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Abstract
Background

Nutritional status of nasopharyngeal carcinoma (NPC) patients lying at a high risk of nutrition defect to a
great extent determines the post-treatment outcomes, which deserves thorough observation. However,
limited ever-conducted studies regarding the NPC patients’ malnutrition by effective methods like the
Global Leadership Initiative in Malnutrition (GLIM) criteria heavily obstructed this prospect. Our study
aimed to investigate the incidence of malnutrition in NPC cancer patients using GLIM criteria and explore
the relationships between malnutrition and adverse effects, survival status.

Methods

A retrospective chart review of 113 patients with NPC from December 2016 to October 2019. The
nutritional status of NPC undergoing radiotherapy (RT) was determined by GLIM criteria at three-time
points: pre-RT, in the middle of RT, and at the end of RT. The adverse effects were graded according to the
Radiation Therapy Oncology Group (RTOG) scoring criteria. Kaplan–Meier method was used to compare
survival outcomes, and the differences were evaluated using the log-rank test.

Results

Nineteen cases (16.8%) were malnutrition before radiotherapy; overall stage (p=0.017) and induction
chemotherapy(p=0.002) contributed to pre-radiotherapy malnourishment, and the nutritional status
worsened with radiotherapy. Of the phenotypic GLIM criteria, low fat free mass index (FFMI) before
radiotherapy was associated with mucositis and radiodermatitis (p<0.05). With a median follow-up of
28.3 months, the Kaplan-Meier curve indicated that malnutritional patients had signi�cantly poorer
Progress Free survival (PFS); 2-year PFS was 88.9% in the well-nourishment group vs. 62.1% in the
malnutrition group (p=0.015). In multivariate analysis, nutritional status and gender were independent
prognostic factors of poorer PFS (HR 3.387, 95%CI 1.299-8.834, p=0.013 and HR 5.698, 95%CI 1.290-
25.168, p=0.022).

Conclusion

Malnutrition is common in NPC patients, and it increases signi�cantly during radiotherapy. Malnutrition,
according to GLIM criteria, is correlated with survival. Our study could justify the effectiveness and
usability of GLIM for NPC patients undergoing RT. Appropriate nutritional guidance or nutritional support
should be taken to improve the NPC patients’ nutritional status during radiotherapy.

Background
Nowadays, nasopharyngeal carcinoma (NPC) prevails, especially in southeastern Asia and the southern
region of China, with relatively steady prevalence [1]. Due to unresectable characteristics resulting from
less approachable anatomy regions of the nasopharynx and proximity to vital organs, radiotherapy
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predominates among the repertoire of cancer curative strategies with considerably acceptable outcomes
emanating longevity survival period and comparatively low mortality [2]. Nevertheless, radiotherapy
dichotomizes the corresponding clinical outcomes, bringing about not only the clinically bene�cial effects
but the condition-worsening pernicious complications as highly-frequent onsets of mucositis, dysphagia,
nausea, anorexia, and other adverse events [3–5], among which mucositis features as one of the major
radiotherapy-linked adverse effects, inversely impeding the food intake and interrupting the radiotherapy
[6, 7]. Furthermore, it has also been substantialized that declined nutritional status interplays with the
higher risk of mortality in head and neck cancer, potentially engendered by related adverse events, which
has been proven in some reports [8, 9]. For NPC patients, affected organs at risk by radiotherapy
treatment relate to feeding disturbance, accounting for weight loss, and even survival [6, 10]. Therefore,
the NPC patients’ malnourishment remains unignorable as the occurrence has been reported to range
from 13–43%, showing a threat to NPC patients who receive radiotherapy [11–13].

Regarding malnutrition, more complicated than what it shows on the face value, for a long term, the
de�nition upon it varies in terms of criteria adapted and parameters included, plus, stands devoid of
comprehensively uni�ed standardization instead the divided diagnostic guidelines [14–16]. The Global
Leadership Initiative in Malnutrition (GLIM) has constantly conducted efforts on clarifying malnutrition,
and recent updates had been released [17], which advances further the de�nition on malnutrition.
Unfortunately, the analysis of NPC patients’ malnutrition by GLIM criteria remained less reported, and
associations underlying the nutrition shortage and post-treatment adverse effects were kept elusive
hitherto. Besides, the GLIM criteria require more evidence and studies performed in different cancers to
verify its effectiveness and feasibility, which, conclusively, forms the main objective and backbone of our
study.

Methods

Participants
The study participants were NPC patients who were newly diagnosed and treated at a tertiary cancer
hospital in Beijing, with or without induction chemotherapy, from December 2016 to October 2019. All
patients underwent complete medical history, physical and neurological examinations, direct �ber-optic
nasopharyngoscopy, MRI scan of skull to sternoclavicular joint, chest radiography or CT, abdominal
sonography, and whole-body bone scans. PET-CT was performed to evaluate metastasis if clinically
indicated. All patients received routine dental evaluations before radiotherapy. According to the 8th
edition of the International Union against Cancer/American Joint Committee on Cancer (UICC/AJCC)
tumor-node-metastasis system, the overall stage of every patient was re-staged.

Other inclusion criteria for this study included age over 18 years; performance status was strati�ed
according to Eastern Cooperative Oncology Group (ECOG) as 0 (fully activated) or 1 (restricted); adequate
hematologic, hepatic, renal, and gastrointestinal functions to receive radiotherapy or chemoradiotherapy;
have no cognitive and communication impairments. Exclusion criteria were listed as follows: distant
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metastases; patients with relapse of nasopharyngeal cancer; other secondary tumors; prior
chemoradiotherapy treatment within the last six months; restricted mobility or unconsciousness induced
pharmacologically leading to be unable to be measured.

Clinical Treatments
Gross tumor volume (GTV) included the primary nasopharyngeal carcinoma lesion (GTVnx) and regional
lymph node metastases (GTVnd). Clinical tumor volume (CTV) was divided into two parts: CTV1
indicated the high-risk region, which covered 0.5 cm around the GTVnx and included the areas of
nasopharyngeal mucosa and 0.5 cm below the nasopharyngeal mucosa; and CTV2 indicated the low-risk
region. The expanding margins of the planning target volume (PTV) were de�ned as 3 mm. All patients
were treated with intensity-modulated radiation therapy (IMRT) in a schedule of 33 fractions, �ve days per
week. The prescribed radiotherapy dose was 70 Gy to 95% PGTVnx and 95% PGTVnd, 60-66Gy to 95%
PTV1, and 54-60Gy to 95% PTV2.

Radiotherapy alone was usually recommended for the patients with stage I, concurrent chemotherapy
(CCRT) for stage II, and CCRT with or without induction chemotherapy (IC) for stage III-IVA.

Induction chemotherapy consisted of platinum-based regimens, including taxanes plus platinum with
�uorouracil, taxanes with platinum, �uorouracil with platinum, and gemcitabine with platinum every three
weeks for 1–3 cycles. CCRT was administered tri-weekly combined with cisplatin or nedaplatin
(100 mg/m2 or 80 mg/m2, according to patients’ health condition).

Nutritional assessment
Nutritional risk was assessed according to the Nutritional Risk Screening 2002 (NRS-2002), which was
proposed by Kondrup J et al. in 2003 [18]. It considers the severity of disease (mild, moderate, or severe)
and impaired nutritional status (low, moderate, or severe), with an adjustment for the age of ≥ 70 years.
For the section on “severity of the disease”, patients were scored according to the individual medical
history. For “impaired nutritional status”, patients were scored according to weight, body mass index
(BMI), or food intake change. The �nal scoring of NRS-2002 ranges from 0–7; a score ≥ 3 denotes
nutritional risk [19].

Patients were assessed for malnutrition using the GLIM criteria, which used a two-step-model for risk
screening and diagnosis assessment, where the �rst step is to identify patients who are at nutritional risk
with NRS-2002. Secondly, patients who meet at least one of the phenotypic and one of the etiologic
criteria of malnutrition are identi�ed [17]. In our study, phenotypic criteria included weight loss, body mass
index (BMI), and reduced muscle mass including fat free muscle index (FFMI) and appendicular skeletal
muscle mass index (ASMI); etiologic criteria included reduced food intake and disease burden, because in
our hospital, detection indicators of in�ammation, such as CRP was not measured in all patients, it was
not included in this analysis.
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The patient's weight six months before radiotherapy was self-reported or retrieved from patient �les when
available, whereas health professionals scaled the current weight at admission.

Body composition was measured by body composition analyzer InBody 120, which relied upon
bioelectrical impedance analysis (BIA) technology, with 20 kHz and 100 kHz, with eight electrodes
distributed in the handle and foot bottom, and data acquired by the procedures of the patient barefoot
standing on the electrode, holding the handle with both hands to put on the body side. Eventually, data
including weight, body mass, BMI, fat-free mass (FFM), appendicular skeletal muscle mass (ASM), and
fat mass (FM) could be generated. The FFMI and ASMI were calculated by dividing a patient’s FFM or
ASM values by the height squared (m2). FFMI < 17 Kg/m2 (male) or < 15 Kg/m2 (female) signi�ed low
FFMI, ASMI < 7 Kg/m2 (male) or < 5.7 Kg/m2 (female) was low ASMI [17] .

Nutritional Intervention
The nutritional intervention plan (except dietary counseling) was not routinely scheduled before treatment
for any patients. For patients with slightly poor appetite or mucositis but who had normal swallowing
function, we recommended oral supplements or enteral nutrition; however, for patients with severe pain
who were able to swallow, we recommended Fentanyl Transdermal Patches (Janssen Pharmaceutica
N.V.) to relieve pain. Parental nutrition was delivered for three consecutive days when patients could not
intake enough energy by enteral nutrition. No one received a nasogastric tube (NG) or percutaneous
gastrostomy (PEG).

Side effects of (chemo)radiotherapy
The adverse effects during radiotherapy were detected weekly; acute toxicities were graded according to
the Radiation Therapy Oncology Group (RTOG) scoring criteria. Radiotherapy-related side effects in the
participants were assessed based on these symptoms, including dermatitis, dry mouth, mucositis, loss of
taste, loss of appetite, nausea, di�culty swallowing. Chemotherapy-related side effects, including
hematologic and non-hematologic toxicity. The worst adverse effects of each patient were selected for
subsequent analysis.

Data Collection
Clinical data were retrospectively collected from their medical records, like age at diagnosis, gender,
height, history of tobacco smoking alcohol consumption, previous medical history, pre-therapy laboratory
test.

NRS-2002 score(s) and nutritional status of all patients were assessed at three-time points: pre-RT (T1,
within �ve days of the start of radiotherapy), in the middle of radiotherapy (T2, 15 ± 5 radiotherapy times),
and at the end of radiotherapy(T3, within 5 days of the end of radiotherapy).

Follow-up
Follow-up duration was measured from the day of diagnosis to the last visit or death. Conventional
follow-up included physical examinations, head and neck MRI or CT, plasma Epstein-Barr virus DNA,
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thyroid function, abdominal sonography, chest radiography or CT, whole bone scan, and PET-CT if
necessary, at least 3–6 months during the �rst two years, and then every 6–12 months.

Statistical analysis
Continuous variables were expressed as mean value and range; categorical variables were expressed as
counts and percentages. The McNemar Test was used to test for statistically signi�cant in the frequency
of malnutrition between different time points. A comparison of complication rates within well-nourished
and malnourished patients was performed using the Pearson Chi-square test. The Progress-free survival
(PFS, from �rst therapy to recurrence or metastases or death), overall survival (OS, from the date of
beginning therapy to the date of death for any cause) was performed using the Kaplan–Meier method to
compare survival outcomes, and differences were evaluated using the log-rank test. Cox proportional
hazards model was used to estimate hazard ratios (HR), 95% con�dence intervals (CI) in multivariate
analysis. Two-sided p values of < 0.05 were considered statistically signi�cant. All statistical analyses
were performed using SPSS version 24.0 software for windows

Results
Summarization of baseline information of patients

An ensemble of 113 NPC patients was analyzed, and corresponding data were collected related to the
elementary parameters used to determine the association between malnutrition and physical
appearances. According to GLIM criteria, 19 of 113 NPC patients (16.8%) before the radiotherapy went
into malnutritional cohorts, and 83.2% of patients were well-nourishment. The baseline characters were
shown in Table 1. The prevalence of malnutrition according to GLIM criteria signi�cantly correlates with
overall stage and induction chemotherapy (p=0.017, and p=0.002, respectively).

The dynamic of nutritional status evaluated by GLIM criteria along with radiotherapy

NPC patients with malnutrition assessed by GLIM criteria during the whole process of radiotherapy was
shown in Table 2. 16.8% of patients were malnutrition before radiotherapy, however, 91.2% were
malnutrition at the end of radiotherapy, which exhibiting an increased prevalence of malnutrition with the
radiotherapy process. Besides nutritional status, according to GLIM criteria, we also investigated the
phenotypic and etiologic criteria of GLIM criteria. Aiming to comparing the e�cacy of different
phenotypic criteria, we sought to use the different combinations by two parameters belonging to
phenotypic and etiologic criteria. Both strategies were exercised to assess the nutritional status of NPC
patients at different times during the whole process of radiotherapy. Therefore, ten subgroups were
constructed with combination of every two indexes belonging to phenotypic and etiologic legs
respectively, which was shown in Table 3. The result remained consistent with that evaluated by GLIM
criteria, and differed phenotypic and etiologic criteria made no difference in the result.

Even though all the phenotypic criteria combining with different etiologic criteria lead to the same
malnutritional trend along with radiotherapy, the incidence of malnutrition assessed by differed
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phenotypic criteria varied according to the results above, indicating that different phenotypic criteria
perform the distinguished sensitivity and speci�city. From Table 3, at two-time points (T2 and T3), weight
loss >5% combined with reduced food intake or disease burden led to the highest proportion of
malnutrition, and the lowest proportion was from low BMI combined with reduced food intake or disease
burden. Notably, for the two muscle loss criteria, FFMI was more sensitive than ASMI, regardless of
different combined etiologic criteria and different time points (T1, T2 and T3), which was concluded from
the higher prevalence of malnutrition by low FFMI compared to ASMI.

The pre-radiotherapy FFMI and ASMI in phenotypic GLIM criteria associated with radiotherapy-related
adverse effects

Since the malnutrition associates with the multiple conditions or factors of the NPC patients and
progressively descends to the worsened situations, we next investigated the potential association
between the pre-radiotherapy phenotypic GLIM criteria and adverse effects. Noteworthily, there was no
signi�cant correlation found between malnutrition evaluated by GLIM criteria. However, despite of
unfound association between GLIM criteria and malnutrition, an altered view toward the single
phenotypic GLIM criterion opened a new discovery to our study. It has been emphasized that GLIM criteria
encapsulate the multiple sections, disparate criteria skid to distinct characteristics, each of which entails
the certain physical status of the patient, indicating it might lead the statistical analysis to different
results. Our result was consistent with this prediction entirely; different GLIM criteria performed differently
when we endeavored to link every phenotypic criterion to post-treatment adverse effects.

In our study, no grade 4 non-hematologic toxicity was observed, and 22 cases (19.5%) were received
parenteral nutrition during radiotherapy. The most common acute toxicities were nausea, mucositis, and
dermatitis. Grade ≥2 nausea, mucositis, dermatitis occurred in 94 patients (83.2%), 81 patients (71.7%),
72 patients (63.7%), respectively (Table S1).

With regards to the correlational analysis, the NPC patients with low FFMI statistically possessed a high
incidence of mucositis (P=0.004), radiodermatitis (p=0.019) (Table 4). Additionally, low ASMI rendered
corresponding patients more susceptible to mucositis (94.7% vs. 67.0%, p=0.014) (data not are shown).
Apart from the multiple adverse events, parenteral nutrition supplement was necessitated for the NPC
patients with low BMI (60.0% vs. 15.5%, p=0.003) and FFMI (35.7% vs 14.1%, p=0.012) (data not are
shown). The relationship between low FFMI and adverse effects were shown in Table 4.

Given that ensuing adverse effects following radiotherapy was a de�nite threat for extra-hospital life
quality of NPC patients, prophylactic efforts would become more available and purposive predicated on
the exposition upon the built-up association between pre-radiotherapy nutritionally diagnostic parameters
and post-treatment performance by our study.

Malnutrition was related to poor survival
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With an end to the analysis adverse events, consequentially, NPC patients’ survival period linking to
malnutrition determined by GLIM criteria was inspected. With a median follow-up of 28.3 months (range
6.2-43.8 months), ten patients died: four from tumor progress, three from hemorrhage in nasopharyngeal,
two from complications, and one because of myocardial infarction. Nineteen patients experienced
treatment failures: four were locoregional, 14 were metastatic, and one suffered from both.

 For all patients, the 2-year PFS and OS were 81.1% and 91.8%, respectively. Univariate analysis, taking
age (<60 years old vs. ≥60 years old), gender, ECOG, overall stage, induction chemotherapy, NRS-2002
before radiotherapy and nutritional status before radiotherapy as prognostic variables for 2-year PFS and
OS, was performed using the log-rank test. Gender, overall stage, and nutritional status before
radiotherapy were signi�cant predictors of 2-year PFS (p=0.028, p=0.018, p=0.015, respectively).
Multivariate analysis showed that gender and nutritional status were independent predictors of PFS,
which con�rmed that malnutrition would lead to poor survival in NPC patients when the confounding
factors were considered and modi�ed by multivariate analysis Table 5 .

The correlation between different groups of nutritional status and survival was shown in Figure 1a. 2-year
PFS was 88.9% in the well nutrition group vs 62.1% in the malnutrition group (HR, 2.964; 95% CI, 1.299-
8.834; p=0.013). However, OS failed to act similarly for the construction of association with malnutrition
(94.7% vs. 91.0%, p=0.882), which was shown in Figure 1b.

Discussion
Based on the previous study, radiotherapy acts to devastate the nutritional status of patients, portending
unfavorable post-treatment outcomes for cancer patients [20]. Especially for NPC patients the nutritional
defect possesses a high prevalence and negatively disrupts the clinical performance of NPC patient.
Therefore, it necessitates the general assessment of the nutritional status of NPC patients. GLIM criteria,
as a well-popularized strategy to assess the nutritional status, get reasonably engaged with our study
targeting NPC, extracting valued clinical guidelines for nutritional management and practice. Likewise,
insightful research into this project may provide more evidence allowing for usability and effectiveness to
GLIM criteria.

Undoubtedly, cancer, including NPC, characterize themselves as a cohort of consumptive diseases, which
competitively and rapaciously seizure the nutrition due to the enormous energy demands resulting from
uncontrollable self-reproduction and proliferation, as a result, heavily uneven distribution of nutrition tilted
to tumor cells sparks the consumption of nutrition for cancer patients [21], rendering it understandable
that the advanced stage of NPC accompanies the malnutrition before treatment from our result.
According to several reports resembling our study, advanced NPC stage cancer patients are more likely to
experience weight loss [10, 22]. Conceivably, locoregionally advanced tumor progresses for a long period,
concurrent with wide deterioration and corresponding symptoms (like loss of appetite, swallowing, and
chewing problems) featuring the impediment to caloric intake, which in the end plunges into nutrition
shortage and induced malnutritional ultimately. Our study has uncovered the risk factors, including N
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stage, overall stage, and IC leading to malnourishment in the clinical practice, allowing for more
sophisticated and reasonable managements or nutritional intervention in a preventive fashion.

As for the impact of IC on nutritional status, as an e�cacious method to combat the tumor metastasis, it
plays an indispensable role especially for advanced stage NPC when noting that 53.9% of NPC patients
with IVA, and about 52.2% of patients received IC treatment as a necessary strategy in our study. In one
sense, IC prolonged the survival of NPC patients [23, 24]. Nonetheless, the concomitant increased IC-
induced toxicity much more likely courts the patients’ malnutrition simultaneously, which acts as a
double-edged sword. Therefore, to balance the side effects and e�cacy has been up to the agenda,
improved IC treatment bearing more effectiveness and less toxicity is supposed to be considered and
developed. Instructionally speaking, prior assessment of nutritional status and examination of nutritional
signs for the NPC patients are ineluctably required. Early nutritional support such as enteral or parenteral
nutrition �gures as a strongly-recommended strategy before radiotherapy lest more di�cult situations
occur to the patients.

According to the previous studies [4, 12], radiotherapy undermines nutrition status, our result of increased
prevalence of malnutrition on NPC along with radiotherapy conforms to this observation. The disruptive
effect on the tumor and normal cells from radiotherapy incentivizes the impedimental process, leading to
the patients’ physical feebleness. On the other hand, released substrates or chemicals from shattered
cells and exposed antigens on the targeted cells induce immune responses and in�ammation, leading to
conclusively the high prevalence of malnutrition during radiotherapy [25-27]. Therefore, radiotherapy
would aggravate the NPC patients’ nutritional status unmistakably, and the careful management of NPC
patients’ nutrition appeared critical and indispensable in the case declined nutritional status concomitant
with radiotherapy heavily compromise the outcomes of patients.

According to the GLIM criteria, if there is one criterion belonging to phenotypic and etiologic criteria
respectively, it will denote malnutrition. Compared to a simple parameter or tool used to assess the
nutritional status, GLIM criteria to some degree cover the speci�c information depicting the differed
characteristics of patients; therefore, it might be more comprehensive. The different combinations of
phenotypic GLIM criteria, weight loss, BMI, ASMI, and FFMI, demonstrated the polarized incidence of
malnutrition. Low BMI contributed to the least proportion of malnutrition meaning the lowest sensitivity.
On the other hand, weight loss >5% contributed to maximum proportion displaying the highest sensitivity
and lowest speci�city, and FFMI generally held the second place in sensitivity.

However, weight alteration as a standard to assess the nutritional status displays the shortcomings and
becomes easily in�uenced by many confounding factors because of its widely embraced contents, for an
instance, loss of skeletal muscle and increased adipose tissue would possibly amount to the stable
weight, masking the objective situations [28]. Therefore, instead of the simple weight-related evaluation,
body composition parameters, such as FFM and ASM, release more precise and relevant information to
detect and monitor nutritional status [29]. In contrast to weight evaluation, FFMI stays relatively
impervious to many other factors and holds considerable sensitivity. Taking clinical practice for
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nutritional management into account, patients who keep under the malnutritional risk must be screened
out and monitored closely as early as possible. Missing any patient with malnutritional risk would be
disfavored, therefore, FFMI, compared to other criteria, is of much practicality, to spot as many patients
under malnutrition as possible.

Utilization of an effective method to improve FFM and FFMI before radiotherapy may reduce the therapy
complications. Nutrition and exercise are the two main ways to improve FFM and FFMI [30]. Su�cient
energy supply was able to maintain skeletal muscle mass during radiotherapy. Therefore, rational and
effective dietary advice and nutrition intervention should be considered. Besides, physical exercise is
another approach to gain skeletal muscle. Lonbro et al.[31]demonstrated that resistance of training
effectively increased lean body mass in head and neck cancer patients undergoing radiotherapy.
However, there is no long-term intervention and optimal diet guidance to maintain SM and compensate
the metabolic consumption for NPC patients with low FFMI before radiotherapy.

Nutritional status involves inseparably with the cancer prognosis and subsequent progress, as evidenced
in several studies that weight loss portends the poor outcomes of patients to some extent [32, 33].
Essentially, malnutrition evidently causes the decline of patient life-related conditions including the
metabolic levels represented by anabolic hormones and tolerance to diseases due to compromised
immunity, which associates with the constant downregulation of released in�ammatory cytokines. As a
result, patients with malnutrition become incompetent to cancer progression and suffer from the
shortened survival period [34, 35]. Hong et al. [11] assessed the nutritional status by modi�ed nutritional
index, consequently elucidating that malnutrition relates to worse 5-year OS (61.8% vs 77.1%, p=0.02).
Also, a meta-analysis study from another angle revealed the potential concatenation binding malnutrition
and survival, indicating that NPC patients with low prognostic nutritional index (PNI) had worse PFS and
OS [36]. Partly Consistent in our study, malnutrition of NPC patients contributed to shorter PFS, and
meaningfully, advanced efforts are required for the more in-depth research on survival period and
malnutritional status. Notwithstanding, the consistent �nding of the relationship between malnutrition
and OS failed to show in our study, which is presumably ascribed to the inadequate follow-up duration
which should have been longer because NPC patients have a long survival period.

We have to admit that several limitations in our study. Evidently, our study belongs to the retrospective
study and some information is likely to be omitted or disinformed, instead all relevant data would be
closely observed and collected in prospective study. For an instance, C-reaction protein, which denotes the
in�ammation state counted in etiologic criteria of GLIM criteria, unfortunately appeared missing in our
study due to its unnecessariness in radiotherapy department. Besides, insu�cient number of patients
collected may also affect the results, which would otherwise drive the outcomes more signi�cant like in
survival analysis and unveil some other hidden �ndings.

Conclusion
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The malnutrition according to GLIM criteria is comparatively prevailing and the prevalence gets
increasing by the times of radiotherapy. Among the phenotypic criteria in GLIM, several adverse effects
are linked to ASMI and FFMI. More importantly, based on our study, the declined nutritional status of NPC
patients would negatively affect the PFS. In a nutshell, our �ndings con�rm that GLIM could be used to
assess nutritional status in NPC patients and have potential clinical use in predicting which cohorts of
patients are susceptible to poor nutritional status, and provide new clues for appropriate nutritional
diagnosis and comprehensive nutritional management of patients with NPC.
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Due to technical limitations, table 1, 2, 3, 4 and 5 is only available as a download in the Supplemental
Files section.
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Figure 1

Survival analysis including PFS and OS by Kaplan-Meier method with nutritional status of NPC patients
a. Kaplan-Meier survival curve between malnutrition and PFS (p=0.015) b. Kaplan-Meier survival curve
between malnutrition and OS (p=0.882)
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