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Objectives

◦ Outline the association between malnutrition and outcomes in the ALS 
population

◦ Describe the challenges in using current assessment tools to diagnose 
malnutrition in patients with ALS

◦ Detail specific malnutrition criteria and their use in the assessment 
process.
◦ Subjective Global Assessment
◦ Global Leadership Initiative on Malnutrition
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Malnutrition and 
ALS

Prevalence rates range from 16% 
-55%

Assessment criteria impacted by 
ALS disease progression

Difficult to assess given disease 
course

• Muscle loss
• Hypermetabolism
• Associated with worse disease prognosis

Weight loss is common
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Nutrition and Outcomes in ALS

◦ Low BMI and higher nutrition risk negatively associated with disease 
severity1. 

◦ Korean population
◦ Nutrient intakes were lowest in those with higher disease severity
◦ Confirms worse intake as disease progresses

◦ Nutritional status at diagnosis or during course of  ALS associated with 
higher mortality2

◦ 30% higher mortality risk (adjusted) for a 5% decrease in usual body weight (n=92)
◦ Bioimpedance performed 

◦ Fat-free mass and phase angle all decreased during disease course
1Park Y. Nutrition 2015;31:1362; 2Marin B. J Neurol Neurosurg Psychiatry 2011;82:628.
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Subjective Global Assessment

◦ Developed in the late 1980’s, a significant variation on the prevailing 
nutrition assessment methodology 
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Domains of  SGA

Nutrient 
Intake

• Adequate: No change
• Inadequate: suboptimal solids, full fluids or minimal intake

Weight 
Loss

• <5%; between 5% and 10% or >10%
• Weight loss in the last two weeks

Symptoms

• Pain, anorexia, nausea, vomiting, diarrhea
• Dental issues, dysphagia, early satiety
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Domains of  SGA – Relevant for ALS

Nutrient 
Intake

• Adequate: No change
• Inadequate: suboptimal solids, full fluids or minimal intake

Weight 
Loss

• <5%; between 5% and 10% or >10%
• Weight loss in the last two weeks

Symptoms

• Pain, anorexia, nausea, vomiting, diarrhea
• Dental issues, dysphagia, early satiety
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Domains of  SGA – Relevant for ALS

Function

• No dysfunction
• Reduced capacity: difficulty with activities of  daily living; chair or bed-ridden 

Metabolic

• High metabolic requirement
• Yes or No

Physical 
Assessment

• Loss of  body fat and muscle
• Presence of  edema
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SGA Rating

SGA: A SGA B: SGA: C

• Well 
nourished

• Normal

• Mildly to 
moderately 
malnourished

• Severely 
malnourished
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GLIM: Malnutrition Diagnostic Approach
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GLIM Criteria Selection

◦ Survey of  existing variables
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GLIM Malnutrition Diagnosis
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BM I: Worldwide
< 20 kg/m 2 if  < 70 years

< 22 kg/m 2 if  ≥70 years
BM I: Asian
< 18.5 kg/m 2 if  < 70 years
< 20 kg/m 2 if  ≥70 years

Phenotypic Criteria
Weight Loss (%) >5% within past 6 months

>10% beyond 6 months
Body Mass Index <20 if  > 70 years

<20 if  >/= 70 years
Muscle Mass Reduced

Etiologic Criteria
Food Intake or 
Assimilation

Ingestion </=50% ER
Any reduction for > 2 weeks
Any chronic GI condition that 
adversely impacts food assimilation or 
absorption

Inflammation Presence or acute disease/injury or 
chronic disease related

ER – Estimated requirements
GI - Gastrointestinal

Malnutrition: One 
criterion from each 
category

Jensen GL, Cederholm T, Correia MITD, et al. GLIM Criteria for the Diagnosis of Malnutrition: A Consensus Report From the Global Clinical Nutrition Community. JPEN J 
Parenter Enteral Nutr. 2019;43(1):32-40. doi:10.1002/jpen.1440
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GLIM Malnutrition Diagnosis
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Phenotypic Criteria
Weight Loss (%) >5% within past 6 months

>10% beyond 6 months
Body Mass Index <20 if  > 70 years

<20 if  >/= 70 years
Muscle Mass Reduced

Etiologic Criteria
Food Intake or 
Assimilation

Ingestion </=50% ER
Any reduction for > 2 weeks
Any chronic GI condition that 
adversely impacts food assimilation or 
absorption

Inflammation Presence or acute disease/injury or 
chronic disease related

ER – Estimated requirements
GI - Gastrointestinal

Malnutrition: One 
criterion from each 
category

Jensen GL, Cederholm T, Correia MITD, et al. GLIM Criteria for the Diagnosis of Malnutrition: A Consensus Report From the Global Clinical Nutrition Community. JPEN J 
Parenter Enteral Nutr. 2019;43(1):32-40. doi:10.1002/jpen.1440
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Malnutrition Severity

https://www.nutritioncare.org/uploadedFiles/Documents/Malnutrition/Global%20Leadership%20Initiative%20on%20Malnutrition%20(G
LIM)%20A%20Framework%20for%20Diagnosing%20Adult%20Malnutrition.pdf
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Body Composition Guidance

Compher C. JPEN 2022;46(6):1232-1242
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Reduced Food Intake or Assimilation

• Dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain

Consider GI symptoms that impact food intake or absorption

• Intestinal failure (SBS)
• Pancreatic insufficiency
• Post operative bariatric surgery

Presence of  malabsorptive disorders

• Esophageal strictures, gastroparesis, enterocutaneous fistula and intestinal pseudo-
obstruction

Other clinical situations
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https://www.nutritioncare.org/uploadedFiles/Documents/Malnutrition/Global%20Leadership%20Initiative%20on%20Malnutrition%20(
GLIM )%20A%20Framework%20for%20Diagnosing%20Adult%20M alnutrition.pdf
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GLIM: Key Messages

Adoption of  a global consensus on criteria for malnutrition diagnosis

Does not exclude the use of  other nutritional assessment tools to guide 
individualized care and treatment

Phenotypic and etiologic criteria were derived from commonly used 
screening and nutritional assessment tools
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◦ Aim: to assess the accuracy of  the GLIM criteria for 
diagnosing malnutrition

◦ Studies selected for review between 1/1/19 –
1/29/22

◦ 20 studies reviewed
◦ 10,781 patients
◦ 44% malnourished
◦ Sensitivity: 0.72 (95%CI, 0.64e0.78)
◦ Specificity: 0.82 (95%CI, 0.72e0.88)
◦ subgroup analysis using SGA as a reference standard, 

the GLIM criteria had better diagnostic value 
(sensitivity, 0.81; specificity, 0.80)

GLIM Meta-analysis 2022

“The GLIM criteria have a high 
diagnostic accuracy for 
distinguishing malnutrition in 
patients…the accuracy of later 
studies was better than that in 
the 126 earlier studies”

Huo Z. Clin Nutr 2022;41(6):1208-1217.
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Recent GLIM Validation

Brito 2021

• Hospital patients (n=601); SGA comparator
• 41.6% total malnutrition
• 86.6% sensitivity; 81.6% specificity
• 5.1 X risk mortality

Sans-Paris 2021

• Nursing home residents (n=485); 12 criteria models
• 13.5 (RFI) and 10.45% (IAD)
• 89% sensitivity; 66% specificity
• Kappa – 0.61-0.96 (RFI); 0.40-0.79 (IAD)
• Mortality- 1.69-2.41 higher (IAD); not significant for RFI

Limker-Hemink 2022

• Hospital (n=574); PG-SGA comparator
• 28% malnutrition
• 43% sensitivity; 79% specificity
• Kappa – 0.22

Chaar 2022
• Hospital (n=598); comparator - “in depth” nutrition assessment
• 23% malnutrition
• 91.9% sensitivity; 95.8% specificity; kappa – 0.85
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Collect global information 
regarding implementation 
of  the GLIM diagnostic 
construct in patient care 

and research.

Identification of  enablers 
and barriers to 

implementation of  the 
GLIM diagnostic 

construct.

GLIM Implementation Survey - 2022
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◦ Respondents from 82 
countries

◦ Countries with >90 
respondents
◦ Brazil (n=190)
◦ Germany (n=98)
◦ The United States (n=384)

GLIM Survey – Global Reach
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GLIM Implementation ◦ Used alongside other comprehensive 
assessment instruments?
◦ 363 responded
◦ 75% - yes
◦ 25% - no

◦ Existing instruments (n=252)
◦ Subjective Global Assessment – 38%
◦ Academy/ASPEN – 31%
◦ Mini-Nutritional Assessment – 30%
◦ Other – 33%

Have the GLIM criteria been 
implemented in your practice?

Answer 
Choices Responses

Yes 26.51% 222
No 55.18% 480
In process 20.14% 177

Answered 879
Skipped 653

23

Criterion Responses Percentage*
Non-volitional weight loss 317 96%

Reduced food intake or assimilation 307 93%

Low body mass index 270 82%
Inflammation 219 66%
Reduced muscle mass 209 63%

GLIM Criteria Utilization

*Of those who answered this question
**331 respondents answered this question (21.6%)
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Assessment Method for Criteria
Weight Loss 
(n=331)

Low BM I 
(n=330)

Reduced 
M uscle M ass 

(n=327)

Reduced food 
intake or 

assim ilation 
(n=330)

Inf lam m ation 
(n=330)

Health record 62.3% 58.2% 14.7% 48.8% 59.4%

Patient 
interview

83.7% 55.2% 30.6% 92.4% 17%

Objective 
measurement

69.8% 73.9% 46.5% 35.5% 41.8%

Physical 
examination

44.1% 37.6% 64.8% 14.2% 23.6%

Not utilized 0.3% 2.4% 18.7% 1.2% 16.4%
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GLIM Application – Mr. C

◦ 67 yrs, admitted with rectal bleeding, weight loss and anemia

◦ Past medical history 
◦ Hypertension
◦ Pre-diabetes
◦ Ventral hernia repair – 5 years ago

◦ Colonoscopy 
◦ Near obstructing mass in the sigmoid colon – preliminary diagnosis of  

adenocarcinoma of the colon.
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GLIM Application – Mr. C
◦ Nutrition screening 

◦ Malnutrition screening tool (MST)
◦ Score of  3 – nutrition risk

◦ Nutrition assessment 
◦ Height: 71” (180 cm)
◦ Weight 6 months ago: 179# (81.4kg)
◦ Current weight: 160# (72.7kg)
◦ BMI: 22.3
◦ Weight loss: 10.6% in past 6 months
◦ Food intake

◦ Gradually has decreased over last few months
◦ Now eating less than half  of normal meals
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GLIM Application – Mr. C
◦ Nutrition focused physical exam

◦ Moderate loss of  muscle
◦ Temporalis
◦ Clavicular
◦ Deltoid
◦ Patellar
◦ Gastrocnemius

◦ Clinical parameters
◦ Albumin – 3.2 mg/dl
◦ Pre-albumin – 12 mg/dl
◦ C-reactive protein – 10 mg/dl
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GLIM Application – Mr. C

◦ GLIM Malnutrition Diagnosis – Mr. C
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BM I: Worldwide
< 20 kg/m 2 if  < 70 years

< 22 kg/m 2 if  ≥70 years
BM I: Asian
< 18.5 kg/m 2 if  < 70 years
< 20 kg/m 2 if  ≥70 years

Phenotypic Criteria
Weight Loss (%) >5% within past 6 months

>10% beyond 6 months
Body Mass Index <20 if  > 70 years

<20 if  >/= 70 years
Muscle Mass Reduced

Etiologic Criteria
Food Intake or 
Assimilation

Ingestion </=50% ER
Any reduction for > 2 weeks
Any chronic GI condition that adversely 
impacts food assimilation or absorption

Inflammation Presence or acute disease/injury or 
chronic disease related

ER – Estimated requirements
GI - Gastrointestinal

Malnutrition: One 
criterion from each 
category

Jensen GL, Cederholm T, Correia MITD, et al. GLIM Criteria for the Diagnosis of Malnutrition: A Consensus Report From the Global Clinical Nutrition Community. JPEN J 
Parenter Enteral Nutr. 2019;43(1):32-40. doi:10.1002/jpen.1440
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GLIM Application – Mr. C

◦ Malnutrition Severity – Mr. C

https://www.nutritioncare.org/uploadedFiles/Documents/Malnutrition/Global%20Leadership%20Initiative%20on%20Malnutrition%20(G
LIM)%20A%20Framework%20for%20Diagnosing%20Adult%20Malnutrition.pdf
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GLIM Application – Mr. C

• Mr. C was diagnosed with severe protein-calorie 
malnutrition per the GLIM diagnostic approach

• Parenteral nutrition was initiated in advance of  planned 
surgical intervention

• PN was continued postoperatively until Mr. C was eating 
adequately
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To Summarize

Malnutrition and ALS 
not as simple as other 

disease entities

Frequently used 
assessment criteria 

confounded by disease 
course

GLIM and SGA offer 
two assessment 

approaches 

GLIM offers a simple 
construct
• Varied options for 

assessment of  muscle mass

GLIM implementation 
is increasing

Much research needed 
for to identify novel 

approaches for 
diagnosing malnutrition 

in ALS
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And now….on to the journal review
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◦ Introduction
◦ Description of  ALS
◦ Majority of  patients develop malnutrition
◦ Malnutrition at diagnosis or during disease course related to survival

◦ Aims of  study
◦ To assess the nutrition status at nutrition support initiation in the patient with 

ALS
◦ Evaluate the influence of  initial nutrition status on disease evolution and survival

Lopez-Gomez JJ. Clin Nutr 2021;40:237-244.
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Study Methods
◦ Observational cohort study

◦ All patients with an ALS diagnosis referred to clinics in 7 hospital in Spain

◦ Informed consent

◦ Research committee approval

◦ Planned data analysis
◦ Nutrition status prevalence
◦ Univariate and multivariate analysis 

◦ Evolution of  the disease
◦ The effect of  nutrition support on outcome
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Variables Assessed
◦ Disease characteristics

◦ Anthropometry
◦ Weight, height, BMI
◦ Percentage of  weight loss

◦ Nutrition assessment
◦ SGA
◦ GLIM
◦ Muscle mass assessment not completed in all patients

◦ Body composition
◦ Bioelectrical impedance
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Results

◦ Total patients – 98
◦ Hospital varied from 1 to 42 patients
◦ ALS confirmed – 93 patients (other 5 were excluded)

◦ 52.7% - spinal onset
◦ 47.3% - bulbar onset

◦ Anthropometrics
◦ BMI: 24.4 (21.7-25.9)
◦ Weight loss: 9.3% (2.7-17.6)
◦ Time period: 9 months (6-12)
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Results
◦ Nutrition status

◦ SGA
◦ A=27; B=43; C=23

◦ GLIM
◦ Moderate=15
◦ Severe=30

◦ Agreement – Kappa: 0.27 (<0.01) – minimal agreement
◦ Spinal – Kappa : 0.3 (p<0.01)
◦ Bulbar – Kappa: 0.24 (p<01)

◦ Body composition
◦ n=31
◦ FFMI = 18.8 kg/m2 (men); 15.8 kg/m2 (women)-p<0,05
◦ Met GLIM criteria: n=5
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Results
◦ Relationship between survival and nutrition status

◦ Higher nutrition status (SGA) = longer survival time (Kaplan-Meier curve): 
(p=0.03)

◦ Decreased survival with severe malnutrition (GLIM): 18 months vs 20 months
◦ P=0.01)

◦ Multivariate analysis
◦ Risk for mortality (SGA): HR: 4.6 (1.5-13.0; p=0.007) over 15 months
◦ Risk of  mortality (GLIM-severe): HR 1.73 (0.7-4.4) p=0.25) over 15 months
◦ Adjusted for age, sex and type of  onset of  ALS
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Discussion
◦ Nutritional deterioration see at first visit – associated with negative 

influence on survival
◦ Not observed equally between SGA and GLIM (unless severe)

◦ Overall lower malnutrition prevalence with GLIM vs SGA (Figure 2)
◦ Much less moderate malnutrition with GLIM
◦ Fairly equal with severe (except with bulbar form)
◦ If BIA or another form of muscle assessment performed, likely a higher

malnutrition prevalence with GLIM)

◦ Limitation
◦ Lack of muscle assessment
◦ Lack of  criteria observed for GLIM malnutrition
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Conclusion

◦ Patients with ALS are often malnourished at diagnosis
◦ Moderate to severe weight loss

◦ Those with better nutrition status (SGA) at diagnosis have a longer 
survival time.
◦ Severe malnutrition (GLIM) had a lower survival

◦ Malnutrition as measured by SGA (mod or severe) is an independent 
risk factor for mortality
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THANK YOU!!!
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