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Esophageal cancer patients are at a high risk of malnutrition. Both the disease itself and chemoradiother-
apy will lead to the deterioration of nutritional status. The development of nutritional oncology promotes
the application of enteral nutrition in tumor patients. Through nutritional support, prognosis is improved
and the incidence of adverse chemoradiotherapy reactions is reduced, especially in those with head and
neck or esophageal cancer. This review summarizes enteral nutritional support in esophageal cancer pa-
tients undergoing chemoradiotherapy in recent years, including a selection of nutritional assessment tools,
the causes and consequences of malnutrition in esophageal cancer patients, types of access and effects
of enteral nutrition. More patients with esophageal cancer will benefit from the development of enteral
nutrition technology in the future.
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Esophageal cancer is one of the most common gastrointestinal tumors in China. Its morbidity ranks 4th among all
malignant tumors in men and 6th among women [1]. Because of its occult onset, most patients are diagnosed in
the middle or late stage. For patients with unresectable locally advanced esophageal cancer, chemoradiotherapy is
the preferred treatment and can effectively reduce local recurrence and distant metastasis, with a prolongation of
survival [2]. However, mechanical obstruction caused by the tumor can lead to dysphagia, and radiation esophagitis
causes pain when swallowing. In addition, gastrointestinal reactions to chemotherapeutic drugs result in symptoms
of anorexia and vomiting, which lead to a lack of nutritional intake in patients [3]. Studies have shown that at
least 60% of patients with esophageal cancer are suffering from malnutrition [4], causing decreased radiotherapy
tolerance, delay or interruption of treatment. European Society for Clinical Nutrition and Metabolism guidelines
suggest that oral nutritional supplements or tube feeding be considered to compensate for deficiencies in normal
food intake. For patients with head and neck or esophageal cancer undergoing chemoradiotherapy, tube feeding can
be used when swallowing is difficult. Because of inflammation of the oral and esophageal mucous membranes caused
by radiotherapy, a percutaneous endoscopic gastrostomy (PEG) will be the first option [5]. Adequate nutritional
support, especially enteral nutrition, plays an important role in maintaining organ function, improving immunity,
reducing the incidence of complications and improving the prognosis of patients. This article briefly summarizes
the enteral nutritional support in patients undergoing chemoradiotherapy for esophageal carcinoma.

Nutrition screening & assessment
At present, the commonly used nutritional screening tools in clinical practice are the Patient-Generated Sub-
jective Global Assessment (PG-SGA), Mini Nutritional Assessment and Nutrition Risk Screening 2002 (NRS-
2002) [6]. PG-SGA is recommended by the American Society of Parenteral Enteral Nutrition and has been used to
evaluate other nutritional assessment tools. Patients with scores of 0–1 are well nourished, patients with scores of
2–3 are suspected to be malnourished, patients with scores of 4–8 have moderate malnutrition and patients with

Future Oncol. (2020) 16(35), 2949–2957 ISSN 1479-6694 294910.2217/fon-2020-0181 C© 2020 Future Medicine Ltd

https://orcid.org/0000-0001-9157-5237


Special Report Wang, Jiang, Tian & Geng

scores above 9 are considered to have severe malnutrition. Nutritional intervention is required when the score is
higher than 4, and emergency nutritional intervention is required with a score ≥9 [7–9]. PG-SGA includes a patient
self-assessment and a medical staff assessment and is composed of seven parts: body mass, food intake, symptoms,
activity and physical function, illness, stress state and physical examination. The first four parts are evaluated by the
patients themselves, and the last three are evaluated by the medical staff. PG-SGA is used by clinicians, professional
dietitians and patients and is highly specialized, sensitive and specific [10,11]. PG-SGA has the unique advantage
of unifying a qualitative assessment and quantitative assessment, which distinguishes it from other nutritional
assessment tools. However, its assessment workload is large and requires professionals and patients to carry out the
assessment together; it is also highly subjective.

The Mini Nutritional Assessment is a nutritional status evaluation method established and developed in the
early 1990s. The evaluation includes anthropometric measurements, including height, weight and weight loss;
an overall evaluation, including lifestyle, medical treatment and disease status (digestive function status, etc.); a
dietary questionnaire, including appetite, food quantity, meal times, nutrient intake and whether there are ingestion
disorders; and a subjective evaluation, including subjective testing of health and nutritional status. This method is
simple and feasible and has a good linear correlation with traditional human nutrition evaluation and human body
composition evaluation methods [12]. However, it is less sensitive and requires patients to assess their own nutritional
status, so it is not suitable for people with a lack of communication skills or those in developing countries with
generally low educational attainment. The Mini Nutritional Assessment is suitable for nutritional risk screening in
people over 65 years of age, but is not an appropriate tool for patients who cannot provide a reliable self-assessment,
such as those with mental disorders, severe aphasia or severe acute illnesses such as pneumonia [13].

The NRS-2002 focuses on the nutritional status of patients and the severity of disease to assess the impact
of nutritional interventions on clinical outcomes. The Chinese Society of Clinical Oncology expert committee
on nutritional oncology has recommended NRS-2002 as the preferred tool for hospital admission nutritional
screening. Its evaluation content mainly includes 3 aspects: malnutrition degree (0–3 points), severity of disease
(0–3 points) and age ≥70 years old (0–1 point). The NRS-2002 has a higher positive detection rate of patients with
nutritional risk than other methods and a higher specificity than PG-SGA and can be used as a reliable nutritional
screening tool [14–16]. The total score of the NRS-2002 is between 0 and 7, and a score ≥3 indicates nutritional
risk. Some foreign reports also indicate that lowering the nutritional risk score to ≥2 may be more beneficial for
the nutritional treatment of patients with head and neck tumors [17].

In the opinion of the authors, NRS-2002 and PG-SGA can be flexibly applied to assess patients with unresectable
locally advanced esophageal cancer. Most of these patients have significant dysphagia, which cannot be effectively
alleviated in the short term under chemoradiotherapy treatment, and gastrointestinal reactions due to chemotherapy
and radiation esophagitis due to radiation therapy further increase the difficulty of food intake and lead to
malnutrition. Therefore, we should pay more attention to the deterioration of patients’ nutritional status during
treatment and implement nutritional interventions when necessary. When NRS-2002 is used to assess nutritional
status, the patient’s disease and age factors are available, and changes in height, weight or albumin can be recorded
to provide a quick and intuitive response to any changes in nutritional status [17]. It should be noted that NRS-
2002 can only judge whether there is nutritional risk, and the score does not determine the degree of nutritional
risk. However, a high or low PG-SGA score can indicate the severity of malnutrition, and its assessment is more
comprehensive and includes changes in body weight, food intake, symptoms, performance status and physical
examination, which are highly correlated with a patient’s prognosis [8]. Previous studies have shown that PG-SGA is
associated with objective measures of nutritional assessment, prognosis and quality of life in advanced cancer [9,18–

20]. When a patient’s NRS-2002 score is ≥3, it indicates that the patient is at risk of malnutrition. If PG-SGA
assessment conditions are available, such as professional personnel and clinical instruments, the PG-SGA score can
be calculated to determine the severity of a patient’s malnutrition so that appropriate nutritional interventions can
be taken before or during treatment.

Malnutrition in esophageal cancer
Mechanisms of malnutrition
The mechanisms of malnutrition in patients with esophageal cancer are varied and include the disease itself and the
secondary malnutrition caused by chemoradiotherapy. In terms of the impact of the disease, first of all, esophageal
stenosis due to the presence of the tumor usually causes difficulty swallowing, which leads to special dietary
requirements (patients can only eat a soft and semi-liquid diet), which reduces nutritional intake. Second, the
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Table 1. Comparison of enteral nutrition access.
Access Benefits Risks Suitable patients Ref.

SEMS • Safe and effective
• Provide immediate relief from dysphagia

• Stent migration
• Chest pain
• Gastroesophageal reflux

Patients suffering from dysphagia due to
esophageal stenosis, except those receiving
chemoradiotherapy

[31,32]

NG • Noninvasive
• Convenient
• Economical
• Can operate at any time as needed

• Reflux esophagitis
• Nausea and vomiting
• Risk of tube blockage
• Complications such as nasopharyngeal
ulcers, bleeding, aspiration pneumonia

Malnourished patients during chemoradiotherapy
using the NG tube shorter than 30 days

[6,33]

PEG/PRG • Comfortable
• Less interference with patients’ lives
• Large diameter, which can accommodate
homogenate and is not easy to block

• Wound infection
• Minor bleeding
• Necrotizing fasciitis and peritonitis

Malnourished patients suffering from oral and
esophageal mucosal inflammation due to
radiation therapy

[5,34–36]

NG: Nasogastric; PEG/PRG: Percutaneous endoscopic gastrostomy/percutaneous radiologic gastrostomy; SEMS: Self-expandable metal stents.

cancer itself consumes a lot of nutrients in the process of development, and the basal metabolic rate of cancer
patients is increased [21]. Third, systemic proinflammatory processes are activated, resulting in metabolic disorders
of glucose, protein and fat. Systemic inflammatory responses are thought to be responsible for appetite and weight
loss and may promote tumor development [5,6]. In terms of the impact of chemoradiotherapy, chemotherapy will
cause gastrointestinal reactions, resulting in poor appetite and possibly vomiting, affecting the normal diet. In
addition, toxic effects of radiation therapy, such as esophagitis, can cause or aggravate dietary disorders [22].

Consequences of malnutrition
Malnutrition results in poor adherence to treatment and reduces sensitivity to chemoradiotherapy. In addition, it
affects short-term efficacy and prognosis, increases the toxicity of treatment, reduces quality of life and extends the
length of hospital stays [5,23,24]. Malnutrition also causes sarcopenia, which is defined as a loss of skeletal muscle
mass and strength [25]. Sarcopenia has been reported as an adverse prognostic factor for various cancers, including
esophageal cancer [26,27].

Enteral nutrition access
Enteral nutrition is a way of providing nutrients and nutritional support for a patient’s metabolic needs through
the gastrointestinal tract. Nasogastric, PEG and percutaneous radiologic gastrostomy tubes are commonly used for
enteral feeding. Self-expandable metal stents are also used to relieve dysphagia [28–30]. In clinical use, it is necessary
to choose appropriate enteral nutrition access according to the patient’s disease status so as to alleviate malnutrition
and not affect treatment. A comparison between the three types of access is shown in Table 1.

Esophageal stent
In general, an unexpanded stent is placed under fluoroscopy about 3 cm above the tumor. When the stent is
expanded, a patient’s symptoms of dysphagia often immediately improve [31]. This can be used in patients with a
strong desire for oral food. However, undergoing radiotherapy or chemotherapy after stent implantation increases
the risk and severity of adverse reactions. Therefore, although self-expandable metal stent insertion can relieve
obstructive symptoms, it should be avoided in patients who are likely to benefit from additional treatment with
radiation or chemotherapy [37]. Some complications associated with stenting are also inevitable. This includes
movement of the stent, incomplete expansion of the stent and excessive tumor growth and pain [32]. In addition,
stents can cause gastroesophageal reflux. These common complications may make oral food intake more difficult,
and recurrent dysphagia due to stent migration, tumor overgrowth or impaction of food can interfere with nutritional
support. Studies have shown that when esophageal cancer patients use esophageal stents in the chemoradiotherapy
process, chest pain is more intense and lasts longer, quality of life is poorer and albumin level is lower. Therefore,
esophageal stents are mainly used for palliative treatment of dysphagia and are not suitable for tumors near the
esophageal sphincter [34,38].

Nasogastric tube
If patients have severe dysphagia or progressive dysphagia before or during chemoradiotherapy, nasogastric tube
insertion to avoid delay or interruption of cancer treatment can usually be performed. This method has a high success
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rate and less procedure-related complications. Because the nasogastric tube is placed in the patient’s nasopharynx, it
can make it difficult to cough up sputum. Catheterization can also cause reflux esophagitis, and stomach stimulation
due to the presence of the tube in the pharynx can increase the incidence of nausea, vomiting and aspiration [6]. A
nasogastric feeding tube is thin and can admit only fluid, so it is not sufficient for nutrition. Therefore, it is mainly
used for short-term nutritional support (generally <30 days) [33]. After each infusion, the tube should be rinsed
with normal saline to prevent blockage. Patients with nasogastric feeding tubes have a relatively poor quality of life
due to pain.

Percutaneous gastrostomy feeding
For patients whose treatment lasts longer than 30 days, a PEG can be selected. A PEG also interferes less with
patients’ lives and is more comfortable. Grilo et al. reported that the nutritional status of patients with unresectable
upper esophageal cancer after enterostomy was basically stable, with few complications and no surgically related
mortality [34]. In recent years, percutaneous radiologic gastrostomy has been developed as an alternative to PEG for
esophageal cancer patients. Using computed tomography to guide percutaneous radiologic gastrostomy has several
advantages. It accurately determines the position of the stomach and its position relative to the transverse colon or
left lobe of the liver [39]. Computed tomography–guided percutaneous gastrostomy is also safer and leads to less
trauma [40]. A patient can be fed 24 hours after the operation, and the gastrostomy fistula has a large diameter,
which can accommodate homogenate and is not easy to block, so patients can be fed quickly and easily. In addition,
a gastrostomy tube can be left indwelling for an extended period of time, so it can meet a patient’s long-term
feeding needs. At the same time, enteral nutrition through a gastrostomy tube avoids nasopharyngeal stimulation
and reduces the occurrence of nausea, vomiting and esophageal reflux. Moreover, it increases the tolerance of enteral
nutritional support and effectively improves the nutritional status of patients [41]. Previous studies have shown that
gastrostomy has a low incidence of complications and improves survival with radiotherapy or chemotherapy but
does not reduce obstructive symptoms or allow patients to take in enough food orally after the tube is removed [37].
In addition, gastrostomy is an invasive operation with a high cost and is difficult for patients to accept, and there may
be complications, such as fistula infection [35,36].

Choice of enteral nutrition pathway
Each enteral nutrition pathway has advantages and disadvantages. In making the choice, we need to consider
disease stage, degree of dysphagia and psychological and social factors. Therefore, decisions should be made with
all members of the multidisciplinary nutrition team. Patients’ needs for specific enteral nutrition pathways may
change during different radiotherapy periods. It is important that doctors and dietitians make appropriate and
timely adjustments to nutritional intake based on close monitoring of radiation toxicity, food intake and nutritional
status [6].

Enteral nutrition effects
Previous studies have suggested that poor nutritional status is associated with chemotherapy-related myelosuppres-
sion. Patients with poor nutrition are more prone to hematologic toxicity, such as leukopenia [42]. At the same
time, because of abnormal protein metabolism in patients with tumors, the synthesis of various proteins – albumin,
prealbumin, transferrin, among others – in the liver is reduced, with these indicators being decreased to varying
degrees [43]. Serum albumin level is a well-known indicator of nutritional status [44]. It is also a strong prognostic
factor in patients with locally advanced esophageal squamous cell carcinoma [45,46]. Gibbs et al. pointed out that
hypoalbuminemia can aggravate metabolic disorders, increase infection complications and prolong hospital stay,
which is directly related to poor prognosis of patients and is an independent risk factor affecting prognosis [47].
Weight is the simplest, most direct and reliable indicator for nutritional assessment. Weight loss, which reflects
changes in the balance of energy and protein, is common in esophageal cancer patients undergoing chemoradio-
therapy. Jiang et al. found that 40.3% of patients with esophageal cancer lost ≥5% weight during radiotherapy, and
weight loss was significantly correlated with the prognosis of patients with esophageal cancer undergoing chemora-
diotherapy [48]. Therefore, clinical research involving enteral nutrition usually chooses height, body weight, BMI
and blood nutrition indexes, such as serum albumin, prealbumin, hemoglobin and total lymphocyte count, as
study endpoints [49–51].

Radiation esophagitis, pneumonia and myelosuppression are the most common side effects of chemoradiotherapy
for esophageal cancer and seriously affect the tolerance and completion of treatment. Studies have shown that
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supplementing nutrients can protect the integrity of gastrointestinal epithelium in patients undergoing radiotherapy,
promote the proliferation of bone marrow, reduce the occurrence of high-level myelosuppression and reduce adverse
reactions to radiotherapy [23,52].

Many studies have strongly confirmed the positive effects of nutritional interventions in improving the nutritional
status of patients with esophageal cancer, reducing hematologic toxicity and gastrointestinal reactions and improving
treatment tolerance and immune function. Sun et al. conducted a prospective study of 118 patients with unresectable
advanced or metastatic esophageal cancer [53]. The patients were randomly divided into a nutrition group (received
enteral nutritional support in addition to chemotherapy) and a control group (received chemotherapy alone).
The results showed that the body weight, BMI and hemoglobin of the control group decreased significantly
after chemotherapy (p < 0.001), whereas the nutrition group did not experience significant changes, except in
hemoglobin. The incidence of grade 3–4 hematologic toxicity after chemotherapy in the nutrition group (15.4%)
was significantly lower than that seen in the control group (42.1%; p = 0.004). Qiu et al. explored the effect
of whole-course nutrition management on the prognosis and complications of concurrent chemoradiotherapy in
patients with esophageal cancer [23]. Ninety-six patients were randomly divided into an intervention group (treated
with whole-course nutrition management by the nutritional support team) and a control group (received general
nutritional treatment). The results showed that there were significant differences in serum albumin and total
protein between the two groups before and after treatment (p < 0.05). The differences in complications (such
as radiation esophagitis, skin symptoms) and quality of life were statistically significant (p < 0.05). This study
suggested that whole-course nutrition management is beneficial in patients with esophageal cancer undergoing
chemoradiotherapy. Cong et al. reported that the prealbumin, transferrin and albumin parameters of patients in a
nutritional support group were significantly better than those seen in patients treated with radiotherapy alone (p
< 0.01), and the incidence of bone marrow suppression (20 vs 48%; p = 0.037) and infection (12 vs 44%; p = 0.012)
was significantly lower than that seen in the control group [54]. In addition, only one patient in the nutritional
support group did not complete the planned radiotherapy, whereas six patients in the control group interrupted or
delayed radiotherapy. This study suggests that nutritional support may improve tolerance of chemoradiotherapy.

Conclusion & future perspective
A large number of studies have shown that the incidence of malnutrition in patients with malignant tumors is
as high as 40–80%, and both the tumor itself and the therapeutic measures used to address the tumor can lead
to the occurrence of malnutrition. About 40% of tumor patients die from malnutrition or its complications.
Previous studies have pointed out that during concurrent chemoradiotherapy, patients with esophageal cancer can
lose 5–10 kg of body weight [55]. Malnutrition in patients with esophageal cancer is prevalent, so it is necessary
to improve the nutritional status of patients through nutritional support to ensure the successful completion of
treatment and improve patients’ quality of life. Nutritional therapy is the most basic and necessary treatment for
cancer patients and is an important part of comprehensive treatment. European Society for Clinical Nutrition and
Metabolism guidelines recommend that patients with esophageal cancer undergoing chemoradiotherapy receive
enteral nutritional support to prevent treatment interruption [5]. Enteral nutritional support can relieve the suffering
of patients, and it conforms to the physiological process. It also stimulates secretion of digestive juices, prevents
intestinal dysbiosis and helps maintain mucous membrane structure and barrier function integrity. With the aid
of enteral nutrition, the body’s immunity is improved, which reduces the incidence of adverse reactions, and
the treatment completion rate is improved. Therefore, enteral nutrition should become a method of enhanced
nutritional support for patients with esophageal cancer.

With the development of nutritional intervention in clinical practice, oncologists have begun to pay attention to
nutritional support for patients with tumors, especially head and neck tumors and esophageal cancer. In addition to
nutritional support during treatment, home enteral nutrition has become common in Western countries, indicating
that the concept of enteral nutrition has gradually been accepted by patients. Clinical nutrition research, including
the relationship between nutritional support and prognosis and the application value of specific nutrients, is
becoming a hot spot. In the next 5–10 years, more clinical studies of nutrition in oncology will be reported, which
will provide more evidence for nutritional support in esophageal cancer patients undergoing chemoradiotherapy.
At the same time, enteral nutrition technology will continue to develop, and patients will feel more comfortable
with the treatment process, with better treatment effect and fewer side effects. More cancer patients will benefit
from this, increasing their survival time and improving their quality of life.
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Executive summary

Background
• Esophageal cancer patients undergoing chemoradiotherapy are at a high risk of malnutrition. European Society

for Clinical Nutrition and Metabolism guidelines state that patients with head and neck or esophageal cancer may
receive nutritional supplements such as tube feeding. Enteral nutrition plays an important role in maintaining
organ function, improving immunity, reducing the incidence of complications and improving prognosis.

Nutrition screening & assessment
• The commonly used nutritional screening tools in clinical practice are the Patient Generated-Subjective Global

Assessment (PG-SGA), Mini Nutritional Assessment and Nutrition Risk Screening 2002 (NRS-2002).
• PG-SGA includes a patient self-assessment and a medical staff assessment. Nutritional status deteriorates as the

score increases. PG-SGA has the unique advantage of unifying a qualitative assessment and a quantitative
assessment, which distinguishes it from other nutritional assessment tools.

• The Mini Nutritional Assessment is simple and feasible and has a good linear correlation with traditional human
nutrition evaluation and human body composition evaluation methods. It is less sensitive and not suitable for
people with mental disorders or a lack of communication skills.

• NRS-2002 is recommended by the Chinese Society of Clinical Oncology expert committee on nutritional oncology
as the preferred tool for hospital admission nutritional screening. Its evaluation content includes malnutrition
degree, severity of disease and age. The total score of the NRS-2002 is between 0 and 7, and a score ≥3 indicates
nutritional risk.

• NRS-2002 and PG-SGA can be flexibly applied to assess patients with unresectable locally advanced esophageal
cancer. When the NRS-2002 score is ≥3, the PG-SGA score can be calculated to determine the severity of the
patient’s malnutrition so as to take appropriate nutritional interventions before or during treatment.

Malnutrition in esophageal cancer
• The mechanisms of malnutrition in patients with esophageal cancer are varied and include the disease itself and

the secondary malnutrition caused by chemoradiotherapy.
• Malnutrition results in poor adherence to treatment and reduces sensitivity to chemoradiotherapy. In addition, it

affects short-term efficacy and prognosis, increases the toxicity of treatment, reduces quality of life and extends
the length of hospital stays.

Enteral nutrition pathways
• Enteral nutrition pathways include nasogastric, percutaneous endoscopic gastrostomy and percutaneous

radiologic gastrostomy. Self-expandable metal stents are also used to relieve dysphagia.
• Self-expandable metal stent insertion can immediately improve symptoms of dysphagia but is not suitable for

patients receiving chemoradiotherapy. Complications associated with stenting are stent migration, chest pain and
gastroesophageal reflux.

• A nasogastric tube can be used shorter than 30 days for nutritional support in malnourished patients before or
during the chemoradiotherapy. Complications such as nasopharyngeal ulcers, bleeding and aspiration pneumonia
may occur due to tube insertion.

• Percutaneous endoscopic gastrostomy and percutaneous radiologic gastrostomy avoid stimulating the
nasopharynx and reduce the occurrence of nausea, vomiting and esophageal reflux. A gastrostomy tube can
remain indwelling for an extended period of time, so it can meet a patient’s long-term feeding needs. However,
gastrostomy is an invasive operation with a high cost and is difficult for patients to accept.

• Each enteral nutrition pathway has advantages and disadvantages. In making the choice, we need to consider
disease stage, degree of dysphagia and psychological and social factors. Patients’ needs for specific enteral
nutritional pathways may change during different radiotherapy periods.

Enteral nutrition effects
• Common nutritional assessment indicators include height, body weight, BMI and blood nutrition indexes, such as

serum albumin, prealbumin, hemoglobin and total lymphocyte count.
• Radiation esophagitis, pneumonia and myelosuppression are the most common side effects of

chemoradiotherapy for esophageal cancer.
• Many studies have strongly confirmed the positive effects of nutritional interventions in improving the

nutritional status of patients with esophageal cancer, reducing hematologic toxicity and gastrointestinal
reactions and improving treatment tolerance and immune function.
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51. Akgül Ö, Çetinkaya E, Yalaza M et al. Prognostic efficacy of inflammation-based markers in patients with curative colorectal cancer
resection. World J. Gastrointest. Oncol. 9(7), 300–307 (2017).

52. Gaurav K, Goel RK, Shukla M, Pandey M. Glutamine: a novel approach to chemotherapy-induced toxicity. Indian J. Med. Paediatr.
Oncol. 33(1), 13–20 (2012).

53. Sun ZW, Jia J, Yang Y et al. Enteral nutrition support reduces toxicity of chemotherapy in patients with advanced or metastatic
esophageal cancer. Beijing Da Xue Xue Bao Yi Xue Ban. 52(2), 261–268 (2020).

54. Cong MH, Li SL, Cheng GW et al. An interdisciplinary nutrition support team improves clinical and hospitalized outcomes of
esophageal cancer patients with concurrent chemoradiotherapy. Chin. Med. J. 128(22), 3003–3007 (2015).

55. Buntzel J, Krauss T, Buntzel H et al. Nutritional parameters for patients with head and neck cancer. Anticancer Res. 32(5), 2119–2123
(2012).

future science group www.futuremedicine.com 2957



Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




