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Cancer Related Malnutrition is a specific type of 
malnutrition

T. Cederholm et al.  Clinical Nutrition  2017
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Arends J, Muscaritoli M, et al. Crit Rev Hematol Oncol 2023

The pathogenesis of 
cancer-related 

malnutrition and body 
composition changes is 

multifactorial
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PreMiO study

4
Muscaritoli et al. Oncotarget. 2017.

PreMiO was a prospective, 
observational study 

conducted at 22 medical 
oncology centers across 

Italy.

(N=1,952)
• >50% had nutritional impairment 
• 9% were overtly malnourished
• 43% were at risk for malnutrition.

FIRST VISIT
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Cancer-related weight loss/
malnutrition/sarcopenia/cachexia

Complex pathophysiology

Malnourished/
Cachectic Phenotype

Effects of antineoplastic 
treatments

Outcome
(tolerance to treatments, morbidity, quality of life, survival)
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AIMS: 

❑ incidence of malnutrition in newly diagnosed 
GIST patients

❑ the proportion of participants in need of 
nutritional intervention

❑ the relationship between nutritional status and 
overall survival (OS)

Ding P et al. Front. Nutr. 2021 
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Methods: 

• retrospective study n=1268 GIST patients treated in hospital from January 2014 to January 2018 
• Nutritional Risk Screening 2002 (NRS2002) and   Patient-Generated Subjective Global Assessment

(PG-SGA) were used to assess the nutritional status of all patients.

Ding P et al. Front. Nutr. 2021 

NUTRITIONAL TRIAGE BASED ON 
THE SCORE OF THE SCORED PG-SGA:

0-1 No need for intervention at this stage. 
Routine periodic reevaluation during 
treatment.

2-3 Patient and family education by 
dietitian, nurse or other specialist with 
pharmacological intervention based on 
symptomatology investigation  and 
laboratory values as appropriate.

4-8 A dietitian is needed, assisted by a 
nurse or physician depending on the 
symptomatology.

≥ 9 Indicates immediate need for better 
symptom control and/or intervention 
options for nutrient intake.

NRS2002 SCORE: 

≥ 3 the patient is at nutritional risk and a nutritional program should be drawn up.

< 3 weekly reassessment of the patient. 
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According to 2008 version NIH stromal tumor risk classification standard the comparison between groups showed that the risk 
of malnutrition in the high-risk group was significantly higher than that in the other three groups (p<0.05) 

Ding P et al. Front. Nutr. 2021 

The comparison among groups showed that the risk of malnutrition in patients with mesentery stromal tumors was 
significantly higher (p<0.05)
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Ding P et al. Front. Nutr. 2021 
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CONCLUSIONS:

❑ About 12.38% of GIST patients had malnutrition at the time of diagnosis, and more than 1/10 of GIST 
patients needed urgent nutritional intervention and management. 

❑ More attention should be paid to the nutritional status of GIST patients, especially those with high 
risk of malnutrition, such as elderly patients and tumors located in the mesenteric. 
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Methods:

❑ Retrospective study n=413 GIST patients who underwent surgical 
resection in the Fourth Hospital of Hebei Medical University from 
January 2016 to January 2020.

❑ Nutritional risk screening 2002 (NRS2002) and Patient-Generated 
Subjective Global Assessment (PG-SGA) to assess the nutritional status of 
all patients at admission and discharge, and the correlation between 
nutritional risk and clinical outcomes was analyzed.

n=413

Ding P et al. Front. Nutr. 2022 
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Ding P et al. Front. Nutr. 2022 

The proportion of nutritional risk (27.60%) and malnutrition (15.73%) in GIST patients at admission 
is high, but the nutritional status is further deteriorated at discharge, and the nutritional risk and 

malnutrition rates are 46.73 and 37.29%, respectively. 

Figure A. Changes of PG-SGA nutritional assessment in 413 
GIST patients at admission and discharge.

Figure A. Changes of NRS2002 screening in 413 GIST 
patients at admission and discharge.
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Ding P et al. Front. Nutr. 2022 

The incidence of surgical-related complications in patients with malnutrition (PG-SGA score ≥ 4) 
(29.23%) was significantly higher than that in patients without malnutrition (18.10%).
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Clemente-Suárez VJ, et al. J. Environ. Res. Public Health 2022

Sarcopenia is the common phenotype 

of different conditions
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Sarcopenia is a 
frequent 

condition in 
oncology with a 

prevalence of 
35.3%. 

Surov A. JPEN 2022 
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Negative clinical impact of sarcopenia
 

•Respiratory failure

•Asthenia, fatigue

•Impaired physical function 

•Increased risk of falls/fractures

•Impaired QoL

•Reduced survival

•Reduced tolerance to treatments 
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METHODS: 

❑ retrospective study n=445 patients with primary resectable
GISTs who had undergone surgical treatment between January 
2013 and January 2021. 

❑ The lumbar skeletal muscle index (SMI) was assessed using 
abdominal computed tomography images taken within 7 d 
preoperatively

Jia J et al. Nutrition 2022 
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RESULTS: 

❑ During a median follow-up of 45 mo
(range, 2 95 mo), 53 patients (11.9%) 
relapsed and 33 (7.4%) died. 

❑ Patients with SMM depletion had a 
poorer RFS than those without SMM 
depletion (P < 0.001).

Jia J et al. Nutrition 2022 

Preoperative SMM 
depletion was an 
independent poor 

prognostic factor for RFS 
after surgery in patients 

with primary GISTs.



Department of Translational and Precision Medicine

Department of Translational and Precision Medicine

20
This study aimed to investigate the correlation between sarcopenia
and adverse events (AEs) of postoperative imatinib therapy through 
computed tomography (CT) quantitative body composition for 
intermediate- and high-risk gastrointestinal stromal tumors (GISTs).

• retrospective study: n= 208 patients with intermediate- and high-
risk GIST treated surgically and treated with imatinib afterward at 
the First Affiliated Hospital of Wenzhou Medical University 
between October 2011 and October 2021. 

• Images of preoperative CT scans within 1 month were used to 
determine the body composition of the patients. 

• On the basis of the L3 skeletal muscle index, patients were classified 
into sarcopenia and nonsarcopenia groups.

RESULTS
• The proportion of AEs related to imatinib in the sarcopenia group was higher, and this disparity had a significant statistical 

significance (P = .013). 

• Sarcopenia was significantly associated with hemoglobin reduction compared with nonsarcopenia (P = .015). 

• There was a significant difference between the sarcopenia group and the nonsarcopenia group in the ratio of severe AEs (grades 3-4). 

• Hemoglobin content (odds ratio [OR], 0.981; 95% CI, 0.963-1.000; P = .045), sex (OR, 0.416; 95% CI, 0.192-0.904; P = .027), and sarcopenia
(OR, 5.631; 95% CI, 2.262-14.014; P < .001) were the influential factors of imatinib severe AEs in patients with intermediate- and high-
risk GIST within 1 year after imatinib treatment.
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to investigate the impact of changes in skeletal 
muscle before and after neoadjuvant therapy with 
imatinib on clinical outcomes in locally advanced 
GIST(LA-GIST)

retrospective study: n= 57 patients with LA-GIST 
who underwent neoadjuvant imatinib therapy in the 
Fourth Hospital of Hebei Medical University from 
January 2013 to March 2019

Ding P et al. BCM Gastr 2022 
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Patients with Skeletal Mass 
Loss during neoadjuvant

therapy had a higher 
incidence of postoperative 
complications (60.00% vs. 

25.00%, p=0.008)

Ding P et al. BCM Gastr 2022 
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Ding P et al. BCM Gastr 2022 

The development of 
Skeletal Mass Loss during 

neoadjuvant therapy in 
LA-GIST patients, rather 

than pre- and post 
treatment sarcopenia, is a 

major prognostic factor for 
the long-term prognosis 

and is also associated with 
recent postoperative 

complication rates and 
pathological regression. 
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The parallel pathway….                      ….and its components 

Muscaritoli M, et al. IAEM 2011
Muscaritoli M, et al. Ther Adv Med Oncol 2019

• Medical history

• Nutrition history 

• General examination

• Anthropometric measurements (BW, BMI, %WL)  

• Screening/assessment of anorexia (FAACT,etc)

• QoL

• Muscle function (e.g. HGS)

• Body composition (e.g. BIA, DEXA, CT)

• Estimation of nutritional needs

• Elaboration of nutritional plan

• Planning of metabolic-nutritional follow-up
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B2-1:We recommend, that total energy 
expenditure of cancer patients, if not measured 
individually, be assumed to be similar to healthy 
subjects and generally ranging between 25 and 
30 kcal/kg/day. 

B2-2: We recommend that protein intake should 
be above 1 g/kg/day and, if possible up to 1.5 
g/kg/day 

Screening and
Assessment

B1-1: To detect nutritional 
disturbances at an early stage, 
we recommend to regularly 
evaluate nutritional intake, 
weight change and BMI, 
beginning with cancer diagnosis 
and repeated depending on the 
stability of the clinical situation. 

B1-2: In patients with abnormal 
screening, we recommend 
objective and quantitative 
assessment of nutritional intake, 
nutrition impact symptoms, 
muscle mass, physical 
performance and the degree of 
systemic inflammation. 

Abnormal 
screening

B2-3: In weight-losing 
cancer patients with insulin 
resistance we recommend to 
increase the ratio of energy 
from fat to energy from 
carbohydrates. This is 
intended to increase the 
energy density of the diet 
and to reduce the glycemic
load. 

B2-4: We recommend that vitamins and minerals 
be supplied in amounts approximately equal to 
the RDA and discourage the use of high-dose 
micronutrients in the absence of specific 
deficiencies

Energy and substrate
requirements

General concepts of
treatment relevant to

all cancer patients

Weight
loss?

YN

ESPEN PRACTICAL GUIDELINE: CLINICAL NUTRITION IN CANCER

Muscaritoli M, et al. Clin Nutr 2021
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Nutritional care in cancer is a continuum decisional flow- chart:
 from oral nutrition to medical nutrition

Oral feeding

Nutritional 

counseling

Nutritional 

supplementation

Enteral tube 
feeding

Parenteral 
nutrition

Oral feeding

Nutritional 
counseling

Nutritional 
supplementation
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Ding P et al. Front. Nutr. 2021 

This study found that only 117 (74.52%)of the 157  patients who needed nutritional 
intervention (PG-SGA score≥ 4) received nutritional support one week before the 

treatment. 
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FIGURE3|The prognosis of GIST patients 
with different PG-SGA scores in nutritional 
therapy and without any intervention.

Ding P et al. Front. Nutr. 2021 

PG-SGA scores: ≥9PG-SGA scores: 4∼8

PG-SGA scores: 0∼1 PG-SGA scores: 2∼3

In patients with PG-SGA score 
of 4 ∼ 8, 

especially those with 
PG SGA score ≥9, 

nutritional therapy 
significantly improved the 

prognosis of patients, and the 
survival time was better than 

that of patients without 
nutritional intervention

(p= 0.025; p=0.001).
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Take-home messages
• La malnutrizione in corso di neoplasia ha una patogenesi multifattoriale

• La prevalenza di rischio nutrizionale e di malnutrizione per difetto è elevata nei pazienti
con GIST ed è maggiore nei GIST a localizzazione mesenterica e nei tumori classificati
come ad alto rischio

• La presenza di malnutrizione nei GIST è un fattore prognostico negativo

• La perdita di massa muscolare prima dell’intevento chirurgico per GIST è un fattore
prognostico negative

• La perdita di massa muscolare durante il trattamento neo-adiuvante con Imatinib è un
fattore predittivo di aumentatta tossicità e di prognosi peggiore

• La terapia nutrizionale nei pazienti GIST con malnutrizione più grave migliora
significativamente la sopravvivenza
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