to loss of muscle and fat mass. In head and neck cancer (HNC) its inci-
dence is important and not only related to a deficient intake of food due to
the impact of the disease in the vital functions. A complex disturbance in the
normal metabolism of the patient promotes a persistent inflammatory state
and a shifting in the metabolism balance toward a catabolic predominance
affecting primarily the skeletal muscle. This leads to severe impairment of the
functional, emotional and social status and quality of life of the patients that
will compromise response to treatment and the disease prognosis. Under-
standing this deleterious syndrome and mainly identifying it in early stages of
the disease is of a major importance in achieving better outcomes to head and
neck cancer patients. This study pretends to identify clinical aspects related to
cachexia in HNC in a clinical perspective for application on the routine clini-
cal practice. In our study, 30 HNC patients were enrolled and evaluated in
terms of nutritional values (actual and loss of weight in the past 6 months,
body mass index (BMI), nutritional risk index (NRI), malnutrition universal
screening tool), serum biochemical markers (albumin, total proteins, choles-
terol, triglycerides, urea, C-reactive protein (CRP), interleukin-6 (IL-6), tu-
mour necrosis factor-a (TNF-a) and myostatin) and health related quality of
life (HRQoL) evaluation (using European Organisation for the Research and
Treatment of Cancer (EORTC) quality of life questionnaires (QLQ): EORTC
QLQ-C30 and EORTC QLQ-HN43). A minimum follow-up of 48 months
was considered for all patients. Our results showed that NRI is a good and
sensitive index to identify cachexia. This index uses two parameters, one con-
stitutional (loss of weight) and one biochemical (level of serum albumin).
According to this criterion, 16 patients were assigned to the No-cachexia
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group and 14 patients to the Cachexia group. Significant differences in the
constitutional and nutritional values between the two groups were found: the
median weight loss was 4.44 kg in the No-cachexia group and 11.29 kg in the
Cachexia group, while the BMI was 21.88 and 18.33, respectively. In terms of
biochemical markers, significant low values of albumin and cholesterol in the
Cachexia group were encountered when compared to the No-cachexia group.
Regarding the inflammatory and cachexia biomarkers studied, the results
show that patients in the Cachexia group had significantly higher levels of
CRP and of the proinflammatory cytokines IL-6 and TNF-a and presented
significantly raised levels of the myostatin. In terms of HRQoL evaluation, the
scores of the EORTC QLQ-C30 revealed that all the scales and the Summary
Score showed lower scores in the Cachexia group, indicating worst quality of
life evaluation. The items scores were globally higher in the Cachexia group
indicating more important problems related to those items in the Cachexia
group. The difference encountered between the groups was significant (p <
0.001) in all considered scales but two: Dyspnoea and Constipation. Consid-
ering the EORTC QLQ-HN43 all the scales and in all single items but one
(Wound Healing) the scores were higher in the Cachexia group, indicating a
worst degree of problems affecting these group of patients. The difference
found between the groups was significant (p < 0.001) in all scales and items
but six: Dry Mouth and Sticky Saliva, Skin problems, Problems with Teeth,
Trismus, Social Contact and Wound Healing. There were no significant dif-
ferences in the clinical presentation of the disease between the two groups.
The median survival was of 13.5 months in the Cachexia group, significantly
lower when compared to the No-cachexia group (p < 0.0001), confirming the
major impact of cachexia in survival and clinical outcomes in HNC patients.
These results of our study show that HRQoL evaluation and serum bio-
chemical markers are sensitive and important tools in identifying and
screening cachexia in HNC patients. The methodology followed in this study
correlating HRQoL with biochemical markers supports the development of
clinical protocols in HNC that include cachexia evaluation. Hopefully this
new approach can help to improve prognosis of the disease.
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1. Introduction

Head and neck cancer (HNC) treatment has evolved through the times, particu-
larly in the last decades with the introduction of the so-called organ preservation
treatments either with the use of new drugs or the development of more conserva-
tive surgeries using laser or robotics. Nevertheless, besides all this progress,
overall survival didn’t change much, particularly for larynx cancer and recurrent

or metastatic disease [1] [2] [3].

On the other hand, the impact of HNC on the global status of the patients is
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important, contributing to a progressive worsening of the physical, emotional
and social conditions with a major impact on their quality of life. Understanding
these factors can help us to improve global status of these patients and eventually
get a better prognosis for their disease. One of these conditions that impacts the
prognosis and quality of life of HNC patients is cachexia [4] [5].

Cachexia is a multifactorial syndrome related with loss of skeletal muscle and
fat mass. It’s not only, but mostly related with cancer. In HNC its incidence is
important and more than 50% of patients with advanced HNC have important
weight loss and cachexia [6].

HNC patients with cachexia present with important unintentional weight loss,
asthenia, anorexia, anaemia, fatigue, sarcopenia which led to significant decrease
in global functional status.

The establishment of this syndrome considerably affects prognosis of the dis-
ease and has a negative impact on the response to treatment, increasing toxicities
and complications. This implies a poor overall survival in these patients:
cachexia is the cause of death in 20% of all-cancer patients [6].

The metabolic changes associated with HNC patients are due not only to the
limitations imposed by the disease or treatments that limit the adequate intake
of nutrients, but the disease itself induces changes at the cellular and molecular
level that originate these very metabolic changes leading to a state of cachexia.
This multi-factorial paraneoplastic syndrome leads to progressive weight loss
and to a permanent inflammatory response.

Weight loss is often observed when the first signs of disease appear and when
it reaches 30% it is generally fatal [6].

The inflammatory response is related to an accentuated catabolism that is
mediated by factors released by the tumor and the host. These mediators seem to
induce an imbalance between protein synthesis and degradation, leading to pro-
tein depletion and, consequently, loss of muscle mass, the degree of which is in-
versely correlated with the patients' lifespan. In the inflammatory response sev-
eral biomarkers are implicated: C-reactive protein (CRP), albumin, proteins, in-
terleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), myostatin and others [7]
(8] [9].

Thus, cachexia seems to result from a natural evolution of the oncological
disease, regardless of the quantity or quality of food intake.

The cachexia syndrome related to HNC patients is an important factor in
these patients and conditioning the prognosis of the disease. HNC patients with
cachexia will have worst functional status with impact on their quality of life [5]
[6] [7]. Also, these patients will have worst responses to treatment, with lower
rates of adhesion to treatment and higher rates of toxicities and complications.

Early identification of cachexia in HNC patients will promote an early inter-
vention in these patients to start a clinical strategy to improve patient status and
prevent refractory cachexia that can lead to a better response and adhesion to

treatment and reduce rates of toxicities and complications, improving outcomes
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and quality of life.

Quality of life evaluation, body weight and cachexia biomarkers screening can
be important tools to the early identifications of patients in risk of cachexia re-
garding to HNC.

In the literature all these parameters are already studied and their importance
in the clinical setting is well proved. Nevertheless, we didn’t find any study that
has evaluated all these parameters and its inter-relations in the clinical practice
in HNC and we found in recent reviews references to promote these studies in
cachexia research [10] [11] [12] [13]. To understand the relations between all
these factors and understand their close relation to cachexia in a clinical applica-

tion perspective was the main purpose of this prospective study.

2. Material and Methods

Patients with head and neck squamous cell carcinoma between 2016 and 2017
were evaluated in its first presentation at Department of Otorhinolaryngology of
Instituto Portugués de Oncologia do Porto Francisco Gentil (IPOPFG).

The eligibility criteria included patients: 1) no obese (body mass index—BMI
< 30) and no diabetic; 2) no prior history of cancer nor submitted to prior cancer
treatment.

Body weight, lost of weight in the last 6 months, BMI and Malnutrition Uni-
versal Screening Tool (MUST) score were recorded. Serum levels of biochemical
markers were determined after blood sample: albumin, total proteins, choles-
terol, triglycerides, urea, C-reactive protein, interleukin-6, tumour necrosis fac-
tor-a and myostatin.

The blood samples were collected and treated in the same manner of other
routine blood tests done in our Institution.

Health Related Quality of life (HRQoL) evaluation was done using European
Organisation for the Research and Treatment of Cancer (EORTC) Quality of
Life Questionnaires (QLQ): EORTC QLQ-C30 and EORTC QLQ-HN43. These
questionnaires are translated and validated for Portuguese and were answered by
the patients with the assistance of clinical staff when needed. The Department of
Otorhinolaryngology of IPOPFG has implemented since more than a decade
routine evaluation of HRQoL for all patients treated.

This methodology was chosen to ensure that all the evaluation and collecting
data was taken as it would be on the usual daily clinical routine of the Depart-
ment and could be reproducible in different clinical Institutions.

This study was approved by the Ethical Committee and all patients signed a
consent form.

Thirty males were enrolled with a minimum follow-up of 48 months, and they
were assigned into two groups—Cachexia and No-cachexia—according to the
Nutritional Index Score.

Values are presented as mean * standard deviation for each group. The statis-

tical significance of the differences between groups was determined using the
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unpaired student t-test.
The level of significance was set at 5% (p-value < 0.05). These statistical

analyses were performed with the GraphPad Prism® software.

3. Results

Thirty patients with HNC were included in this study. All patients were male,
with an average age of 55 years (range 43 to 77 years).

After a preliminary analysis of the experimental data from biochemical mark-
ers and body weight loss and BMI, patients were redistributed based on the nu-
trition risk index (NRI) [14] [15].

Nutritional risk was assessed through the application of the NRI tool devel-
oped by the Veteran Affair Total Parenteral Cooperative Study Group [16]. This
is a tool with high sensitivity and specificity [17] [18]. The NRI is determined
using the values of serum albumin, and of the actual and usual percentage

weight, based on the following equation:

NRI = 1.519 x Alb serum (g/dl) + 0.417 x ((actual weight/usual weight) x 100))

The following criteria were used for the analysis of results: above 100 indicate
satisfactory nutritional status; between 97.5 and 100, mild risk of malnutrition;
from 83.5 to 97.5, moderate risk; and below 83.5, severe risk.

Patients with NRI equivalent to a satisfactory nutritional status or mild risk
were considered without cachexia and thus included in the No-cachexia group.
Patients with moderate or severe risk were considered with cachexia and in-
cluded in the Cachexia group.

According to this criteria, 16 patients were assigned to the No-cachexia group
and 14 patients to the Cachexia group.

Albumin serum levels were significantly lower (Table 3) as were significantly
higher the percentage of body weight loss (Table 1) in the Cachexia group. This
difference was already expected since these values were used for the determina-
tion of NRI (criteria to define the two groups). Regarding BMI, this was lower in
patients in the Cachexia group (p < 0.01). Patients from No-cachexia group pre-
sented an average BMI of 22, which is an indicator of healthy weight [19].

Patients were screened also using the MUST score and we observe that in the
No-cachexia group most of the subjects presented with a MUST score of 0. On
the other hand, in the Cachexia group 25% of patients were identified at high
risk of malnutrition, presented a MUST score of 4 (Table 1).

No significant age differences were noticed between groups (54.9 £ 7.3 on
Cachexia group and 58.3 + 9.3 on No-cachexia group). There were also no sig-
nificant differences between the clinical presentation of the tumours between the
two groups. In Cachexia group all patients presented with TNM stage IV tu-
mours and most of them in the pharynx: 5 patients in the oropharynx, 1 in the
nasopharynx, 7 in the hypopharynx and 1 in the oral cavity; in No-cachexia
group most of the patients presented locoregionally advanced tumours (12 pa-
tients with TNM stage IV and 3 patients with TNM stage III) and only 1 pre-
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sented with a TNM stage I tumour and also most of these tumours were located
in pharynx: 3 in the oropharynx, 1 in the nasopharynx, 4 in the hypopharynx, 5
in the larynx and 3 in the oral cavity (Table 2).

A minimum follow-up of 48 months was considered to all patients and overall
survival was recorded. A median survival of 13.5 months in the Cachexia group
was significantly lower when compared to the No-cachexia group (p < 0.0001)

and survival comparison between the groups is shown by the Kaplan-Meir

Table 1. Characterization of patients relative to NRI, age, body weight loss, BMI and
MUST score.

Groups
Cachexia No-cachexia
NRI 86.90 £ 7.31+** 104.60 + 3.12
Age (years) 549+73 583+93
Body weight loss (Kg) 11.29 + 6.08** 4.44 £ 3.87
BMI (Kg/m?) 18.33 £ 2.96** 21.88 +3.53
MUST (n)
0 1 9
1 3 1
2 5 4
3 1 2
4 4 0
TOTAL 14 16

Values are expressed as mean * standard deviation. **p < 0.01; ****p < 0.0001.

Table 2. Characterization of patients relative to location and TNM stage of the disease.

Groups
Location (n)
Cachexia No-cachexia
Oral cavity 1 3
Nasopharynx 1 1
Oropharynx 5 3
Hypopharynx 7 4
Larynx 0 5
TOTAL 14 16
TNM Stage (n)
I 0 1
I 0 0
111 0 3
v 14 12
TOTAL 14 16
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graphic (Figure 1).

Concerning biochemical parameters assessed in serum samples, albumin lev-
els were significantly lower in the Cachexia group (p < 0.0001), already expected
since these values were used in NRI calculation and, consequently, in patients’
assessment to each group. A significant decrease in cholesterol levels (p < 0.001)
was observed in the Cachexia group (Table 3).

For the remaining biochemical parameters assessed (glucose, urea, total pro-
teins and triglycerides), no differences were observed between groups (Table 3).

Regarding to the inflammatory and cachexia biomarkers studied, the results
show that patients in the Cachexia group had significantly higher levels of CRP
and of the proinflammatory cytokines IL-6 and TNF-a and presented signifi-
cantly elevated levels of the myostatin, which may be suggestive of muscle mass

loss in this group of patients (Table 3).

OVERALL SURVIVAL
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Figure 1. Overall survival (Kaplan-Meir).

Table 3. Characterization of patients relative to serum biochemical parameters.

Groups
Cachexia No-cachexia
Albumin (g/L) 34.21 £ 1.49** 43.25+0.66
Glucose (mmol/L) 5.521 £0.217 5.531 £ 0.203
Total Proteins (g/L) 72.14 £ 2.163 72.81 £ 1.108
Urea (mmol/L) 3.336 £ 0.291 4.939 £ 0.248
Cholesterol (mmol/L) 3.653 £ 0.205%** 4.931 +£0.248
Triglycerides (mmol/L) 1.114 £ 0.092 1.334 £ 0.178
CRP (mg/L) 49.79 £ 10.73** 15.86 = 4.739
IL-6 (OD) 856.5 + 65.41* 691.5 + 60.94
TNF-a (OD) 681.9 £ 72.43%* 482.7 £ 80.66
Myostatin (OD) 700.7 £ 57.02** 504.7 + 34.11

Values are expressed as mean * standard deviation. *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001. OD -
arbitrary units of optical density. (from immunoblot analysis)
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All patients underwent quality of life evaluation answering at first time obser-
vation to the EORTC Quality of life Questionnaire C-30 (EORTC QLQ-C30)
[20] and the updated EORTC Head and Neck Quality of life Questionnaire
module HN43 (EORTC QLQ-HN43) [21] [22].

EORTC QLQ-C30 has 30 questions that are combined in 13 scales: Global
Quality of Life, Physical Functioning, Role Functioning, Social Functioning,
Emotional Functioning, Cognitive Functioning, Fatigue, Pain, Nausea and
Vomiting, Dyspnoea, Sleeping Disturbances, Appetite loss, Constipation, Diar-
rhoea and Financial Impact. Also, there is a global score, the EORTC-QLQ-C30
Summary Score [23], that was calculated. All the scales and the Summary Score
showed lower scores in the Cachexia group, indicating worst quality of life
evaluation. The items scores were globally higher in the Cachexia group indicat-
ing more important problems related to those items in the Cachexia group. The
difference encountered between the groups was significant (p < 0.001) in all
considered scales but two: Dyspnoea and Constipation (Table 4).

EORTC QLQ-HN43 module has 43 questions and is combined into 12 scales
(Fear of Progression, Body Image, Dry Mouth and Sticky Saliva, Pain in the
Mouth, Sexuality, Problems with Senses, Problems with Shoulder, Skin Prob-
lems, Social Eating, Speech, Swallowing and Problems with Teeth) and 7 single
items (Coughing, Swelling in the Neck, Neurological Problems, Trismus, Social

Contact, Weight Loss and Wound Healing). In all the scales and in all single

Table 4. EORTC QLQ C-30 scores.

Scales and items Cachexia No-cachexia P
Global health status/QoL 42.27 + 35.12 64.07 + 23.51 <0.001
Physical functioning 70.41 +20.10 87.09 + 13.21 <0.001
Role functioning 75.00 £ 25.11 87.50 + 18.76 <0.001
Emotional functioning 72.03 £19.51 84.38 £ 15.77 <0.001
Cognitive functioning 82.15+25.71 89.59 + 15.96 0.010
Social functioning 73.81 £ 31.16 93.75 + 14.75 <0.001
Fatigue 40.48 + 30.07 17.37 £ 16.22 <0.001
Nausea and vomiting 2.33 £18.20 3.13 £12.50 0.010
Pain 36.91 +20.86 23.96 + 24.32 <0.001
Dyspnoea 11.91 + 28.06 12.50 + 16.67 0.797
Sleeping Disturbances 47.62 + 38.60 31.25 £ 30.96 <0.001
Appetite loss 35.72 £ 42.29 18.75 £ 29.74 <0.001
Constipation 9.52 +24.21 6.25 + 13.44 0.199
Diarrhoea 7.14 £26.73 0.00 +0.00 0.010
Financial difficulties 45.24 + 46.42 20.84 +26.88 <0.001
Summary Score 74.45 + 13.60 85.38 + 11.09 <0.001

Values are expressed as mean + standard deviation.
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items but one (Wound Healing) the scores were higher in the Cachexia group,
indicating a worst degree of problems affecting these group of patients. The dif-
ference found between the groups was significant (p < 0.001) in all scales and
items but six: Dry Mouth and Sticky Saliva, Skin problems, Problems with Teeth,
Trismus, Social Contact and Wound Healing (Table 5).

4. Discussion

Patients with HNC have high rates of morbidity and mortality that are closely
associated with critical weight loss, a common feature in these patients [24].

When compared to other cancers, HNC patients have greater weight loss in-
cidence, in part due to the difficulty in swallowing presented by these patients
[25].

Also, in these patients, smoking and drinking habits, the most common etio-
logical factors associated to the development of HNC, are important and have
been associated to malnutrition [25]. Some studies indeed showed that the risk
of malnutrition increases with the amount of alcohol consumed [26].

On the other hand, several studies associate HNC patients with cachexia and

showed that this syndrome was not reverted by parental nutrition [27].

Table 5. EORTC QLQ HN-43 scores.

Scales and items Cachexia No-cachexia P
Fear of progression 44.05 + 21.29 34.38 +£23.15 <0.001
Body image 42.86 + 32.57 21.53 £ 18.80 <0.001
Dry mouth & sticky saliva 25.00 +20.41 22.92 £20.97 0.298
Pain in the mouth 42.86 +27.90 20.31 £19.71 <0.001
Sexuality 36.91 + 31.37 19.79 + 25.98 <0.001
Problems with senses 17.86 + 27.32 7.2975 + 10.49 <0.001
Problems with shoulder 19.05 + 31.25 8.33 £10.54 <0.001
Skin problems 4.76 +£10.42 4.16 +7.99 0.513
Social eating 24.41 + 24.56 11.98 + 22.56 <0.001
Speech 30.95 + 28.24 19.17 + 14.17 <0.001
Swallowing 33.33 £26.75 21.88 £24.13 <0.001
Problems with teeth 22.22+2824 18.75 + 15.03 0.136
Coughing 35.71 £ 35.72 25.00 £22.77 <0.001
Swelling in the neck 42.86 + 40.15 22.92 + 26.44 0.362
Neurological problems 19.05 + 25.20 6.25+13.44 0.551
Trismus 21.43 + 30.96 18.75 £ 29.74 <0.001
Social contact 9.52 +24.21 8.33 £14.91 <0.001
Weight loss 50.00 + 31.35 18.75 + 24.25 0.001
Wound healing 2.38 +£8.91 6.25 + 13.44 <0.001

Values are expressed as mean + standard deviation.
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The evidence shows that clinical management of cachexia is difficult and
complex and poorly recognized or assessed [14] [28]. The cause of this can be in
part justified by a misdiagnosis of cachexia in head and neck cancer patients. So,
in our study a special focus was put in the definition of the criteria to differenti-
ate patients with cachexia and without cachexia.

Although loss of weight or percentage of lost weight in the past 6 months, and
even MUST scores, showed differences between patients it was the Nutritional
Risk Index that showed high sensitivity to compare the patients in terms of with
or without a wasting phenotype when analysed with the biochemical markers.
The NRI was the index chosen because it is highly sensitive when compared to
other nutritional assessments. Studies showed that when investigating the ability
to detect conditions such as sarcopenia, pre-cachexia, and cancer cachexia, NRI
presented the better accuracy (about 74.7%) in identifying patients with at least
one of these conditions, when compared to other screening tools (e.g. MST,
Malnutrition Screening Tool; MUST, Malnutrition Universal Screening Tool)
[14].

In this way, our study confirms NRI as a good indicator and screening tool to
evaluate cachexia in the context of HNC patients. This tool uses values related to
the nutritional and constitutional aspects of the patients: the percentage of
weight lost, and a biochemical marker of depletion, serum albumin. We can say
that NRI addresses a good compromise between these two factors so important
in the definition of cachexia.

Once established the experimental groups by the nutritional criteria above de-
fined, we’ve enrolled two groups of patients that are homogeneous in terms of
demographic and clinical patterns. We have only enrolled males to avoid differ-
ences due to a different hormonal environment in women. There were no dif-
ferences between ages. In terms of clinical presentation and staging of the dis-
ease there were no asymmetries between the two groups. As expected, all of the
patients in the Cachexia group presented with a locoregional advanced dis-
ease—TNM stage IV, but we manage to have a similar group of patients in the
No-cachexia group, with only one patient with early stage disease—TNM stage I.
In terms of location of the tumour there were also few asymmetries between the
groups: eventually a higher proportion of pharynx cancers in the Cachexia group
and a higher proportion of larynx cancers in the No-cachexia group. This can be
explained in terms of a bigger impact of the pharynx tumours in the intake and
swallow of food when compared to larynx tumours, even when considered lo-
cally advanced tumours.

With the two groups well defined, we’ve done a minimum follow-up of 48
months and encountered a significant difference in overall survival between the
groups. In the Cachexia group only one patient in the fourteen considered is still
alive and conclude the treatment proposed, all the others died from the disease
with a median survival of 13.5 months and most of them didn’t complete the

treatment proposed or didn’t have the conditions for elective treatment. In the
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No-cachexia group most of the patients completed the proposed treatment and
overall survival was similar to the overall survival for HNC patients. Our study
confirms that cachexia and nutritional impairment has a negative impact in
prognosis and survival for HNC patients.

Cachexia is a multifactorial syndrome that is responsible for the presence of
an inflammatory state and a catabolic environment in the patients. These fea-
tures are expressed in the high levels of some biomarkers in serum samples from
these patients. The presence of this Inflammation state is a major characteristic
of this syndrome and distinguishes it from other syndromes like sarcopenia [29]
[30]. One the other hand inflammation is always present in head and neck can-
cer patients, even if not at very high levels [31]. So, another point in our study
was to demonstrate the relation between inflammation and body weight loss and
cachexia in head and neck cancer patients.

In our study we found a significant difference in the serum levels of CRP, IL-6
and TNF-a between our two groups of patients. We can assume that HNC pa-
tients with cachexia have a significant level of inflammation when compared to
patients without cachexia.

CRP, although not specific, is a sensitive marker of inflammation and it is
synthesized in the liver induced by proinflammatory cytokines, mainly IL-6. The
persistence of this inflammatory state leads to a continuous production of this
acute phase protein, promoting the reprioritization of amino acid metabolism in
peripheral tissues, especially muscles, towards the liver. Therefore, muscle ca-
tabolism occurs. Our study showed an increase of circulating CRP levels in the
group of Cachexia patients and was paralleled by the increase of IL-6, which is
known to promote the liver synthesis of CRP [32] [33].

Besides that, TNF-a high serum levels were previously associated with HNC
[34]. We also found in our study a significantly high level of TNF-a in the
Cachexia group confirming once more the relationship of inflammation with the
wasting phenotype.

On the other hand, studies demonstrated IL-6 and TNF-q are related to cellu-
lar pathways that mediate muscle mass loss and protein synthesis inhibition [35]
[36]. Myostatin is secreted and expressed mainly by skeletal muscle cells and has
a main role in the regulation of muscle mass, blocking myoblast proliferation
and suppression of satellite cell activation [37]. So, there is a negative correlation
between elevated myostatin serum levels and skeletal muscle mass and studies
have demonstrated that myostatin is involved in various diseases involving muscle
mass loss [38] [39] [40]. Our data shows that patients in Cachexia group have sig-
nificant higher levels of myostatin when compared to patients in the No-cachexia
group. So myostatin is an important marker related to skeletal muscle mass loss
and can signalling cachexia.

Health related quality of life evaluation has an important role in the manage-
ment of HNC patients. This evaluation addresses issues that consider the patient

as an individuum and its relations in terms of himself, his family and society
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where he lives. This evaluation is well established and accurate and changes veri-
fied, in the settle of HNC, among others, are related to changes in terms of the
disease [20] [41] [42] [43]. EORTC has developed validated questionnaires and
recently have made an actualization of the specific questionnaire module for
head and neck cancer, the EORTC QLQ-HN43 [21] [22]. In our study we have
applied to all patients at presentation both questionnaires proposed by EORTC
to evaluate head and neck cancer patients: the EORTC QLQ-C30 with the new-
est EORTC QLQ-HN43. Our data showed that most of the scales and items were
related to significantly worst quality of life parameters in the patients of the
Cachexia group. The Global QoL and the Summary Score for EORTC QLQ-C30
can be global measures of HRQL [23] [44] [45] for these patients and show sig-
nificant differences when considering cachexia patients. Scores for Dyspnoea and
constipation scales didn’t show significant differences and we can say that these
items aren’t important in the settle of cachexia when considering HNC patients.

The newly specific head and neck cancer module, the EORTC QLQ-HN43,
also gave significant differences in the scores of most of the scales and items,
demonstrating worst scores in the Cachexia patients group. The presence of a
non-significant difference in the scores between the two groups in the scales and
items Dry Mouth and Sticky Saliva, Problems with Teeth, Trismus, can be con-
sidered that these problems affect all HNC patients and eventually can show that
cachexia in HNC patients is not, at least in part, related exclusively to the limita-
tion of eating and swallowing.

These results from our study support the usefulness of HRQoL in the evalua-
tion and follow-up of HNC patients and can be important in the identification of
cachexia in these patients.

In resume our study developed a methodology with significatively results in
terms of nutritional parameters, biochemical markers and HRQoL scores in the
evaluation of cachexia in the clinical context of HNC that can be used in on a
routine clinical practice, contributing to fill a gap seen in the research in this

field that can help improving prognosis and HRQoL in HNC patients.

5. Conclusions

Cachexia is a deleterious condition and has a negative impact on prognosis of
HNC patients. Overall survival of patients with cachexia is very low with a me-
dian overall survival of 13.5 months in our study.

Cachexia patients present with significant weight loss and significantly high
levels of serum biomarkers of inflammation and muscle wasting like CRP, IL-6,
TNF-a or myostatin, and significantly lower levels of nutritional serum markers
like albumin or cholesterol.

NRI is an important screening tool to identify cachexia in head and neck can-
cer patients.

HRQoL evaluation, using validated questionnaires like the EORTC QLQ-C30
and EORTC QLQ-HN43, is an important tool in the management of HNC can-
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cer patients and can identify early deterioration of the global or specific condi-
tions of HNC patients.

The implementation of clinical protocols using these tools, NRI, serum bio-
markers (albumin, CRP, IL-6, TNF-a, myostatin) and HRQoL evaluation, can
promote an early identification of cachexia in HNC patients leading to a strate-
gical clinical approach to control this negative condition and improve patients’

prognosis.
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