Supplemental information S2

Definitions used in GRADE evidence profile tables

Evidence tables are used to summarize the body of evidence, the judgments about the quality of the evidence, key results,
and importance.
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Topic 1: Food intake and nutrient assimilation

Author(s): Juan José Lopez Gémez

Question: Assessment of altered food intake in patients with disease-related malnutrition (or at risk of malnutrition)

during follow-up.

Setting: General population is not included. Chronic or acute illnesses are included.

reduce the observed
effect

No. of Certainty assessment Effect Certainty Importance
studies
Study design Risk of | Inconsistency | Indirectness | Imprecision Other considerations No. of No. of HR
bias events | individuals | (95% CI)
Mean length of stay in hospitalized elderly (evaluated with: mean days of stay)
11! observational serious [ not serious serious ? serious ® Strong association. All 78 172 3.25(1.16 [@®®d( |CRITICAL
studies @ possible residual t09.13) MODERATE
confounding factors could
reduce the observed
effect
Evaluation of mean length of stay and readmission (evaluated with: patient's medical history)
12 observational serious | not serious | serious ¢ very serious | all possible residual 57 ®OOQO |[IMPORTANT
studies ¢ e confounding factors could VERY LOW
reduce the observed
effect
Mean length of stay (evaluated with: days of hospitalization)
13 observational serious [ not serious serious & not serious | all possible residual 505 ®dd(O |IMPORTANT
studies f confounding factors could MODERATE
reduce the observed
effect
Mean length of stay in elderly diabetic patients (evaluated with: mean length of stay)
14 observational serious [ not serious serious ? not serious | all possible residual 1090 1.15(1.084 | @@ |IMPORTANT
studies h confounding factors could to 1.219) MODERATE
reduce the observed
effect
Mean length of stay in patients with colorectal surgery following enhanced recovery after surgery (ERAS) protocol (evaluated with: days of hospitalization).
15 observational serious | not serious not serious | serious ® strong association 115 44(-6.8t0 | IMPORTANT
studies ‘ -2) MODERATE
Mean length of stay greater than 7 days in middle-aged hospitalized patients (evaluated with: medical history).
16 observational not not serious not serious | not serious | none 799 1.56 (1.12 (PDDD CRITICAL
studies serious t0 2.18) HIGH
Major complications in surgical patients with pancreatic cancer (evaluated with: death registry).
17 observational serious | serious serious ? serious ' all possible residual 61 279 264071 [@OOQ |UMITED
studies i confounding factors could t0 9.83) VERY LOW | IMPORTANCE




No. of Certainty assessment Effect Certainty Importance
studies
Study design Risk of | Inconsistency | Indirectness | Imprecision Other considerations No. of No. of HR
bias events | individuals | (95% Cl)
Postoperative complications in patients with colorectal cancer (evaluated with: death registry).
18 observational serious [not serious [ serious & serious all possible residual 18 70 66.7 per ®dOQ |[IMPORTANT
studies m confounding factors could 100 LOW
reduce the observed
effect
Complications in patients after scheduled cardiac surgery (evaluated with: medical history).
1° observational serious | not serious | serious® serious " all possible residual 1192 137(07 |@®(OQ [IMPORTANT
studies a confounding factors could to0 2.7) LOW
reduce the observed
effect
Functional capacity after hip fracture (assessed with: Functional Independent Measurement Instrument)
110 observational serious [notserious |serious? serious 9 all possible residual 204 -0.86 ®dOQ |[IMPORTANT
studies ° confounding factors could LOW
reduce the observed
effect
Overall mortality in hemodialysis patients (evaluated with: death registry)
1u case series serious | not serious serious * serious ® strong association. All 26 75 2901117 @O IMPORTANT
(uncontrolled ’ possible residual to 7.16) MODERATE
single-arm confounding factors could
studies) reduce the observed
effect
Mortality in hemodialysis patients (evaluated with: death registry).
112 observational serious [notserious |serious" serious ¥ all possible residual 183 489 1.56 (OO |IMPORTANT
studies t confounding factors could LOW
reduce the observed
effect
Postoperative mortality in patients with critical limb ischemia (evaluated with: clinical registry).
18 observational serious [ not serious serious ? serious ® strong association. All 14 106 6.1(1.6to [@d®(O |LMITED
studies w possible residual 23.7) MODERATE | IMPORTANCE
confounding factors could
reduce the observed
effect
Overall mortality in patients with heart failure (evaluated with: death registry).
11 observational not not serious not serious | serious * strong association 4300 4.06 (2.41 (PPDD CRITICAL
studies serious to 6.84) HIGH
Mortality in patients after hip fracture (evaluated with: death registry).
1% observational serious [ not serious serious ? serious ® strong association. All 333 594 7.66 (4.18 (@@ |IMPORTANT
studies @ possible residual to 14) MODERATE

confounding factors could
reduce the observed
effect




No. of Certainty assessment Effect Certainty Importance
studies
Study design Risk of | Inconsistency | Indirectness | Imprecision Other considerations No. of No. of HR
bias events | individuals | (95% Cl)
Postoperative mortality in patients with scheduled cardiac surgery (evaluated with: death registry).
116 observational serious [notserious |serious? not serious | all possible residual 33 1193 16(1.1to |@@®( |IMPORTANT
studies @ confounding factors could 2.2) MODERATE
reduce the observed
effect
Mortality at one year in elderly with home care (evaluated with: mortality registry).
1Y observational serious | not serious | serious ? serious ® strong association 61 309 8.75(2.45 (@@®( |IMPORTANT
studies v all possible residual to 31.18) MODERATE
confounding factors could
reduce the observed
effect
Mortality at 4 years in the elderly (evaluated with: mortality registry).
118 observational serious | not serious serious @ not serious | strong association. All 578 2892 3.26(2.31 |©OODD CRITICAL
studies : possible residual to 4.6) HIGH
confounding factors could
reduce the observed
effect
Mortality in the elderly after admission (evaluated with: nutritional status and mortality)
110 observational serious [ not serious serious ? not serious | all possible residual 82 204 1.85(1.22 |epO CRITICAL
studies aa confounding factors could to 2.81) MODERATE
reduce the observed
effect
Mortality in elderly patients after admission (evaluated with: death registry).
1?1 observational serious [notserious |serious? serious all possible residual 28 172 3.25(1.16 (@O |CRITICAL
studies ab confounding factors could t09.13) LOW
reduce the observed
effect
Mortality in elderly hospitalized patients (evaluated with: death registry).
11 observational serious | serious 2 serious ? serious * | all possible residual 41 131 5.49(048 [@OOQ [IMPORTANT
studies ac confounding factors could t0 8.92) VERY LOW
reduce the observed
effect
Mortality in elderly hospitalized patients (evaluated with: spdeath registry).
14 observational serious [ not serious serious ? not serious | all possible residual 44 1090 0.895 oo |CRITICAL
studies i af confounding factors could (0.814 to MODERATE
reduce the observed 0.985)
effect
Mortality in elderly patients after admission (evaluated with: death registry).
12 observational serious [ not serious serious ? not serious | all possible residual 90 225 1.85(1.22 |@o@®( |CRITICAL
studies a8 confounding factors could to 2.81) MODERATE

reduce the observed
effect




Explanations

a. Mini Nutritional Assessment (MNA) used to assess food intake.

b. Very wide 95% CI.

c. Small sample size. Use of body mass index (BMI) and ICD-10-AM as gold-standard.

d. Use of MNA and subjective global assessment (SGA) to assess food intake.

e. Measures sensitivity and specificity to detect admission—readmission, not hazard ratio (HR).

f. Evaluation of SGA as a whole. Limited to a given population (not multicenter).

g. Use of SGA.

h. Lack of use of a specific food intake assessment tool. Very specific patient sample (elderly with diabetes).
i. Assessment of food intake compared to a protocol, not to routine intake. The main objective is to compare two interventions.
j. Only one center. 25% patient loss (refusal to participate).

k. Not comparable with similar studies.

I. Not significant HR.

m. Small sample size. No separate assessment of oral food intake.

n. Wide range.

0. MNA evaluates food intake integrated with other parameters. Significant differences in some confounding factors between malnourished and well nourished patients. Study limited to the
acute phase.

p. Use of the MNA-short form (MNA-SF).

d. No 95% ClI for OR.

r. Small sample size. Low reproducibility outside of dialysis patients. The nutritional method does not assess food intake separately.
s. Uses Malnutrition-Inflammation Score (MIS) (food intake is one of its 4 items).

t. Very specific population (hemodialysis patients). Confounding factors related to mortality, albumin, and inflammatory parameters within MIS. Non-prospective study and use of calculated
parameters.

u. Use of MIS and SGA nutritional assessment tests.

v. Nutritional assessment test

w. MNA was not used in all patients.

x. Use of MNA (and, therefore, indirect food intake assessment). The main objective was not the evaluation of food intake tools.
y. Variability in the use of functionality scales and MNA, given the study was multicentric.

z. No separate assessment of food intake. Non-homogeneous patient sample with 2/3 of the total aged 60-75 years.
aa. Population with many illnesses. Possible confounding factors between deceased and non-deceased.

ab. Small sample size. Patients with language barriers and cognitive impairment were excluded.

ac. Design. No separate food intake assessment was conducted, only in the context of MNA. Small sample size.

ad. The result is not consistent with similar studies.

ae. Result was not significant.

af. MNA is used quantitatively.

ag. Population with many illnesses. Possible confounding factors between deceased and non-deceased patients.
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Topic 2: Anthropometry

Author(s): Irene Breton

Question: Progression of acute or chronic diseases, in terms of mortality, mean length of stay, complications, or quality
of life in patients with short-, medium- and long-term altered anthropometry.

Setting: General population is not included.

No. of
studies
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Effect

Certainty

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
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No. of
events

No. of
individuals

Rate
(95%
Cl)

Importance

Overall mortality in hospitalize

d patients

with liver cirrhosis (follow-up: mean 2 years; evaluated with: tricep:

s skinfold (TSF) and mid-arm muscle

circumference

[MAMC])

41234

observational
studies

not
serious

serious ?

not serious

serious ®

all possible
residual
confounding
factors could
reduce the
observed
effect

1. 212 hospitalized patients with
cirrhosis, with follow-up up to 2
years. Severe (TSF or MAMC <5t
percentile) or moderate (<10t
percentile) malnutrition were
independent predictors of
mortality, assessed by Cox
multivariate regression analysis,
and both improved Child-Pugh
prediction. MAMC had a
stronger prognostic power than
TSF.

2. 130 outpatients/hospitalized
patients, 19% overall mortality at
2 years. Malnutrition diagnosed
by TSF is associated with higher
mortality (OR 15.2 p<0.001).

3. Evaluates 184 patients with
cirrhosis, does not define
whether they are hospitalized.
Defines malnutrition as TSF<30—
50% of the reference value.
Child—Pugh B/C patients with
malnutrition presented higher
mortality at 1 and 2 years
(p<0.001).

4. 120 hospitalized patients with
cirrhosis. Patients with MAMC
and TSF <P5 have significantly
higher mortality at 3, 6, 12 and
24 months (Kaplan-Meier).

[1eO)
MODERATE

CRITICAL

Overall mortality in hemodialysis patients (follow-up: 1-5 years; evaluated with: mid-arm

circumference [MAC], MAMC, TSF).

6 567.89,10

observational
studies

not
serious

not serious

not serious

not serious

none

5. 100 patients, 7% mortality at
one year. Patients who died had
a lower TSF: median (Cl range),
Mann-Whitney test: median 9
(7-11) vs 14 (10-19), p=0.021.
MIS is a strong predictor of
survival, with a cut-off value of
6.5.

SO0
HIGH

CRITICAL




No. of
studies

Certainty assessment

Effect

Study design

Risk of
bias

Inconsistency | Indirectness

Other
considerations

Imprecision

No. of
individuals

Rate
(95%
q)

No. of
events

Certainty

Importance

6. 242 patients, follow-up 1-132
months. Overall mortality risk
factors (Cox univariable
proportional hazard model)
HR(CI): TSF 0.95 (0.92-0.98)
p<0.01; MAC 0.91 (0.87-0.96)
p<0.01; MAMC 0.089 (0.83-0.95)
p<0.01.

7.792 patients. MAMC in the
lower two quartiles had lower
survival (Kaplan-Meier p<0.01).
Maintained after adjusting for
case-mix, inflammatory markers
and malnutrition—inflammation—
cachexia syndrome.

8. 128 patients. Patients who
died had lower MAMC. MAMC
was a predictor of mortality
(Kaplan—Meier).

9. 761 patients (446 followed-up
at one year), 15% mortality.
MAMC was significantly lower in
patients who died 21.5 (3.0) vs
22.2 (3.4). p=0.041. No
differences were observed in TSF
(Student’s t-test).

10. 28 patients, mortality at one
year 39.3%. CMB was not related
to mortality (<cut-off value
61.1% higher than cut-off value
60.0 p=0.311 chi-squared).

Overall mortality in hospitalize

d patients

(follow-up: 1- 5 years; evaluated

with: MAMC and TSF).

21112

observational
studies

serious
c

not serious not serious

serious © all possible
residual
confounding
factors could
reduce the
observed

effect

11. 445 patients >65 years
admitted with acute medical or
surgical illness. MAMC quartiles
at admission were associated to
mortality, HR 0.73 (0.56-0.97)
p=0.028.

12. 644 patients admitted for
gastroenterological disease or
liver disease. The decrease in
MAMC and TSF was related to
lower survival at 5 years
(p<0.001 and p<005,
respectively).

a0
MODERATE

CRITICAL

Overall mortality in patients admitted to

a geriatric rehabilitation unit (foll

ow-up: 1-4.5 years; evaluated wit

h: MAMC, TSF).

21314

observational
studies

not
serious

serious 9 not serious

not serious none

13. 219 patients. MAMC and TSF
were associated with higher
mortality at 4.5 years. MAMC:
prevalence 35.9% HR 2.1; 95% ClI

e
MODERATE

CRITICAL




No. of
studies

Certainty assessment

Effect

Certainty

Study design

Risk of
bias

Inconsistency

Indirectness

Other
considerations

Imprecision

No. of
individuals

Rate
(95%
q)

No. of
events

Importance

(1.5-2.9) p<0.0001. TSF
prevalence 13.7% HR 2.0; 95% ClI
(1.4-3.1) p<0.001.

14. 110 patients. MAMC and TSF
were associated with mortality
at 1 year in univariate analysis
(p<0.08) but not in multivariate
analysis.

Overall mortality in patients with chronic obstructive pul

monary disease (COPD) (evalu

ated with: MAC, calf circumference [CC], arm muscle ar

ea)

21516

observational
studies

serious
e

not serious

not serious

not serious none

15. 96 male patients with mean
age 6919 years. Mid-arm muscle
area <25 percentile was
associated with higher mortality
at 3 years in multivariate
analysis.

16. 104 patients, 94.2% male,
mean age 74.2+ 6.9. MAC <23.5
cm and CC <30 cm were
associated with higher mortality:
HR 3.09 (95% CI 1.30-7.38;
0<0.001 and HR 4.40 (95% CI
1.82-10.63); p<0.001
respectively.

a0
MODERATE

CRITICAL

Overall mortality in cancer patients (follo

w-up: 1-255 wee

ks; evaluated wi

ith: TSF, MAC, arm muscle area, CC)

3171819

observational
studies

not
serious

serious 9

not serious

not serious none

17. 334 patients (58.4% women)
undergoing palliative treatment
for cancer. Decreased mid-arm
muscle area (<32 cm? in men and
<18 cm?in women) was
associated with poorer survival:
HR 1.57 (95% Cl 1.12-2.18;
p=0.007); Decreased CC (<34 cm
in men and <33 in women) was
associated with poorer survival:
HR 2.00 (95% Cl 1.45-2.76)
p<0.001.

18. 252 patients with diffuse
large B-cell lymphoma treated
with R-CHOP. MAMC is
associated with overall survival,
but not with disease-free
survival. In multivariate analysis,
no relationship between
anthropometric parameters and
survival was observed.

19. 338 patients with non-small
cell lung cancer. Kaplan-Meier
survival analysis: TSF >10 mm
(1st quartile), median survival
was 46 weeks (95% Cl 38-58); <5
mm (4th quartile), 22 weeks

a0
MODERATE

CRITICAL




No. of
studies

Certainty assessment

Effect

Study design

Risk of
bias

Inconsistency

Indirectness | Imprecision

Other
considerations

No. of
individuals

Rate
(95%
q)

No. of
events

Certainty

Importance

(95% Cl 11-34) p<0.01. MAC >28
cm, (1st quartile), 44 weeks (95%
Cl 33-56); <23 cm (4th quartile)
30 weeks (23-37) p<0.01.

Overall mortality in patients with HIV infection (follow-up:

mean 6 months; evaluated wit

h: MAC)

120

observational
studies

serious
f

not serious

serious & not serious

none

812 patients were evaluated,
41% male, age 32 years (28-40).

MAC was associated with
mortality at 6 months.
Continuous variable: with each
1-cm increase, multivariate
analysis, HR 0.82 (95% CI 0.71—
0.94).

:10]@)
LOW

CRITICAL

Overall mortality in patients with traumatic and non-traumatic brain injury (follow-up: mean 5 months; evaluated with: TSF and MAMC)

121

observational
studies

serious
h

not serious

not serious serious

all possible
residual
confounding
factors could
reduce the
observed
effect

30 patients. No association was
found between anthropometric
measures and mortality at 5
months.

a0
MODERATE

CRITICAL

Mortality at h

ospital discharge

in critically ill patients (eval

uated with: MAC, MAMC, TSF)

22223

observational
studies

not
serious

serious

not serious not serious

none

22. 1363 patients from 31 ICUs.
Hospital stay 21.1 days (25.5).
21.4% mortality at discharge.
MAMC was associated with
mortality OR 0.95 95% Cl (0.93—
0.98) p<0.001. No association
was observed with TSF: OR 1.01;
95% Cl (0.99-1.02) p=0.3218.

23. 44 patients. 51% mortality.
MAC <5 percentile was
associated with higher mortality
p=0.003. In multivariate logistic
regression, MAC <15th
percentile showed a significant
association with mortality,
P=0.03.

a0
MODERATE

IMPORTANT

In-hospital mortality in patient

s with liver cirrhosis (evalua

ted with: MAC)

124

observational
studies

not
serious

not serious |

not serious
h

not serious

none

prospective study of 60 patients.
Malnutrition defined by
anthropometry (MAC <5t
percentile) was not associated

SO0
HIGH

IMPORTANT

10
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Study design

Risk of
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Imprecision
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(95%
q)

No. of
events

Certainty

Importance

with increased mortality; relative
risk (RR) 1.27 (0.51-3.2) p=0.417.

In-hospital mortality in acute patients (fo

llow-up: 15-60 days; evaluated with: MAMC, TSF)

4 25,26,27,28

observational
studies

not
serious

serious ¢

not serious

not serious

none

25. 1561 hospitalized patients
with acute illness. MAMC <25 cm
is related to higher in-hospital,
age-adjusted mortality > 60
years; OR 4.18 (2.33-7.47)
p<0.001.

26. 396 hospitalized patients
with acute illness. Malnutrition
was diagnosed with MAMC.
Poorer outcome was. associated
with malnutrition: significant
differences in the distribution of
patients into malnutrition
categories (deceased or alive at
discharge), Chi-square test,
p=0.03.

27. 318 patients. MAC <20 cm in
men and <19 cm in women was
associated with in-hospital
mortality, adjusted analysis HR
1.8 (95% Cl 0.98-3.4; p=0.06)
and increased 30-day mortality:
HR 1.6 (95% CI 1.0-2.3 p=0.048).

28. 324 patients >70 years
admitted for medical illness.
MAC was lower in patients who
died within 15 days: 26.9 (3.8)
cm vs 23.5 (4.0) cm p<0.01,
Student’s t-test.

a0
MODERATE

IMPORTANT

In-hospital mortality in patient

s with obstructive jaundice (assessed with: TSF, MAMC).

129

observational
studies

serious

serious *

not serious

serious'

all possible
residual
confounding
factors could
reduce the
observed
effect

39 patients with obstructive
jaundice of different etiology. No
relationship was found between
anthropometry and hospital
mortality. Mortality in patients
with TSF <15t percentile 0/10 vs
5/28 in patients with TSF > 15t
percentile p=0.298. Mortality in
patients with MAMC <15t
percentile 2/12 vs 3/26 when
higher, p=0.643.

10]0)
Low

IMPORTANT

Major complications in criticall

y ill patients (evaluated with: MAC, MAMC,

TSF)

123

observational
studies

not
serious

not serious

serious ™

serious ™

all possible
residual
confounding

44 critically ill patients. 51%
mortality. MAC <15 percentile
was associated with an increased

[1O)
MODERATE

IMPORTANT

11



No. of Certainty assessment Effect Certainty Importance
studies
Study design | Risk of | Inconsistency | Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95%
cl)
factors could risk of complications (sepsis,
reduce the multiorgan failure); multivariate
observed logistic regression, p=0.03.
effect
Severe complications in hospitalized geriatric patients (medical/surgical) (evaluated with: MAC, suprailiac skinfold)
130 observational | not not serious not serious not serious none 586 hospitalized geriatric [SIS1ST60) IMPORTANT
studies serious patients, 6.3% presented a HIGH
serious complication. MAC
tertile was associated with risk
of complications: 13.8% (lower
tertile), 2.4% (middle tertile),
3.2% upper tertile, p<0.001.
Suprailiac skinfold tertile was
associated with risk of
complications: 13.7%, 4.3%,
1.6% p<0.001. Other results:
weight loss > 5% and BMI <22
kg/m? were related to increased
risk of complications.
Pressure sores in patients with traumatic and non-traumatic brain injury (follow-up: mean 5 months; assessed with: TSF, MAMC).
12 observational | serious | serious" not serious serious M° all possible 5 patients. Absolute values of [21-10]0) IMPORTANT
studies residual CMMB were correlated to the LOW
confounding degree of pressure sores; r=-
factors could 0.511 p=0.005. No correlation
reduce the was found with TSF: r=-0.316
observed p=0.095.
effect
Peritonitis in patients with continuous ambulatory peritoneal dialysis (CAPD) (follow-up: mean 6 months; assessed with: TSF, MAMC)
13 observational | not serious " not serious | serious "° none 31 patients with CAPD. Absolute | @ (OO IMPORTANT
studies serious values of TSF were related to the | LOW
number of cases of peritonitis
within 6 months r=0.329, p<0.05.
No relationship was observed
with MAMC.
Mean hospital stay in patients with obstructive jaundice (evaluated with: TSF, MAMC)
1% observational | serious | serious “P not serious serious @ all possible 38 patients with obstructive o000 IMPORTANT
studies h residual jaundice of different etiology LOW

confounding
factors could
reduce the
observed
effect

(neoplastic and non-neoplastic).
Malnutrition defined as TSF or
MAMC <15t percentile. Patients
with malnutrition had a
significantly higher mean length
of stay: median 10 days vs 3
p=0.048

12



No. of
studies

Certainty assessment

Effect

Study design

Risk of
bias

Inconsistency | Indirectness

Imprecision

Other
considerations

No. of
events

No. of
individuals

Rate
(95%
q)

Certainty

Importance

Mean hospita

| stay in patients with an ac

ute illness (evaluated with: MAC,

MAMC, TSF, CC)

5
25,26,32,33,34,35

observational
studies

not
serious

serious 9" serious ¢

not serious

all possible
residual
confounding
factors could
reduce the
observed
effect

25. 1561 hospitalized patients
with acute illness. MAMC was
not evaluated in 78 of patients.
MAMC <25 cm predicted a
prolonged mean stay, truncated
at 21 days (R2=0.7%; p<0.01).
BMI did not significantly predict
mean length of stay.

26. 396 hospitalized patients
with acute illness. MACM and
TSF did not significantly predict
mean length of stay (Kruskal-
Wallis, multiple category
comparison and mean length of
stay, p=0.12 and 0.34,
respectively).

32. 278 patients. Mean length of
stay was longer in patients with
MAC <25 cm: 17.29+13.23 days
vs 14.16+12.52 days with MAC >
25 cm; p<0.05 (Mann-Whitney
test). In women, MAC predicted
mean stay > 12 days: OR 2.8 95%
Cl (1.3-6.1), p<0.05. TSF <70%
predicted mean stay > 12 days:
OR 3.1 (1.6-6.24), p<0.001.

34. 1033 medical and surgical
patients, evaluable data for 733.
Logistic regression. MAC was not
related to an increased risk of
hospitalization at 7 days: OR 0.98
(95% C1 0.96-1.91) p=0.1. CC
showed a nearly significant
relationship: OR 0.97 (95% CI
9.55-1.0) p=0.005.

35. 295 patients of Nutrition
Day. MAC <21 cm and CC<31cm
were associated with an
increased risk of hospitalization
>7 days: OR 6.52 (95% CI 2.91—
18.55) p<0.001) and OR 2.51
(1.51-4.3).

1O
MODERATE

IMPORTANT

Mean length

of stay in hospita

lized surgical patients (evaluated with: MAC, MAMC, TSF)

133

observational
studies

serious
.

not serious not serious

not serious

none

298 surgical patients. MAC and
MAMC <15 percentile and
<50t percentile predicted longer
mean length of stay. Wilcoxon
nonparametric test, p<0.001. No
relationship was observed with
TSF.

000
MODERATE

IMPORTANT
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No. of
studies

Certainty assessment

Effect

Risk of Indirectness

bias

Study design Inconsistency Imprecision

Other
considerations

No. of
events

No. of
individuals

Rate
(95%
cl)

Certainty

Importance

Hospital readmission (follow-up: mean 30 days; evaluated with: CC, MAC)

23436 not serious ¢ not serious serious ¢

serious

observational
studies

none

34. 661 patients. MAC and CC
were not associated with 30-day
readmission. Univariate analysis.
MAC: OR 0.98 (95% Cl 0.95-1.01;
p=0.2). CC: OR 0.99 (95% CI
0.96-1.02 p=0.6.

36. 161 patients admitted to
internal medicine, 44% with
decreased CC (<34 cm in men
and <33 cm in women), was
associated with a higher
admission rate. Multivariate
analysis adjusted for sex and
age: OR 3.89 (95% Cl 3.34-11.31;
p=0.008.

®d00
LOW

IMPORTANT

Quality of life in chronic hemodialysis patients (evaluated with: MAMC)

17 observational not serious not serious serious *

studies

not
serious

none

792 patients. MAMC was
associated with the mental
health scale of SF-36, p<0.01.

1 O)
MODERATE

IMPORTANT

CC, calf circumference; MAC, mid-arm circumference; MAMC, mid-arm muscle circumference; TSF, triceps skinfold; R-CHOP, rituximab, cyclophosphamide, doxorubicin,

vincristine, and prednisone.

Explanations

a. Studies conducted in different types of populations (hospitalized, outpatients) and in different clinical settings that do not rule out malnutrition that is not disease-related.

b. The cause of death (due to hepatocellular carcinoma or liver failure) has not been evaluated, which may be differently affected by malnutrition.

c. Patients with severe illness were excluded.

d. Results are inconsistent with those of other studies.

e. Most patients were male.

f. Patients for whom there was no tuberculosis data were excluded.

g. High percentage of patients lost to follow-up.

h. Small sample size.

i. Results are inconsistent results between the two studies with regard to the role of MAMC.
j. Results are variable in different studies; results are not always adequately described.
k. The effect of the etiology of jaundice on the mean length of stay was not evaluated.
I. The effect of the etiology on the mean length of stay was not evaluated.

m. Confounding factors are not defined; small sample size.

n. The mean length of stay was evaluated up to 21 days.

0. Gender was not taken into account when considering absolute anthropometry measures.

p. Data were not adequately described, only median length of stay was reported, without a range.
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g. Imprecise data, only median values.
r. Bedridden patients were excluded.

s. Positive results only in one dimension of quality of life.
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Topic 3: Biochemical analysis — Complication in surgical illness

Author

(s):

Question: Complications during follow-up of surgical illnesses with biochemical alterations (albumin, prealbumin and C-
reactive protein [CRP]).

Setting:
No. of Certainty assessment Impact Certainty | Importance
studies
Study design | Risk of | Inconsistency | Indirectness | Imprecision Other
bias considerations
Albumin and post-surgical complications in elderly patients with hip fracture surgery (follow-up: mean 3 years; evaluated with: Registry).
11 observational | serious | not serious not serious | not serious 17,651 patients were included. - IMPORTANT
studies a Patients with hypoalbuminemia had
higher rates of sepsis (RR 1.92; 95%
Cl 1.36-2.72, p<0.001), and higher
rates of unscheduled intubation
need (RR 1.51; 95% Cl 1.21-1.88,
p<0.001). Patients with
hypoalbuminemia had longer
hospital stays.
Albumin and early complications after hip fracture surgery (follow-up: mean 30 days; evaluated with: Registry).
12 observational | serious | not serious not serious | not serious 12,373 patients were included. - IMPORTANT

studies

b

Hypoalbuminemia was an
independent risk predictor for major
complications (acute myocardial
infarction, cardiac arrest, acute renal
failure, sepsis, septic shock, stroke,
pulmonary embolism, reintubation,
prolonged intubation, and coma),
with an OR for mild
hypoalbuminemia of 1.21 (95% CI
1.01-1.46, p=0.042), moderate
hypoalbuminemia OR 1.47 (95% CI
1.21-1.79, p<0.001) and severe
hypoalbuminemia OR of 2.68 (95%
Cl 1.77-3.29, p<0.001).
Hypoalbuminemia was also
associated with a higher presence of
minor complications (deep vein
thrombosis, pneumonia, surgical
wound complication and urinary
tract infection), with OR of 1.05,
1.38 and 2.42 for mild, moderate
and severe hypoalbuminemia,
respectively.

Hypoalbuminemia and complications in patients with colon cancer surgery (follow-up: mean 30 days; evaluated with: Registry).
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No. of
studies

Certainty assessment

Study design

Risk of

bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

Importance

13

observational
studies 2

serious

not serious

not serious

not serious

5,143 patients included. Patients
with preoperative hypoalbuminemia
had more cardiac, pulmonary and
septic events 30 days after surgery.
Patients with hypoalbuminemia had
longer duration of postoperative
ileus and a longer hospital stay
(especially patients undergoing open
surgery), with OR between 1.43 and
1.94.

IMPORTANT

Albumin

and postoperative compli

cations after hip

surgery (evalu

ated with: Meta-analysis).

34

observational
studies 2

serious

not serious

not serious

not serious

10,942 patients. Hypoalbuminemia
was significantly associated with an
increased risk of postoperative
complications, with a pooled OR of
1.89; 95% Cl 1.06-3.38, p<0.001.

IMPORTANT

Perioper

ative albumin and suture failure in colorectal cancer (eva

luated with: Registry).

15

observational
studies ¢

serious

not serious

not serious

not serious

200 patients who underwent
curative laparoscopic surgery for
colorectal cancer. Postoperative
albumin in patients with
anastomotic leak was lower than in
patients without anastomotic leak.
In multivariate analysis, day 1 and
day 3 albumin were predictors of
suture failure.

LIMITED
IMPORTANCE

Preoperative albumin and complications after abdominal aortic aneurysm repair surgery (evaluated with: Registry).

16

observational

studies d

serious

not serious

not serious

not serious

15,002 patients. Both moderate and
severe hypoalbuminemia were
associated with longer hospital stay,
higher pulmonary complications,
and reoperation rates.

IMPORTANT

Hypoalbuminemia and complications after hip replacement surgery (follow-up: mean 30 days; evaluated with: Registry).

17

observational
studies 2

serious

not serious

not serious

not serious

49,603 patients. Patients with
hypoalbuminemia had a higher rate
of complications, both in general
and severe complications (sepsis,
acute myocardial infarction, stroke,
cardiac arrest, pulmonary embolism,
coma, or death), higher rates of
surgical site infection, higher rate of
pneumonia, and longer hospital
stay.

IMPORTANT

Explan

ations

a. Hypoalbuminemia was defined as albumin <3.5 g/dL.
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b. Four albumin ranges were considered: normal: > 3.5 g/dL, mild hypoalbuminemia: 3.1-3.49 g/dL, moderate hypoalbuminemia: 2.4-3.1 g/dL, and severe hypoalbuminemia: albumin <2.4
g/dL.

c. Albumin on postoperative day 1 and 3 were considered.

d. Moderate hypoalbuminemia was defined as 2.8-3.5 g/dL; severe hypoalbuminemia was defined as <2.8 g/dL.
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Topic 3: Biochemical analysis — Complication in medical illness

Author(s):
Question: Complications during follow-up of medical illnesses with biochemical alterations (albumin, prealbumin and
CRP).
Setting:
No. of Certainty assessment Impact Certainty | Importance
studies
Study design | Risk of | Inconsistency | Indirectness | Imprecision Other
bias considerations
Prealbumin at admission and major cardiac events in patients with acute coronary syndrome (evaluated with: Registry).
1! observational | serious | not serious not serious | not serious 610 consecutive patients admitted for | - IMPORTANT
studies 2 acute coronary syndrome. Low
prealbumin was an independent
predictor of adverse cardiac events
(death, acute heart failure,
reinfarction, and cardiogenic shock).
Albumin and progression of chronic renal failure (follow-up: mean 2 years; evaluated with: Registry)
1?2 observational | serious | not serious not serious | not serious 728 predialysis patients. The - IMPORTANT
studies b combination of low albumin. and low
BMI was associated with an increased
risk of chronic renal failure: OR 3.51
(95% Cl 1.63-7.56). The largest
differences were found between the
low albumin + low BMI and high
albumin + high BMI groups.
Albumin and severity of COVID-19 infection (evaluated with: Systematic literature review).
113 observational | serious | not serious not serious | not serious 910 patients. Patients with - IMPORTANT
studies ¢ hypoalbuminemia had an increased
risk of severe COVID-19 infection
(respiratory distress, need for ICU,
and/or death): OR 12.6 (95% Cl 7.5—
21.1, p<0.001).
Serum CRP and infectious complications in bariatric surgery patients (evaluated with: Meta-analysis).
64 observational | serious | not serious not serious | not serious Elevated CRP levels can predict risk of | - IMPORTANT

studies

d

postoperative infections in bariatric
surgery. CRP ondays 1, 3,and 5 has a
high sensitivity and specificity and a
negative prognostic value for
postoperative infections.

Albumin and infections in the postoperative period of hip arthroplasty (evaluated with: Meta-analysis)
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No. of Certainty assessment Impact Certainty | Importance
studies

Study design | Risk of | Inconsistency | Indirectness | Imprecision Other
bias considerations

IMPORTANT

20° observational | serious | not serious not serious | not serious 18 studies demonstrated a correlation
studies € between preoperative
hypoalbuminemia and worse
postoperative outcome. In a meta-
analysis of 8 studies, albumin <3.5
g/dL was independently associated
with postoperative surgical wound
infections (OR 2.176, 95% Cl 1.9-2.4).

Albumin and surgical site infection in the postoperative period of orthopedic surgery (evaluated with: Meta-analysis).

13° observational | serious | not serious not serious | not serious 112,183 patients included. - IMPORTANT
studies e Hypoalbuminemia (albumin <3.5 g/dL)
was associated with a relative risk of
infection of 2.39 (95% Cl 1.57-3.64,
p<0.0001). Surgical wound infection,
deep tissue infection, and joint
infection were considered.

Albumin and complications in elderly patients

237 observational | serious | not serious not serious | not serious In the community and in residential IMPORTANT
f centers, albumin is positively
associated with muscle strength
measured by hand dynamometry and
with autonomy for activities of daily
living; albumin is negatively associated
with the degree of disability. In
hospitalized patients, higher albumin
levels correlate with a shorter hospital
stay. In patients with hip fracture,
albumin <38 g/L is associated with a
higher probability of post-surgical
complications (cardiac, pulmonary,
infections, hemorrhage,
thromboembolic complications).

studies

Explanations

a. The cut-off for prealbumin was <17 mg/dL.

b. Four albumin ranges combined with BMI were considered: albumin <4 g/dL + BMI <23.5; albumin > 4 g/dL + BMI <23.5; albumin <4 mg/dL + BMI > 23.5; albumin > 4 g/dL + BMI > 23.5.
Progression of chronic renal failure was defined as a decrease in glomerular filtration rate of <30% or initiation of dialysis within 2 years.

c. Hypoalbuminemia was considered depending on the reference values of each laboratory.
d. The 6 studies used different times to measure postoperative CRP levels. 3 studies did them on day 1, 3 studies on day 3, and 3 studies on day 5.
e. Hypoalbuminemia was defined as albumin <3.5 g/dL.

f. In studies with hospitalized patients, mean albumin levels were 36.04 g/L (95% CI 34.81-37.28); in studies in the community mean albumin was 41.13 g/L (95% Cl 40—-26-42). Studies were
very heterogenous.
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Topic 3: Biochemistry analysis — Mortality in medical illness

Author(s): Rosa Burgos

Question: Mortality during follow-up of medical ilinesses with biochemical alterations (albumin, prealbumin and CRP).

Setting:

No. of

studies

Certainty assessment

Effect

Certainty

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

No. of
events

No. of
individuals

Rate
(95%
Cl)

Importance

Hypoalb

uminemia and mortality d

uring hospitalization and at discharge (follow-up: mean 1675 days; evaluated with: Registry).

11

observational
studies

serious
a

not serious

not serious

not serious

strong
dose-response
gradient
association

30,732 patients, 1875 died on
admission and 12,201 during follow-
up.

Albumin <2.5 mg/dL adjusted in-
hospital mortality: OR 18.7 (95% ClI
14.9-23.4); mortality during follow-
up: OR 6.1 (95% Cl 5.5-6.7). Albumin
2.5-3.5 mg/dL adjusted in-hospital
mortality: OR 4.8 (95% Cl 4.0-5.7);
mortality during follow-up: OR 2.7
(95% Cl 2.6-2.9)

SO0
HIGH

CRITICAL

Albumin

and mortality in hemodia

lysis patients (evaluated with: Meta-analysis of studies with mortality data).

352

observational
studies

serious
b

not serious

not serious

serious ¢

Albumin was inversely associated
with mortality (HR 0.7355, 95% CI
0.6775-0.7984), stronger in all-
cause mortality than in
cardiovascular mortality.

Prealbumin was not significantly
associated with mortality in 4
studies.

IMPORTANT

Albumin

and mortality in the elderly in the community (evaluated with: mortality registry).

13

observational
studies

serious
d

not serious

not serious

not serious

77,531 patients > 65 years, mean
follow-up 3.3 years. 3,840 persons
died. Mortality risk gradually
increased with decreasing albumin
(all-cause mortality, cancer
mortality, cardiovascular and
respiratory death), HR for albumin
<3.6 g/dL 2.84 (95% Cl 2.4-3.27).

IMPORTANT

Hypoalb

uminemia and 30-day mortality in patients hospitalized for acute medical iliness (evaluated with: Registry).

14

observational
studies

serious
e

not serious

not serious

not serious

5,894 patients included, 332 died
within 30 days of admission.

IMPORTANT
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No. of
studies

Certainty assessment

Effect

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

No. of
events

No. of
individuals

Rate
(95%
Cl)

Certainty

Importance

Hypoalbuminemia (albumin <3.5
mg/dL) conferred a 30-day all-cause
mortality OR of 1.95 (95% Cl 1.31-
2.9), adjusted for sex, age, and
Charlson comorbidity index.

Hypoalb

uminemia and mortality in patients post-a

cute myocardial infarction (follow-up: mean 2240 days; evaluated with: Registry).

15

observational
studies

serious
f

not serious

not serious

not serious

The risk of post-acute myocardial
infarction mortality increased with
decreasing albumin levels, with HR
between 1.45 and 4.33 for 4 ranges
of serum albumin.

IMPORTANT

Hypoalb

uminemia and post-stroke mortality (follow-up: mean 3 months; evaluated with: Registry).

16

observational
studies

serious
8

not serious

not serious

not serious

1,477 consecutive patients enrolled
in 34 hospitals in the state of
Georgia (USA). 10% (154 patients)
died during hospitalization.
Hypoalbuminemia (albumin <3.5
mg/dL) was an independent risk
factor for mortality, with increasing
mortality with decreasing album
levels.

IMPORTANT

Hypoalb

uminemia and long-term mortality in read

mitted medica

| patients (follow-up: 3 years; evaluated with: Registry).

17

observational
studies

not
serious

serious "

not serious

not serious

The long-term mortality rate in
patients readmitted for medical
illnesses is 4.6 times higher than in
patients with normal albumin.
Persistent hypoalbuminemia is
associated with higher mortality.

IMPORTANT

Pretreatment hypoalbuminemia and mortality in ¢

ancer patients

(evaluated with: Systematic literature review).

598

observational
studies

serious
i

not serious

not serious

not serious

Gastrointestinal cancer: 26 of 29
studies found that higher albumin
levels were associated with better
survival in multivariate analysis. The
same findings were reported by 9 of
10 studies in lung cancer, 6 of 6
studies in gynecologic or breast
cancer, and 8 of 8 studies of cancer
in other locations.

IMPORTANT

Hypoalb

uminemia and mortality in peritoneal dialysis patients (follow-up: 4-80

months; evaluated with: Registry).

19

observational
studies

serious
i

not serious

not serious

not serious

199 patients on peritoneal dialysis.
Hypoalbuminemia, together with
age > 65 years, presence of
cardiovascular disease and diabetes

IMPORTANT

24



No. of
studies

Certainty assessment

Effect

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

No. of
events

No. of
individuals

Rate
(95%
Cl)

Certainty

Importance

mellitus were independent
predictors of mortality.
Hypoalbuminemia: HR 2.3 (95% CI
1.1-5.0), p=0.03.

Prealbumin and mortality in patients with systemic scleroderma (

follow-up: me

dian 48 months; evaluated with: Registry).

110

observational
studies

serious
k

not serious

not serious

not serious

299 patients. Serum prealbumin was
a predictor of mortality,
independent of other disease-
related risk factors (pulmonary,
gastrointestinal or multiple organ
involvement), with HR ranging from
2.58 (95% Cl 1.21-5.49, p<0.001) to
4.73 (95% Cl 2.3-9.74, p<0.001).

IMPORTANT

Prealbumin and mortality in patients with acute re

nal failure (follow-up: mean 90 days; evaluated with: Registry).

111

observational
studies

serious
I

not serious

not serious

not serious

340 patients. Prealbumin <10 mg/dL
at diagnosis of acute intestinal
failure was associated with an
increased risk of mortality (HR 2.55;
95% Cl 1.18-5.49, p=0.02). Changes
in prealbumin (decrease in more
than 4 mg/dL of prealbumin) was
associated with increased 90-day
mortality (HR 1.79, 95% CI 1.06—
3.03, p=0.03).

IMPORTANT

Albumin

and complications in elderly patients. (evaluated with: Meta-analysis)

23 12

observational
studies

serious
m

not serious

not serious

not serious

In patients in the community, there
was a clear association between
albumin levels and long-term
mortality (between 3 and 12 years).
In institutionalized patients, albumin
was associated with short-term
mortality (1 year) but not with long-
term mortality. Considering
hypoalbuminemia together with
disability for activities of daily living
and gait disturbances leads to
mortality that can be 7.5 times
higher in men and 12.5 times higher
in women than that of patients with
albumin >43 g/dL and without
disability.

IMPORTANT

Explanations

a. Only patients with albumin determined at admission (24 hours) were included. Readmissions were not considered. Critical patients are not mentioned. There are more cancer patients in
the severe hypoalbuminemia group.

b. Very heterogeneous sample size and follow-up time.

c. Includes 8 studies not adjusted for comorbidity.
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d. Sample recruitment: volunteers who undergo a study of health in the elderly.

e. Only albumin at admission was considered, not albumin changes during hospitalization.

f. 2,982 patients with co-morbid illnesses and 610 patients without albumin evaluation were discarded.
g. Multicenter retrospective study including a multiracial sample (31% black, 65% white, 4% other).

h. Patients admitted to 5 medical units of a university hospital were included. Only admissions of more than one week were considered, and only if patients had more than one albumin
evaluation during admission.

i. In some studies, albumin was analyzed as a categorical variable, with a cut-off of 3.5 g/dL being the most frequent; in other studies, it was used as a continuous variable.

j. Nutritional assessment and albumin determination was performed at a mean of 5 months after the start of peritoneal dialysis (range 1-12 months). Hypoalbuminemia was defined as
albumin <3.8 g/dL.

k. The cut-off for prealbumin was <200 mg/L.
I. The cut-off for prealbumin was <10 mg/dL.

m. In the studies with hospitalized patients, mean albumin value was 36.04 g/L (95% Cl 34.81-37.28); in studies in the community, mean albumin value was 41.13 g/L (95% Cl 40.26-42). In
both cases, there was high heterogeneity between studies.
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Topic 3: Biochemistry analysis — Mortality in surgical illness

Author(s): Rosa Burgos

Question: Mortality during follow-up of surgical illnesses with biochemical alterations (albumin, prealbumin and CRP).

Setting:
No. of Certainty assessment Impact Certainty [ Importance
studies
Study design | Risk of | Inconsistency | Indirectness | Imprecision Other
bias considerations
Preoperative aloumin and mortality in elderly patients (>65 years) (evaluated with: Systematic review of the literature).
71 observational | serious | not serious not serious | not serious In 5 studies, preoperative albumin - IMPORTANT
studies 2 was predictive of mortality during
admission, at 6, and at 12 months,
with odds ratios between 6.82 and
2.32. In 2 studies, no significant
association was found with in-
hospital mortality or overall
mortality.
Pretreatment albumin/globulin and mortality in cancer patients (evaluated with: Meta-analysis).
17?2 observational | serious | not serious not serious | not serious 11,123 patients evaluated - IMPORTANT
studies b preoperatively for digestive,
respiratory, urinary and other
neoplasms. Low preoperative
albumin/globulin ratio was
associated with lower survival after
cancer surgery (HR 1.85, 95% CI
1.57-2.21).
Pretreatment albumin and survival in patients with head and neck cancer (evaluated with: Registry).
13 observational | serious | not serious not serious 216 patients. Pretreatment albumin | - IMPORTANT
studies ¢ levels <3.5 g/dL were predictive of
greater disease progression and
worse survival, with a higher
mortality hazard ratio than other
strong prognostic factors such as
TNM stage and tumor location.
Pre-surgery prealbumin and mortality after hepatectomy (evaluated with: Registry)
14 observational | serious | not serious not serious | not serious 526 patients who underwent - IMPORTANT

studies d

curative hepatectomy for
hepatocarcinoma. Preoperative
prealbumin was an independent
prognostic factor for overall survival,
adjusting for age, sex, tumor size,
number of tumors, completeness of
tumor capsule, cirrhosis, hepatitis B
surface antigen, Child-Pugh stage,
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No. of
studies

Certainty assessment

Impact

Risk of
bias

Study design

Inconsistency

Indirectness

Imprecision

Other
considerations

Certainty

Importance

and Barcelona Clinic Liver Cancer
stage. HR for prealbumin <200 mg/L
1.603 (95% Cl 1.246-2.063), HR for
prealbumin <182 mg/L 1.683 (95% Cl
1.268-2.115); both p<0.001.

Postoperative albumin and mortality in gastric cancer (follow-up:

median 10 years; evaluated with: Registry).

1° serious

e

observational
studies

not serious

not serious

not serious

135 patients >75 years who
underwent surgery for gastric
cancer. Albumin levels one month
after surgery was an independent
prognostic factor for overall survival,
together with lymphatic invasion,
distant metastases, histology, and
American Society of
Anesthesiologists score.

LIMITED
IMPORTANCE

Preoperative albumin and mortalit

y after abdominal aortic aneurysm surgery (follow-up: median

7 years; assessed with: registry).

1° serious

£

observational
studies

not serious

not serious

not serious

15,002 patients undergoing
abdominal aortic aneurysm repair
surgery (4,956 open abdominal
surgery and 10,046 endovascular
surgery). 30-day mortality was
higher in patients undergoing
abdominal surgery with moderate
hypoalbuminemia (2.8-3.5 g/dL) (OR
1.32; 95% Cl 1.02-1.7; p=0.035) and
with severe hypoalbuminemia (OR
1.92; 95% Cl 1.37-2.7; p<0.01).

In endovascular surgery, moderate
and severe hypoalbuminemia were
also independent predictors of 30-
day mortality (OR 1.9; 95% Cl 1.38—
2.62 for moderate
hypoalbuminemia; OR 2.98, 95% CI
1.96-4.53 for severe
hypoalbuminemia; p<0.001 for both

IMPORTANT

Preoperative albumin and mortality after colon cancer surgery (follow-up: median 2 years; assessed with: registry).

17 not

serious

observational
studies

not serious

not serious

not serious

5,143 patients with a primary
indication for surgery for colon
cancer. Mortality 30 days after
surgery was higher in patients with
hypoalbuminemia in a multivariate
model controlled for age, sex, BMI,
functional status, smoking,
hypertension, heart failure, COPD,
diabetes mellitus, and weight loss of
> 10% prior to surgery. This
association was maintained the type
of surgery: open (OR 1.76; 95% ClI
1.37-2.26; p<0.0001) and
laparoscopic (OR 2.31; 95% CI 1.81—

CRITICAL
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No. of Certainty assessment Impact Certainty [ Importance
studies

Study design | Risk of | Inconsistency | Indirectness | Imprecision Other
bias considerations

2.94; p<0.0001). The optimal
albumin cut-off for greater
sensitivity, specificity and positive
predictive value was 3.1 g/dL.

Preoperative albumin and mortality in hip fracture (follow-up: median 1 year; evaluated with: Registry).

38910 | observational | serious | not serious not serious | not serious 549, 12,373 patients and 17,651 -
studies 8 patients, respectively, >65 years of
age, who underwent surgery for hip
fracture. Hypoalbuminemia (albumin
<3.5g/dL), and especially albumin
<2.5-2.8 g/dL was associated with
higher mortality at 1 month in all 3
studies and at 4 months and 1 year
in another study, with HR ranging
from 1.31 to 3.46, p<0.01.

Preoperative aloumin and mortality in lung transplantation (follow-up: mean 1 year; evaluated with: Registry).

14 observational | not not serious not serious | not serious 453 patients who underwent lung -
studies serious transplantation. Preoperative
hypoalbuminemia, especially
albumin <3 g/dL, was an
independent risk factor for mortality
1 year after transplantation.

Explanations

a. Differences in criteria for defining hypoalbuminemia; albumin <2.8 g/dL in 1 study, <3.0 g/dL in 3 studies, and <3.5 g/dL in 2 studies.
b. All studies were conducted in China or Japan, only one study was conducted in the USA. Follow-up periods were highly variable.
c. Patients underwent surgery and/or radiation therapy/chemoradiotherapy.

d. Large number of patients excluded due to lack of baseline data. Prealbumin was determined on the second day of hospitalization, without specifying whether it was post-surgery. Mean
follow-up was 56 months, a high number of patients lost to follow-up.

e. Only patients > 75 years of age were included.
f. Data for patients who required emergency surgical intervention were not separated from those of scheduled surgeries.

g. Different definitions of hypoalbuminemia: ranges of 28—-33 g/L and <28 g/L in one study, and ranges of 3.1-3.5, 2.4-3.1 and <2.5 g/dL in another.

References

1. Van Stijn M, Korkic-Halilovic I,Bakker M,Van der Ploeg T,Van Leeuwen M,Houdijk A. Preoperative nutrition status and postoperative outcome in elderly general surgery patients: a
systematic review. JPEN; 2012.

2.Lv G, An L,Sun X,Hu Y,Sun D. Pretreatment albumin to globulin ratio can serve as a prognostic maker in human cancers: a meta-analysis. Clinical Chimica Acta; 2018.

3. Lim W, Roh J,Kim S,Choi S,Nam S,Kim S. Pretreatment albumin level predicts survival in head and neck squamous cell carcinoma. Laryngoscope; 2017.

4. Jia R, Zhong J,Huo R,Su Q,Xiang X,Zhao F,et al. Correlation between serum prealbumin and prognosis of patients with hepatocellular carcinoma after hepatectomy. J Surg Oncol ; 2019.

5. Saito H, Kono Y,Murakami Y,Shishido Y,Kuroda H,Matsunaga T et al. Postoperative serum albumin is a potential prognostic factor for older patients with gastric cancer. Yonago Acta
Medica ; 2018.

6. Inagaki E, Farber A,Eslami MH,Kalish J,Rybin DV,Doros G et al. Preoperative hypoalbuminemia is associated with poor clinical outcomes after open and endovascular abdominal aortic
aneurysm repair. J Vasc Surg; 2016.

7. Haskins |, Baginsky M,Amdur RL,Agarwal S. Preoperative hypoalbuminemia is associated with worse outcomes in colon cancer patients. Clinical Nutrition; 2016.

29



8. Helminen H, Luukkaala T,Saarnio J,Nuotio M. Comparison of the Mini-Nutritional Assessment short and long form and serum albumin as prognostic indicators of hip fracture outcomes.
Injury; 2017.

9. Chung A, Hustedt JW,Walker R,Jones C,Lowe J,Russell GV. Increasing severity of malnutrition is associated with poorer-30day outcomes in patients undergoing hip fracture surgery. J
Orthop Trauma; 2018.

10. Bohl D, Shen M,Hannon C,Fillingham Y,Darrith B,Della Valle C. Serum albumin predicts survival and postoperative course following surgery for geriatric hip fracture. J Bone Joint Surg Am;
2017.

11. Chamogeorgakis T, Mason D,Murthy S,Thuita L,Raymond D,Petterson G et al. Impact of nutritional state on lung transplant outcomes. J Heart Lung Transplant; 2013.

30



Topic 4: Hand grip strength

Author(s): Gabriel Olveira

Question: Prognostic value of altered dynamometry in patients with disease-related malnutrition (or at risk of

malnutrition) during short- and medium-term follow-up.

Setting: General population is not included. Chronic or acute illnesses are included.

reduce the

No. of Certainty assessment Effect Certainty Importance
studie
s
Study design | Risk of | Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
bias y s n consideration | event | individual (95%
3 3 3 (ol))]
All-cause mortality in patients (inpatient and outpatient clinical populations at risk for malnutrition) (assessed with: low vs high muscle strength)
2012 observationa | seriou | serious ¢ serious *¢ serious © strong 4478 35,657 Event @@OO CRITICAL
| studies sP association. rate: LOW o
All possible 1.8
residual (1.54
confounding to 2.1)
factors could
reduce the
observed
effect
All-cause mortality in patients (clinical populations with diseases at risk of malnutrition or malnourished) (evaluated with: 5 kg increase in strength).
20! observationa | very very serious " | serious ¢ serious © all possible Event @OO CRITICAL
| studies seriou residual rate:
s dhe confounding 0.72 O o
factors could (0.59 VERY LOW
reduce the to
observed 0.89)
effect
All-cause mortality in patients with chronic kidney disease (follow-up: 13—84 months; assessed with: low vs. high strength).
91 observationa | seriou | serious' serious ¢ not serious | all possible 609 2921 Event @@OO CRITICAL
| studies s 2d e residual rate:
LOW be
confounding 1.84
factors could (1.37
reduce the to
observed 2.47)
effect
All-cause mortality in dialysis patients. Normal vs. low cut-off values (assessed with: Clinical mortality registry).
6 28 observationa | seriou | not serious serious ¢ not serious | all possible 456 1996 Event @@@O CRITICAL
| studies sf residual rate: MODERATE
confounding 1.88
factors could (1.51
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No. of Certainty assessment Effect Certainty Importance
studie
s
Study design | Risk of | Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
bias y s n consideration | event | individual (95%
3 3 3 (o))
observed to
effect 2.33)
All-cause mortality in dialysis patients (1 kg increase in dynamometry and its association with mortality) (follow-up: 1-3.5 years)
3 2fe observationa | seriou | not serious serious ¢ not serious | all possible 133 779 Event @@@O CRITICAL
| studies sf residual rate: MODERATE
confounding 1.89
factors could (1.42
reduce the to
observed 2.52)
effect
All-cause mortality in cancer patients (follow-up: 3—29 months; evaluated with: low vs high muscle strength).
61 observationa | seriou not serious serious ¢ serious ¥ all possible 501 1370 Event @@OO CRITICAL
| studies sl residual rate: LOW
confounding 2.4
factors could (1.57
reduce the to
observed 3.59)
effect
Mortality in cancer patients (gastrointestinal and breast) with adjuvant treatment (evaluated with: Clinical registry)."
13 observationa | seriou | serious™ serious ¢ serious " all possible 85 228 Event @OO CRITICAL
| studies sP residual rate:
confounding 1.7 O
factors could (0.897 | VERY LOW
reduce the to
observed 3.324)
effect
Mortality in patients with hip fracture with one-year follow-up (evaluated with: Medical history).
140 observationa | not not serious serious ¢ serious ? none 118 509 Event @@OO CRITICAL
| studies seriou rate: LOW
s 2.088
(1.72
to
3.718)
Mortality after admission for hip fracture (evaluated with: medical history, telephone calls).
154 observationa | very not serious serious ¢ very all possible Dynamometry was not @OO CRITICAL
| studies seriou serious "* residual significant in terms of
s’ confounding mortality (0.97-1.04) or risk of O

factors could
reduce the

1.01). ¢

falls at three months (0.95—

VERY LOW
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No. of Certainty assessment Effect Certainty Importance
studie
s
Study design Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
y s n consideration | event | individual (95%
3 3 3 (o))
observed
effect
Mortality and/or readmission in elderly patients after hospitalization for pneumonia.
2678 observationa serious " serious ¢ serious ¥ all possible 366 total elderly patients GB(:)(:) CRITICAL
| studies residual admitted for pneumonia in
confounding two studies. Dynamometry O
factors could was assessed as a predictor of | VERY LOW
reduce the discharge or mortality and/or
observed readmissions. In Vecchiarino
effect et al, it was more strongly
associated with discharge (4.6
(2.102-10.375) and death
(0.370 (0.149-0.992). In
Bohannon's study, it was
associated with lower
mortality and/or
readmissions: HR 0.969
(0.948-0.987).
All-cause mortality in patients with COPD (follow-up: 24-73 months; evaluated with: low vs high strength).
31 observationa not serious ' serious ¢ serious © all possible 283 1640 Event G;GB(:)(:) CRITICAL
| studies residual rate:
LOW be
confounding 1.36
factors could (1.16
reduce the to 1.6)
observed
effect
All-cause mortality in critically ill patients (evaluated with: high vs. low strength).
61! observationa very serious | serious & [ very all possible 313 1365 Event @OO CRITICAL
| studies v serious © residual rate:
confounding 2.06 O .
factors could (133 VERY LOW
reduce the to
observed 3.21)
effect
All-cause mortality in me abetes, hypertension) and cardiovascular patients (follow-up: 12-219 months; evaluated with: low vs. high strength).
61 observationa very serious* | serious ¢ serious © strong 2772 28361 Event GB(:)(:) CRITICAL
| studies association. rate:
All possible 1.64 O .
residual (1.26 VERY LOW
confounding to
factors could 2.14)

reduce the
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No. of Certainty assessment Effect Certainty Importance
studie
s
Study design | Risk of | Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
bias y s n consideration | event | individual (95%
3 3 3 (o))
observed
effect

Modifications of cancer treatment during neoadjuvant chemoradiotherapy in esophageal cancer (aggregate event: discontinuation, reduction, suspension of

treatment, hospitalization, death) (evaluated with: Clinical registry).”

197 observationa | seriou | not serious serious ¢ serious all possible 29 162 Event @@OO IMPORTAN
H aa H .
| studies s residual . rate: LOW T
confounding 0.939
factors could (0.882
reduce the to 1)
observed
effect
Morbidity in surgical patients (multiple specialties and ilinesses) (evaluated with: Medical history)
14 observationa | seriou | not serious?®® | serious ¢ serious *® all possible Of the 17 articles included in @@OO IMPORTAN
7.10ac | studies s residual the systematic review by T

confounding
factors could
reduce the
observed
effect

Sultan et al, we selected 14
that measured complications
in 1,543 patients. The
heterogeneity in study design
and the diversity of surgical
procedures employed
precluded a formal meta-
analysis. Despite the
moderate quality of these
observational studies, hand
dynamometry was associated
with increased morbidity in
the form of complications (10
studies), mortality (2/5
studies) and length of hospital
stay (3/7 studies). 10

LOW

Probability of admitted cancer patients (medical or surgical) of being discharged at 30 days (and mean length of stay) (evaluated with: Medical history).

1 1af observationa | very not serious serious ¢ serious " all possible 130 Event @OO IMPORTAN
| studies seriou residual rate: T
s % confounding 0.33 O
factors could (0.19 VERY LOW
reduce the to
observed 0.55)
effect
Mean length of stay in geriatric inpatients (evaluated with: Medical history).
1 12ai observationa | seriou not serious not serious | very all possible 634 patients. Patients with @@OO IMPORTAN
| studies s d serious residual dynapenia (regardless of T

confounding
factors could
reduce the

whether they were obese,
malnourished or had normal
weight) were hospitalized

LOW
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No. of Certainty assessment Effect Certainty Importance
studie
s
Study design | Risk of | Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
bias y s n consideration | event | individual (95%
3 3 3 (o))
observed approximately 4 more days
effect than patients with normal
weight/no dynapenia (from
4.7 to 4.05 days).
Admission to ICU after hip fracture (complications) (evaluated with: Medical history).
1 134l observationa | very not serious serious 4 serious * all possible 83 patients. Multivariate @OO IMPORTAN
| studies seriou residual analysis revealed that T
sam confounding dynamometric strength O
factors could (Jamar dynamometer) was VERY LOW
reduce the associated with decreased
observed odds of ICU admission,
effect assessed as a continuous
variable: OR 0.95 (0.92-0.98)
p 0.001.
Hospitalization in patients with type 2 diabetes mellitus (per 1 kg of dynamometry) (follow-up: mean 2.36 years; evaluated with: Medical history).
1 observationa | seriou | not serious serious ¢ serious 4 all possible 556 1282 Event @@OO IMPORTAN
14,a0,ap H ap H .
| studies s residual ‘ rate: LOW T
confounding 0.964
factors could (0.951
reduce the to
observed 0.977)
effect
Cardiovascular events in patients with type 2 diabetes (per 1 kg of dynamometry) (follow-up: mean 2.36 years; evaluated with: Medical history).
1 observationa | seriou | not serious not serious | serious * all possible 14 1282 Event @@@O IMPORTAN
14,a0,ap,a H ar d H .
| studies s residual . rate: MODERATE T
q confounding 0.899
factors could (0.819
reduce the to
observed 0.9871
effect )
Exacerbations in COPD patients (increase of 1 kg dynamometry) (follow-up: mean 2.6 years; evaluated with: medical history).
1152 observationa | seriou | not serious serious ¢ serious ' all possible 92 272 Event @@OO IMPORTAN
1 au H .
| studies s residual . rate: LOW T
confounding 1.04
factors could (1.01
reduce the to
observed 1.071)
effect
Risk of hospital discharge in hospitalized elderly patients (mean age: 84 years).

35



No. of Certainty assessment Effect Certainty Importance
studie

s
Study design | Risk of | Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
bias y s n consideration | event | individual (95%
3 3 3 (o))
116 observationa | seriou | serious ** serious ¢ serious all possible 1 kg increase in dynamometry @OO IMPORTAN

| studies s v residual was associated with a 3% T
confounding increase in likelihood of O
factors could discharge: HR 1.03 (Cl 1.001- VERY LOW
reduce the 1.007).
observed
effect

Readmission risk in patients with multiple myeloma after bone marrow transplantation.

1Y observationa | seriou not serious serious ¢ serious all possible 13 100 Event @@OO IMPORTAN

| studies s residual rate: LOW T
confounding 0.9

factors could (0.82
reduce the to
observed 0.98)
effect

Risk of serious complications in surgical cancer patients.

ax,bb d

118 observationa | seriou | serious serious serious > | all possible 19 60 @OO IMPORTAN
| studies s residual T
confounding O
factors could VERY LOW
reduce the
observed

effect

COPD, chronic obstructive pulmonary disease.

Explanations

a. Although the meta-analysis was mostly based on hand dynamometry studies, some studies included dynamometry with the lower limbs and other measures. Therefore, the calculated risk
could include measures of strength other than with a hand dynamometer.

b. Heterogeneous sample; after adjusting, significance is lost.

c. High heterogeneity between populations that cannot be explained by subgroup analysis and meta-regression of possible confounders. 1=88.85% p<0.001.

d. Indirect evidence in patients who were possibly malnourished. Applicability may not be the same in other groups of patients studied in the guideline. Populations may differ in varying
degrees of disease severity.

e. Wide confidence intervals in some patient groups.
f. Different dynamometers and different cut-off values are used, not all at the same time. Cut-off points are not comparable to each other.

g. All studies compare low dynamometry with normal dynamometry with different dynamometers and different cut-off values (this information can only be found by reviewing the
literature).

h. Very heterogeneous sample 1=97%.

i. Moderately heterogeneous sample 1=64%.

j. “Critical patients” is a heterogeneous sample.
k. Moderately heterogeneous sample 1=42%.

|. Kaplan-Meier curves were significant with a difference of 22 vs 34 months in patients with low dynamometry (Jamar dynamometer); however, when performing Cox regression
(multivariate) analysis, significance is lost. There may be selection biases and the sample is heterogeneous.
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m. Heterogeneous sample; after adjustment, significance is lost.
n. Wide confidence interval, which reaches the value of 1.

0. Article with one-year follow-up of 509 patients. Mean age 85.6 years. Controlled for multiple variables: age, functional status, BMI, cognitive impairment, cardiac impairment, anemia, and
vitamin D. Cut-off points: 23 kg H; 13 kg M. Jamar.

p. This study could be regarded as precise too. The confidence interval is not too wide 1.7 to 3.7.

g. Low quality study. 378 patients, mean age 79.6 years. Assessed mortality and risk of falls at discharge. Unlike muscle mass, dynamometry is not associated with mortality or risk of falls in
univariate or multivariate analyses. Considerable bias due to very short follow-up.

r. Three-month follow-up only.

s. Narrow confidence interval.

t. Only 153 patients admitted for pneumonia in one center are evaluated. There may be bias in the selection for comparability purposes.

u. Only one study; inconsistency cannot be adequately evaluated.

v. Wide confidence intervals. Disparate criteria.

w. Very heterogeneous sample 1=75%.

x. Very heterogeneous sample 1=88%.

y. Dynamometry is measured as over or under the 10t percentile. No selection bias in comparability or in the recording of events are found.
z. In this case, it would be protective, given the comparison of malnourished vs normal.

aa. Relatively small sample size and the confidence interval reaches the value of 1. p0.05. Analysis is adjusted for age and sex but not for tumor stage.
ab. Sample size is not too large.

ac. Data are taken from Sultan et al. However, the article by Norman et al is included, since it evaluates 4 articles for evaluation of surgical patients, 3 of which are included in the article by
Sultan et al.

ad. Systematic review evaluating postoperative complications in surgical patients. The heterogeneity in the studies precludes a meta-analysis. The classification of the studies according to
the Newcastle-Ottawa tool is low for most (<7). Dynamometry deficit is generally defined as <85% of control or population values. Mortality, length of stay, and complications of different
types are evaluated. All articles were published before 2010, most in the 80s and 90s.

ae. Great variability in results, difficulty harmonization. Different number of patients. Some studies are case controls, others prospective cohorts.

af. A mechanical dynamometer (Smedley Hand) was used in the first 48 hours of hospitalization. Results were presented by tertiles. The highest handgrip strength tertile by sex was used as
reference.

ag. Heterogeneity of patient’s characteristics. Medical and surgical patients, solid and hematologic cancers. Smalls sample size of 130 patients. Only adjusted for age and education.
ah. Imprecise due to it being a single study with a small sample size.

ai. Multicenter study with 634 patients, mean age 80.9 years. Jamar dynamometer with different cut-off values based on BMI. Controlled for confounding variables but do not show
confidence intervals.

aj. Sample is heterogeneous. The length of stay is measured and may be highly dependent on the how care was organized.
ak. Confidence intervals are not included.

al. Low-quality study with only 83 patients. The complication considered is admission to the ICU. Multivariate regression analysis is conducted with Jamar as a continuous variable. The study
concludes that red blood cell distribution together with dynamometry predict well complications.

am. ICU admission evaluated; only 93 patients, single-center study.

an. A surrogate is used for evaluating complications.

ao. Follow-up study in Japanese 1282 patients with diabetes, mean age 64 years, follow-up for 2.36 years. 556 patients were admitted, 20 died, and 14 had cardiovascular events. Smedley
dynamometer cut-off values: 26 men and 18 women. Significant findings for hospitalization. Regression analysis is conducted for each 1-kg increase in dynamometry and not by cut-off
values. Each increase has a protective effect.

ap. Japanese patients. Hospitalization events could be biased although they are frequent events. Few events of cardiovascular disease.

ag. Confidence interval is different for men and women.

ar. Only 14 patients had cardiovascular events.

as. Confidence interval almost reaches 1.

at. 272 patients with COPD followed for 2.6 years. Analysis is controlled for different variables. The risk of total and severe exacerbations is evaluated, both significant. Jamar: was low in 64%
of patients. Multivariate regression analysis is conducted based on 1-kg increases in dynamometry.

au. 272 patients with COPD is a reasonable sample size but not too large. A strength of the study is its multicenter design.
av. Although the increase in risk per kg of dynamometry is measured, the confidence intervals almost reach 1.

aw. Small sample of only 120 patients. Possibility of selection bias. Single-center study.
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ax. Single study.

ay. Narrow confidence interval.

az. Few events (13 out of 100) and also the event is not direct complication but readmission.

ba. Confidence interval close to the value of 1. Small sample size but multivariate study is adjusted for many confounding factors.

bb. Small sample size. Performed without adjusting for confounding factors.

References
1. Jochem C1, Leitzmann M1,Volaklis K2,Aune D3,Strasser B4. Association Between Muscular Strength and Mortality in Clinical Populations: A Systematic Review and Meta-Analysis. ] Am
Med Dir Assoc. 2019; 2019.

2. Hwang S-H, Lee DH Min J Jeon JY. Handgrip Strength as a Predictor of All-Cause Mortality in Patients With Chronic Kidney Disease Undergoing Dialysis: A Meta-Analysis of Prospective
Cohort Studies. J Ren Nutr. 2019 Mar 28;; 2019.

3. Mauricio SF, Ribeiro HS Correia MITD. Nutritional Status Parameters as Risk Factors for Mortality in Cancer Patients. Nutr Cancer. 2016;68(6):949-57; 2016.

4. Menéndez-Colino R, Alarcon T,Gotor P,Queipo R,Ramirez-Martin R,Otero A,et al. Baseline and pre-operative 1-year mortality risk factors in a cohort of 509 hip fracture patients
consecutively admitted to a co-managed orthogeriatric unit (FONDA Cohort). Injury. 2018(3):656-61. ; 2018.

5. Reijnierse EM, Verlaan S,Pham VK,Lim WK,Meskers CGM,Maier AB. Lower skeletal muscle mass at admission independently predicts falls and mortality three months post-discharge in
hospitalised older patients. J Gerontol A Biol Sci Med Sci 2018. 2018; ; 2018.

6. Bohannon RW, Maljanian R,Ferullo J. Mortality and readmission of the elderly one year after hospitalization for pneumonia. Aging Clin Exp Res. 2004 Feb;16(1):22-5. ; 2004.
7. Norman K, Stobdus N Gonzalez MC Schulzke JD Pirlich M. Hand grip strength: Outcome predictor and marker of nutritional status. Clin Nutr. 2011;30(2):135-42; 2011.

8. Vecchiarino P, Bohannon RW,Ferullo J,Maljanian R. Short-term outcomes and their predictors for patients hospitalized with community-acquired pneumonia. Heart Lung. 2004. 33(5):301—
7.,2004.

9. Lakenman P, Ottens-Oussoren K Witvliet-Van Nierop J Van Der Peet D De Van Der Schueren M. Handgrip Strength Is Associated with Treatment Modifications during Neoadjuvant
Chemoradiation in Patients with Esophageal Cancer. Nutr Clin Pract. 2017;32(5):652-7.; 2017.

10. Sultan P, Hamilton MA,Ackland GL. Preoperative muscle weakness as defined by handgrip strength and postoperative outcomes: A systematic review. BMC Anesthesiol. 2012;12(1):1. ;
2012.

11. Mendes J, Alves P,Amaral TF. Comparison of nutritional status assessment parameters in predicting length of hospital stay in cancer patients. Clin Nutr. 2014;33(3):466-70. ; 2014.

12. Rossi AP, Fantin F,Abete P,Bellelli G,Bo M,Cherubini A,et al. Association between hospitalization-related outcomes, dynapenia and body mass index: The Glisten Study. Eur J Clin Nutr.
2018;1-8. ; 2018.

13. Ji HM, Han J,Bae HW,Won YY. Combination of measures of handgrip strength and red cell distribution width can predict in-hospital complications better than the ASA grade after hip
fracture surgery in the elderly. BMC Musculoskelet Disord. ; 2017.

14. Hamasaki H, Kawashima Y,Katsuyama H,Sako A,Goto A,Yanai H. Association of handgrip strength with hospitalization, cardiovascular events, and mortality in Japanese patients with type
2 diabetes. Sci Rep. 2017;7(1):1-9. ; 2017.

15. Martinez CH, Diaz AA,Meldrum CA,McDonald MLN,Murray S,Kinney GL,et al. Handgrip strength in chronic obstructive pulmonary disease associations with acute exacerbations and body
composition. Ann Am Thorac Soc. 2017;14(11):1638-45; 2017.

16. Sayer, A. Kerr,,H.,E.,Syddall,,C.,Cooper,,G.,F.,Turner,,R.,S.,Briggs,,A.,Aihie. Does admission grip strength predict length of stay in hospitalised older patients ?. Age and Ageing, Volume 35,
Issue 1, January 2006, Pages 82—-84, 2016;(December):82—-4.; 2006.

17. Rosko AE, Huang Y,Benson DM, Efebera YA, Hofmeister C,Jaglowski S,et al. Use of a comprehensive frailty assessment to predict morbidity in patients with multiple myeloma undergoing
transplant. J Geriatr Oncol. 2018;; 2018.

18. Harter J, Orlandi SP,Gonzalez MC. Nutritional and functional factors as prognostic of surgical cancer patients. Support Care Cancer. 2017;25(8):2525-30. ; 2017.

38



Topic 5: Phase angle
Author(s): Virginia Bellido

Question: Changes in phase angle during follow-up in patients with disease-related malnutrition (or at risk of
malnutrition).

Setting:

No. of studies Certainty assessment Effect Certainty Importanc
e

Study Risk Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
design of y s n consideratio | event | individual | (95%
bias ns s s q)

All-cause mortality in clinical populations with malnutrition or at risk of malnutrition.

481 observation | seriou | serious© serious ¢ serious © all possible 2100 | 7651 ®OOQO | IMPORTAN
al studies sab residual VERYLOW | T
confounding
factors could
reduce the
observed
effect

All-cause mortality in cancer patients (follow-up: 4-70 months; evaluated with: phase angle cut-off <4.4° to <5.8°).

16 observation | seriou | serious! serious ¢ serious *! | all possible 649 1386 dOOQ | IMPORTAN
1234,567891011,12,13,14,151 | 4| studies s residual VERYLOW | T

confounding
factors could

6,17 abfghi

reduce the
observed
effect

All-cause mortality in dialysis patients (follow-up: 13-57 months; evaluated with: phase angle cut-off 3.6° to <8°).

12 observation | seriou | serious! serious serious © all possible 478 2220 ®OOQO | IMPORTAN
1,18,19,20,21,22,23,24,25,26,27,28,2 al studies s residual VERY LOW T

9 ab,fgm, confounding
factors could
reduce the
observed
effect

n

All-cause mortality in critically ill patients (follow-up: 8-28 days; evaluated with: phase angle cut-off 4.1° to <6°).

5 1,3031,32,33,34 observation | seriou | serious’ serious ¢ serious 9 all possible 233 1172 &OOQO | IMPORTAN
al studies s abop residual VERYLOW | T
confounding
factors could
reduce the
observed
effect

All-cause mortality in patients with liver disease (follow-up: 17-33 months; evaluated with: phase angle cut-off <4.4° to <5.2°).
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No. of studies Certainty assessment Effect Certainty Importanc
e
Study Risk Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
design of y s n consideratio | event | individual | (95%
bias ns s s cl)
4 1.35:3637,38 observation | seriou | serious’ serious ¢ not all possible 260 754 &dOQO | IMPORTAN
al studies sa° serious residual LOW T

confounding
factors could
reduce the
observed
effect

Mortality in patients with hematopoietic cell transplantation (follow-up: mean 2 years; evaluated with: Mortality without relapse, and mortality with relapse. Phase angle
standardized by age, sex and BMI)

13%
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seriou
S S

not serious

serious *

not
serious

all possible
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confounding
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reduce the
observed
effect

even

rate:
3.18
%
(1.23
to
8.27)

o0
MODERAT
E

IMPORTAN
T

All-cause mortality in patie

nts with heart failure (follow-up: 24-60 m

onths; evaluated with: phase

angle cut-off <4.

2°t0 5.5°).

3 40,41,42

observation
al studies

seriou
s ¥

serious t

serious ¢

not
serious !

all possible
residual
confounding
factors could
reduce the
observed
effect

103

489

®a00
LOW

IMPORTAN
T

All-cause mortality in COPD (follow-up: 4-23 months)

143

observation
al studies

seriou
SV

not serious

serious ¢

serious ¥

all possible
residual
confounding
factors could
reduce the
observed
effect

25

502

o000
Low

IMPORTAN
T

All-cause mortality in HIV (follow-up: 20-33 months;

assessed with: phase angle cut-off <5.3° to <5.6°)

44,45

observation
al studies

seriou

50X

not serious

serious ¢

serious °*

all possible
residual
confounding
factors could
reduce the
observed
effect

39

332

®00
LOW

IMPORTAN
T

All-cause mortality in patients with sclerosis (follow-up: 16—35 months; assessed with: phase angle cut-off )
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No. of studies Certainty assessment Effect Certainty Importanc
e
Study Risk Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
design of y s n consideratio | event | individual | (95%
bias ns s s cl)
4 46,47,48,49 observation | seriou | serious® serious ¢ serious " all possible 200 371 &OOQO | IMPORTAN
al studies s abmy residual VERYLOW | T
confounding
factors could
reduce the
observed
effect
All-cause mortality in surgical patients (heart surgery) (evaluated with: phase angle cut-off 5.4°)
10 observation | seriou | not serious serious ¢ serious @ all possible 9 325 &dOQO | IMPORTAN
al studies s? residual LOW T
confounding
factors could
reduce the
observed
effect
Mortality in elderly patients after hospital discharge (follow-up: mean 48 months; evaluated with: phase angle cut-off 4.6°).
151 observation | seriou | not serious serious ¢ not all possible 192 even | 80O IMPORTAN
al studies sab serious residual t MODERAT | T
confounding rate: E
factors could 0.78
reduce the %
observed (0.64
effect to
0.95)
All-cause mortality in elderly patients (evaluated with: phase angle standardized by sex, age and BMI).
152 observation | seriou | not serious serious ¢ serious 2 all possible 628 1307 even | @O | IMPORTAN
al studies sac residual t LOW T
confounding rate:
factors could 0.72
reduce the %
observed (0.7
effect to
0.75)
Mean length of stay in hospitalized patients (evaluated with: Length of stay [days]. Phase angle cut-off 5° in men and 4.6° in women).
25354 observation | seriou | not serious serious ¢ not all possible 1665 212110 IMPORTAN
al studies s? serious residual MODERAT | T
confounding E

factors could
reduce the
observed
effect

Mean length of stay in surgical patients (heart surgery) (evaluated with: Length of stay [days]. Phase angle standardized by sex and age)
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confounding
factors could
reduce the
observed
effect

No. of studies Certainty assessment Effect Certainty Importanc
e
Study Risk Inconsistenc | Indirectnes | Imprecisio Other No. of No. of Rate
design of y s n consideratio | event | individual | (95%
bias ns s s cl)
1% observation | seriou | not serious serious ¢ serious all possible 342 ®dOQ | IMPORTAN
al studies s ae ae,af residual LOW T

evaluation model).

Postsurgical complications in surgical patients (heart surgery) (follow-up: mean 1 month; assessed with: Postoperative risk, Society of Thoracic Surgeons postoperative risk
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s
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serious ¢

serious
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342

0@
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Severity of disease in critically ill patients (evaluated

with: APACHE Il

score. Phase a

ngle cut-off: 5.

1°).
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not serious

serious ¢

serious "
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effect

95

&d00
LOW

IMPORTAN
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Probability of readmission

in elderly patients after hospital discharge (follow-up: mean 48 months; evaluated with:

phase an

gle cut-off 4.6°).
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s ab

not serious

serious ¢

not
serious
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effect

192

even

rate:

0.69
%

(0.51

to
0.95)

a0
MODERAT
E

IMPORTAN
T

BMI, body mass index.

Explanations

a. Heterogeneous populations and studies.

b. Small sample size in most studies.

c. Of the 48 studies included, only 42 confirm the correlation between phase angle and mortality.

d. Indirect evidence in patients who were possibly malnourished. Applicability may not be the same in other groups of patients studied in the guideline. Populations may differ in varying

degrees of disease severity.

e. Wide confidence intervals in many studies, high variability between studies.

f. 3 studies do not describe how bioimpedance is conducted.

g. 3 studies do not describe how the phase angle is measured.
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h. The phase angle cut-off is not stated in 5 studies.

i. The number of events is not indicated in 6 studies.

j. Methodological differences: different populations, different bioimpedance equipment, different phase angle cut-offs.
k. In one of the 15 studies, no significant association was found between phase angle and mortality.

I. The number of events is not indicated in 5 studies.

m. 2 studies do not describe how the phase angle is measured.

n. The number of events is not indicated in 1 study.

0. 1 study does not describe how the phase angle is measured.

p. 1 study does not state the phase angle cut-off.

g. In 2 of the 5 studies, no significant association was found between phase angle and mortality.

r. Phase angle was measured before transplantation.

s. The phase angle cut-off used (25t percentile) may enable comparison with other studies or populations.

t. In 1 of the studies, no association between phase angle and mortality was found.

u. In XXX 4 studies, no association between phase angle and mortality was found.

v. The phase angle cut-off is not stated.

w. The phase angle cut-off is not stated.

x. 1 of the studies does not describe how bioimpedance is used.

y. Two of the studies do not describe how bioimpedance is used.

z. The effect may have been underestimated by excluding elderly patients and patients with greater comorbidity.
aa. The association between phase angle and mortality loses significance in the multivariate analysis.

ab. Heterogeneous population.

ac. Heterogeneous population: outpatients and hospitalized patients.

ad. Continuous standardized phase angle is used. Sensitivity and specificity are lost when using a phase angle cut-off for predicting individual mortality.
ae. A low phase angle is associated with longer hospitalization time, but is not statistically significant.

af. Discrete differences in time spent hospitalized in the ward (median (IRQ): 14 (11-15) vs 12 (11-14) days, p=0.036), but no differences in time spent in the ICU (median (IRQ): 2 (2-4) vs. 2
(1-3) days, p=0.106).

ag. Phase angle has a modest correlation with the APACHE Il score (r=-0.24). Phase angle values are affected by sepsis. The correlation between phase angle and APACHE Il increases in
patients without sepsis.

ah. The presence of sepsis affects the phase angle values. Small sample size of patients without sepsis (n=50), which may affect reproducibility of the results.
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Topic 6: Muscle imaging — Ultrasound

Author(s): Pilar Matia Martin

Question: Clinical progression patients with disease-related malnutrition (or at risk of malnutrition) with low quantity or
quality of skeletal muscle mass measured by ultrasound during short- to medium-term follow-up.

Setting: General population is not included. Chronic or acute illnesses are included.

could reduce the
observed effect

increase in rectus femoris cross-sectional
area/height? (cm?/m?): 0.46 (95% Cl 0.22-0.95);
p=0.035 (N=191). Follow-up: 12 months. No
nutritional assessment data. No reliability data.

2. Various reasons for admission (mainly
pneumonia): RR if quadriceps thickness <1.2 cm:
1.2; C1 95% 0.9-3.5; p=0.08 (model adjusted for age
and sex). RR if quadriceps thickness <1.2 cm in
bedridden patients: 1.34 (95% Cl 1.02-1.75);
p=0.04 (unadjusted model); N=100. 3-month
follow-up. No nutritional assessment data except
for CC and hand dynamometry. With reliability
data.

No. of Certainty assessment Impact Certainty |Importance
studies
Study design | Risk of [Inconsistency|Indirectness|Imprecision | Other considerations
bias
Re-admission or death after hospitalization (follow-up: 3—12 months; evaluated with: right rectus femoris cross-sectional area/height? and quadriceps thickness)
212 observational [serious |serious ® serious f serious & all possible residual  [1. Reason for admission: Exacerbation of &OOQ |CRITICAL
studies abed confounding factors [respiratory pathology: adjusted OR for each unit VERY LOW

curve: fr

ailty discrimination). Eva

Discharge to other center or in-hospital death in critical surgical patients (assessed with: Rectus femoris cross-sectional area (unadjusted for sex); sarcopenia if <5.2 cm? (ROC
luated at admission to ICU).

could reduce the
observed effect

hospital stay. No reliability data. High risk of
malnutrition (NUTRIC score): 25.5% survived and
58.3% died. The accuracy of the model for
predicting mortality did not improve with the
inclusion of NUTRIC score; collinearity with SOFA.

5. Unadjusted HR of death for a decrease > 6.59%
of arm muscle at day 3 of ICU stay: 7.3; 95% Cl 1.5—
34.1; p=0.012. Unadjusted HR of death for a
decrease > 5.20% of thigh muscle at day 3 of ICU
stay: 8.1; 95% Cl 1.7-37.9; p=0.008 (N=70). Follow-
up: hospital stay. No nutritional assessment. No
reliability data.

13 observational [serious |not serious |serious *! serious & all possible residual  |Adjusted OR associated with sarcopenia 7.49; 95% (@@ |CRITICAL
studies h confounding factors [Cl 1.47-38.24; p=0.015 (N=102). Follow-up: LOW
could reduce the hospital stay. Overall prevalence of malnutrition in
observed effect the sample 37.3% (Short Nutritional Assessment).
With reliability data.
In-hospital mortality in critically ill patients (assessed with: rectus femoris + vastus intermedius thickness (not adjusted for sex) in the first 48 hours/Percent change in muscle
thickness in the mid-arm and mid-thigh [1 to 3 days ICU stay]).
245 observational |very not serious  [serious not serious [all possible residual |4. Adjusted OR (SOFA) by muscle thickness: 0.11, ®dOQ |CRITICAL
studies serious confounding factors [95% Cl 0.02—0.74; p=0.002 (N=59). Follow-up: LOW
a,d,jk

score).

Mortality in ICU (heterogeneous group of critically ill patients) (assessed with: Muscle echogenicity [anterior mid-forearm, mid-biceps and thigh], Heckmatt four-point visual
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No. of Certainty assessment Impact Certainty |Importance
studies
Study design | Risk of [Inconsistency|Indirectness|Imprecision | Other considerations
bias
16 observational |very not serious  [serious ®  [very serious |all possible residual |Increased echogenicity was associated with higher @O [CRITICAL
studies serious on confounding factors [mortality: 42% vs 12%, p=0.004 (unadjusted). In the [VERY LOW
dl,m

could reduce the
observed effect

adjusted model (not shown) statistical significance
was lost (N=67). Follow-up: stay in ICU. No
nutritional assessment data. No reliability data.

Mortality in patients with decom
diamete

pensated cirrhosis or with a

ny episode of

r/height (mm/m) and psoas muscle index (pi*psoas radius®/height

2 [em?/m?]).

decompensation in the

previous year (follow-up: 12 months; evaluated with: Psoas muscle

17

observational |very not serious  |serious '
studies serious
a,d,0

serious ¢

all possible residual
confounding factors
could reduce the
observed effect

Adjusted HR for death: psoas muscle
diameter/height (mm/m) HR 0.825, 95% Cl 0.701—
0.973, p=0.022; and for psoas muscle index
(cm?/m?) HR 0.930, 95% Cl 0.876-0.987, p=0.017
(N=54). Median follow-up: 12 months. No
nutritional assessment. No complete reliability
data.

®O00
VERY LOW

CRITICAL

Probability of discharge in critically ill patients (heterogeneous group) (assessed with: Muscle echogenicity [mid-biceps, anterior mid-forearm, and mid-thigh], Heckmatt four-

point visual score).

16 observational |very not serious  [serious serious & strong association. All |Increased echogenicity was associated with a lower @) |IMPORTANT
studies serious possible residual likelihood of discharge: adjusted OR 0.42; 95% ClI LOW
dlm confounding factors [0.2—-0.86), p=0.02 (N=67). Follow-up: hospital stay.
could reduce the No nutritional assessment data. No reliability data.
observed effect
Mean hospital stay due to exacerbation of respiratory illness (follow-up: 12 months; evaluated with: Right rectus femoris transverse area/height? [quartiles, Q]).
11 observational |very not serious  |serious f very serious |all possible residual  28.1 (SD 33.9) days in Q1, 11.9 (SD 19.0) in Q2, 12.9 | OO [IMPORTANT
studies serious ¢ confounding factors [(SD 23.1) in Q3 and 12.2 (SD 23.5) in Q4; p=0.007  |VERY LOW
ad could reduce the (N=191). Follow-up: hospital stay. No nutritional
observed effect assessment data. No reliability data.
Mean hospital stay in critically ill surgical patients (assessed with: Rectus femoris cross-sectional area (adjusted for sex); sarcopenia if <5.2 cm? (ROC curve: frailty
discrimination). Evaluated at admission to ICU.)
13 observational |serious [not serious |serious ! not serious |all possible residual  [Hospital stay in the presence of sarcopenia: ®d®( |IMPORTANT
studies h confounding factors [adjusted IRR 1.37; 95% Cl 1.19-1.58; p<0.001. MODERATE
could reduce the Hospital stay by sex-adjusted rectus femoris cross-
observed effect sectional area: adjusted IRR 0.91; 95% Cl 0.88-0.95;
p<0.001 (N=102). Follow-up: hospital stay. Overall
prevalence of malnutrition in the sample: 37.3%
(Short Nutritional Assessment). With reliability data
Mean ICU stay (assessed with: Rectus femoris cross-sectional area (adjusted for sex); sarcopenia if <5.2 cm? (ROC curve: frailty discrimination). Evaluated at admission to ICU.
Percent change in muscle thickness the mid-arm and mid-thigh (1 to 3 days of ICU stay)/Rectus femoris and vastus intermedius thickness. Different times during ICU stay)
3358 |observational |very serious © serious *  |very serious |all possible residual |3. ICU stay in the presence of sarcopenia: adjusted (@O [IMPORTANT
studies serious car confounding factors [IRR 1.13, 95% Cl 0.90-1.43; p=0.29 (N=102). VERY LOW
a,d,hklp

could reduce the
observed effect

Follow-up: hospital stay. Overall prevalence of
malnutrition in the sample 37.3% (Short Nutritional
Assessment). With reliability data.

5.Unadjusted OR of prolonged ICU stay (22 weeks)
for a decrease 26.59% of upper arm muscle at day
3 of ICU stay: 3.8; 95% Cl 0.90-16.1; p=0.067.
Unadjusted OR of prolonged ICU stay (>2 weeks)
for a decrease 25.20% of thigh muscle at day 3 of
ICU stay: 3.0; 95% Cl 0.72-12.4); p=0.132 (N=70).
Follow-up: ICU stay. No nutritional assessment. No
reliability data.

8. Inverse correlation between right and left
baseline muscle thickness and mean ICU stay

47



No. of Certainty assessment Impact Certainty |Importance
studies
Study design | Risk of [Inconsistency|Indirectness|Imprecision | Other considerations
bias
(p<0.0001); the value of the coefficient is not
stated (N=101). Follow-up: ICU stay. No nutritional
assessment. Some reliability data.
ICU-free days (heterogeneous group of critically ill patients) (assessed with: Muscle echogenicity (mid-biceps, anterior mid-forearm, and mid-thigh), Heckmatt four-point visual
score).
16 observational |very not serious  |serious *  |very serious |all possible residual |Increased echogenicity was associated with fewer (@O [IMPORTANT
studies serious st confounding factors [ICU-free days: 3 (IQR 0-15) vs 16 (IQR 9.3-19.3); VERY LOW
dm

could reduce the
observed effect

p=0.0002 (unadjusted). In the adjusted model (not
shown) statistical significance was lost (N=67).
Follow-up: hospital stay. No nutritional assessment
data. No reliability data.

Duration of mechanical ventilation in ICU (critical patients with sepsis) (evaluated with: Percentage change of muscle thickness in the mid-arm and mid-thigh [1 to 3 days of ICU

stay])

15

serious |not serious  [serious

a,dk

observational
studies

very serious
gt

all possible residual
confounding factors
could reduce the
observed effect

Unadjusted OR of prolonged mechanical ventilation
in ICU (22 weeks) for a decrease 26.59% of arm
muscle at day 3 of ICU stay: 4.2; 95% Cl 0.65-27.6);
p=0.131. Unadjusted OR of prolonged mechanical
ventilation in ICU (22 weeks) for a decrease 25.20%
of thigh muscle at day 3 of ICU stay: 9.7; 95% CI
1.01-92.4); p=0.049 (N=70). Follow-up: ICU stay.
No nutritional assessment. No reliability data.

®O00
VERY LOW

IMPORTANT

Physical activity after hospital discharge for COPD exacerbation (follow-up: 4 weeks; assessed with: Rectus femoris cross-sectional area in the first 48 hours after admission

[curvilinear transducer]).

1° observational |very not serious  [serious f very serious |all possible residual |Correlation between rectus femoris cross-sectional |[@(O (OO |[IMPORTANT
studies serious uv confounding factors [area and physical activity r=0.75, p=0.006 (N=16). [VERY LOW
b,ej could reduce the Follow-up: 4 weeks. Without nutritional
observed effect assessment. With reliability data.
Health-related quality of life (physical dimension) in patients with COPD (assessed with: rectus femoris echogenicity).
110 observational |very not serious  |serious’ serious **  |all possible residual |Adjusted beta coefficient (multiple linear @O |IMPORTANT
studies serious confounding factors |regression) between echogenicity (undefined units) [Low
w could reduce the and the physical dimension of quality of life: -0.312;
observed effect p=0.028 (N=50) (note: echogenicity was not
dose-response associated with BMI). Follow-up: cross-sectional
gradient study. No nutritional assessment.
Health-related quality of life (physical dimension) in critically ill patients with brain trauma (follow-up: 3 months; assessed with: Quadriceps muscle layer thickness [sum of
rectus femoris and vastus intermedius thickness] at hospital discharge).
11 observational |serious [not serious [serious P [serious © |all possible residual [Correlation between muscle thickness at discharge |@@(() |IMPORTANT
studies i confounding factors [and quality of life-physical dimension- (SF36vs): LOW

could reduce the
observed effect

r=0.536; p=0.010 (N=22). Follow-up 3 months.
Malnutrition at discharge (SGA B or C): 44%. No
reliability data.

Global functionality in critically ill patients with brain trauma (follow-up: 3 months; assessed with: Quadriceps muscle layer thickness [sum of rectus femoris and vastus

intermedius thickness] at hospital discharge).

1u

serious |not serious |serious P

dj

observational
studies

serious ““ |all possible residual
confounding factors
could reduce the

observed effect

Correlation between muscle thickness at discharge
and functionality (Extended Glasgow Outcome
Scale [GOS-E])-: r=0.595; p=0.003 (N=23). Follow-
up: 3 months. Malnutrition at discharge (SGA B or
C): 44%. No reliability data.

®d00
LOW

IMPORTANT
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No. of
studies

Certainty assessment

Risk of Other considerations

bias

Study design Inconsistency |Indirectness | Imprecision

Impact

Certainty

Importance

mid-arm and mid-thigh [1 to 3 days of ICU stay])

Poor clinical prognosis (death, emergency visit, readmission) after ICU admission for sepsis (follow-up: 90 days; evaluated with: Percentage change in muscle thickness in the

could reduce the
observed effect

(mm/m) HR 0.16; 95% CI 0.05-0.50; p=0.002; and
of Psoas muscle index (cm?/m?) HR 0.58; 95% Cl
0.42-0.81; p=0.002 (N=54). Median follow-up: 12
months. No nutritional assessment. No complete
reliability data.

15 observational [serious [not serious [serious ! very serious |all possible residual  |Patients with poor prognosis 90 days after ICU &OOQ |CRITICAL
studies adk ty confounding factors [admission presented greater thigh muscle thickness|VERY LOW
could reduce the loss after 3 days in ICU: 5.7%; IQR 0.8-14.4 vs 2.1%;
observed effect IQR -5.0-7.9; p<0.001 (N=70). Follow-up: 90 days.
No nutritional assessment. No reliability data.
Admission for decompensation in patients with decompensated cirrhosis or with an episode of decompensation in the previous year (follow-up: 12 months; evaluated with:
Psoas muscle diameter/height (mm/m) and psoas muscle index (pi*psoas radius?/height? [cm?/m?]).
17 observational |very not serious  |serious > |serious ¢ all possible residual  [Adjusted HR of admission for cirrhosis &OOQ |IMPORTANT
studies serious confounding factors [decompensation: Psoas muscle diameter/height VERY LOW
a,d,0

ROC, receiver operating characteristic; ICU, intensive care unit; IRR, incidence rate ratio; RR, relative risk; SGA, subjective global assessment.

Explanations

a. Single-center study (in at least one of the studies).

b. Insufficient time in any study to observe the event.

c. Limited adjustment for relevant variables in the estimations.

d. Inter-observer reliability is not defined in at least one of the studies.

e. Variability in estimates.

f. One study with patients with respiratory illness.

g. Wide confidence intervals

h. The cut-off for defining sarcopenia would need to be validated.

i. Generalization of results cannot be guaranteed.

j. Very small sample (in at least one of the studies)

k. Unclear sample selection (in at least one of the studies).

I. It is not clearly defined how the measurement of the thickness of the muscles involved is carried out
m. Patients with and without ultrasound may not be comparable.

n. Adjusted mortality risk not shown.

o. Difficult measurement in more than 25% of the sample (high or low waist circumference).
p. Patients may not be comparable for sequential study.

g. Some studies do not provide adjusted data.

r. Different measures of strength of association are used.

s. Confidence intervals of the estimate are not shown.

t. Adjusted data are not shown

u. Correlation is only shown for exposure and clinical event.

v. Units of measurement of physical activity assessed by accelerometry are not defined.
w. Cross-sectional study.

x. Stable patients, probably at lower risk of malnutrition.
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y. Only descriptive data are shown.
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Topic 6: Muscle imaging — Computed tomography

Question: Disease progression associated with low muscle mass measured by computed tomography

Setting: General population is not included.

Author(s):

No. of studies

Certainty assessment

Study design

Risk of
bias

Inconsistency

Indirectness

Other
considerations

Imprecision

Impact

Certainty

Importance

Mortality in patients with cyt

oreductive surgery and
skeletal muscle index [SMI] [cm?/m?]).

hyperthermic

intraperitone

al chemotherapy based on low skeletal muscle mass (SMM) (evaluated with: L3

41234

observational
studies

serious
a

not serious

serious °

all possible
residual
confounding
factors could
reduce the
observed effect

serious ©

1. Median survival 73.3
months without low SMM
vs 57.2 months with low
SMM (p=0.05) (N=115)
pseudomyxoma (N=82)
and peritoneal
mesothelioma (N=33).
Median follow-up: 18.1
months. Post-surgical
mortality: 6.2% with low
SMM vs 0% without low
SMM (p=0.069).

2. Median survival: 50
months without low
SMM, 59 months with low
SMM (p=0.648); N=214,
colon cancer. Median
follow-up: 24 months.

3. Mortality at 30 days:
5% with low SMM vs 2%
without low SMM
(p=0.06); N=97, colorectal
cancer. 30-day follow-up.

4. In-hospital mortality/30
days: 2.2% with low SMM
vs 2.6% without low SMM
(p=0.646); N=206,
colorectal cancer. Follow-
up: 30 days.

1100

LOW

CRITICAL

Mortality in patients with breast cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).

356738

observational
studies

serious
d

serious ©

not serious

serioust  [all possible
residual
confounding
factors could
reduce the

observed effect

5. Mortality with normal
vs low SMM: HR 0.3 (0.1-
0.99; p=0.05); N=119,
non-metastatic breast
cancer with aggressive
features before
chemotherapy treatment.
Median follow-up: 52.4
months.

OO

LOW

CRITICAL
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No. of studies

Certainty assessment

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

Importance

6. HR 1.41 (1.18-1.69);
N=3241, non-
metastatic/stage Il or Ill.
Median follow-up 6 years.

7. aHR per unit increase in
SMI 1.02 (1.00-1.04;
p=0.0309); N=129, non-
metastatic with
neoadjuvant
chemotherapy;
responding cases/non-
responding controls.
Median follow-up: 7.74
years.

8. aHR 0.98 (0.60-1.58;
p=0.923); N=166,
metastatic; 1 line of
palliative chemotherapy.
Median follow-up: 22
months.

Mortality in patients with head and neck cancer based on low SMM (evaluated with: L3 SMI [

cm?/m?).

2910

observational
studies

serious

ac

serious &

serious "

serious f

all possible
residual
confounding
factors could
reduce the
observed effect

9. HR 2.95 (1.4-6.0);
p=0.003; N=113,
epidermoid head and
neck cancer in non-
underweight patients.
Median follow-up: not
specified.

10. Median survival: 10.58
months without low SMM
vs 13.34 months with low
SMM (log-rank test
p=0.29, unadjusted).
N=85, head and neck
cancer with curative
treatment in patients over
69 years. MRl was used in
some cases for the
assessment of SMM (N
not specified).

®O00O

VERY LOW

CRITICAL

Mortality in patients with colorectal cancer

based on low SMM (evaluated with:

L3 SMI [cm?/1

m?]).

15

11,12,13,14,15,16,17,18,19,20,21,22,23,24,25

observational
studies

serious
dyij k!

not serious "

serious °

serious "

all possible
residual
confounding
factors could
reduce the
observed effect

11.aHR 1.45 (1.16-1.84;
p=0.002); N=968,
colorectal cancer stages I-
11l with preoperative CT.
Median follow-up: 5.2
years.

12. aHR: 1.49 (1.04-2.15;
p=0.03); N=217, advanced
colorectal cancer
refractory to
chemotherapy; ECOG 0-1-

1100

LOW

CRITICAL
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No. of studies

Certainty assessment

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

Impact

Certainty

Importance

. Meidan follow-up not
specified.

13.aHR 1.50 (1.04-2.18 ;
p=0.031); N=650,
colorectal cancer pre-
surgery, no metastases,
non-palliative treatment.
Median follow-up: not
specified.

14. Low SMM (Z score <0)
was not associated with
survival (data not shown).
When the Fong prognostic
score was excluded in the
multivariate model: aHR
1.37 (1-1.89; p=0.0529).
The combination of low
SMM and high CRP was
associated with increased
mortality. N=97 pre-
surgery: resection of
hepatic metastases of
colorectal cancer. Median
follow-up:73.6 months.

15. aHR 6.059 (2.069-
17.747); p=0.001; N=65
265 years, colorectal
cancer with
chemoradiotherapy.
Median follow-up: 106.8
months.

16. aHR 1.27 (1.09-1.48);
N=3262 invasive
colorectal cancer, stages
I-1II with surgery. Median
follow-up: 6 years.

17.aHR 1.28 (1.10-1.53);
N=2470 invasive
colorectal cancer, stages
I-1II with surgery. Median
follow-up: 6 years.

18. aHR 1.70 (1.25-2.31);
p<0.001; N=805 colorectal
cancer with elective
surgery. Median follow-
up: 47 months.

19. aHR 2270 (1.147-
4.494); p=0.019; N=220
colorectal cancer, stages I-
11l with curative surgery.
Median follow-up: 41.4
months.

20. aHR 1.74 (0.99-3.03);
p=0.053; N=77, colorectal
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No. of studies

Certainty assessment

Study design

Risk of
bias

Inconsistency |Indirectness

Imprecision

Other
considerations

Impact

Certainty

Importance

cancer stage IV. Follow-
up: at least 2.5 years.

21. aHR 2.53 (1.60-4.01);
p<0.001; N=196 surgical
resection of hepatic
metastases of colorectal
cancer. Median follow-up:
29 months.

22.a0R 43.30 (2.74—
685.2); p=0.007; N=310
intestinal resection.
Follow-up: 30 days post-
surgery.

23. aHR during disease
progression and
treatment 1.07 (0.84—
1.35); 1.01 (0.87-1.36);
1.20 (0.96-1.54); N=450
systemic palliative
treatment. Median follow-
up not specified.

24. aHR 1.65 (0.85-3.18);
p=0.138; N=67 advanced
cancer before treatment
with chemotherapy.
Median survival: 17.5
months.

25. No association
(p=0.917); N=182
advanced cancer before
chemotherapy. Median
follow-up: 23.2 months.

Mortality in patients with bili

opancreatic cancer bas

ed on low SMM (evaluated with: L3 SMI [cm?/m?]).

10 26:27.2829,30

observational
studies

not

serious
d,ij,o

serious & serious °

serious "

all possible
residual
confounding
factors could
reduce the
observed effect

26.aHR 1.37 (1.01-1.87);
p=0.045; N=82
FOLFIRINOX. In locally
advanced cancer, aHR
3.85 (1.34-11.04);
p=0.012. In metastatic
cancer, no association.
Mean follow-up not
specified.

27. aHR 1.79 (1.20-2.65);
N=180
perioperative/curative.
Median follow-up not
specified.

28. aHR 2.04 (0.93-4.49);
p=0.07; N=107 pre-
surgery, 28% with benign
disease. Median follow-
up: 15 months.

OO

LOW

CRITICAL
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Certainty assessment
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Risk of
bias
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Indirectness

Imprecision

Other
considerations

Impact

Certainty

Importance

29. (Lowest tertile of
SMM): no relation; data
not shown; N=199 pre-
surgery. Median Follow-
up: 57.7 months.

30. Meta-analysis: aHR
1.49 (1.27-1.74);
p<0.00001; 12=5%, p=0.39;
N=1239 over 60 years old.
Follow-up not recorded in
all studies.

Mortality in patients with hepatocellular carcinoma

based on low SMM (evaluated with: L3 SMI [cm?/m?]).

12 31,32,33,34,35,36,37,38,39,40,41,42

observational
studies

serious
ij,k,1,p

serious ©

not serious

serious f

all possible
residual
confounding
factors could
reduce the
observed effect

31. (Survival): 13.7 low
SMM vs 18.5 months
(p=0.16). Multivariate: no
relationship if >2
prognostic factors. If <3
prognostic factors, low
SMM mortality: aHR 1.6
(1.0-2.4); p=0.047; N=214
advanced, pre-treatment
with sorafenib. Follow-up
not specified.

32. aHR 2.37 (1.28-4.39);
p=0.006; N=92 at
diagnosis; cirrhosis.
Follow-up not specified.

33. (Survival <70 years):
log rank test p=ns. Low
mortality when low SMM
in patients 270 years: aHR
2,544 (1,206-5.5865);
p=0.0199; SMM evaluated
before curative surgery
(N=296). Follow-up not
specified.

34. aHR 1.52 (1.18-1.96);
p=0.001; N=1257 different
stages-. Follow-up not
specified.

35. aHR 3.19 (1.28-7.96);
p=0.013; N=109 before
surgery. Median follow-
up: 21.23 months.

36. aHR 2.94 (0.82-10.58);
p=0.09; N=92-after
curative treatment with
surgery or radiofrequency.
Median follow-up: 34
months.

37.aHR 3.756 (1.778-
7.932); p=0.001; N=90
after curative treatment

1100

LOW

CRITICAL
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with surgery or
radiofrequency. Median
follow-up: 22.5 months.

38. aHR 1.96 (1.06-3.74);
p=0.031; N=190 before
liver resection. Follow-up
not specified.

39. aHR 0.90 (0.84-0.96);
p=0.002; N=186 before
liver resection. Follow-up
not specified.

40. HR 1.20 (0.94-1.54);
p=0.417; N=278
treatment with sorafenib.
Median follow-up: 54.9
months.

41. aHR 1.153 (0.538-
2.474); p=0.715; N=82
treatment with sorafenib.
Follow-up not specified.

42. aHR 1.63 (1.05-2.53);
p=0.03; N=96 treatment
with sorafenib. Follow-up
not specified.

Mortality in patients with gastric cancer bas

edon lo

w SMM (evaluated with: L3 SMI [cm?/m?]

14 4344

observational
studies

serious
dar

not serious

serious **

not serious

publication bias
is strongly
suspected.
Strong
association. All
possible
residual
confounding
factors could
reduce the
observed
effect'

43. Meta-analysis (9
studies): aHR 1.81 (1.52—
2.14); 12=32%, N=2421.
Tumor-specific HR 1.58
(1.36-1.84); 12=0%,
N=1702. Follow-up: 30-64
months. Only 3 studies
adjusted for BMI and 2 for
albumin.

44, Meta-analysis (11
studies): aHR 1.89 (1.68—
2.12); 12 36% -N=4005-.
Follow-up: 12-62.3
months. No nutritional
assessment data. No
adjustment for variables
related to nutritional
status is stated.

Sl

MODERATE

CRITICAL

Mortality in patients with esophageal cance

r based on low SMM (evaluated with: L3 SMI [cm?/m?]).

645

observational
studies

serious
dig

serious "

serious ¥

not serious

all possible
residual
confounding
factors could
reduce the
observed effect

Meta-analysis: HR death:
1.70 (1.33-2.17);
p<0.0001; 12=48.1%,
N=1,273. Follow-up: 20—
50 months. No association
with early mortality (in-
hospital, 30 days after
surgery). 4 studies: OR

1100

LOW

CRITICAL
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No. of studies Certainty assessment Impact Certainty |Importance
Study design | Risk of |Inconsistency|Indirectness|Imprecision Other
bias considerations
1.18 (0.47-2.96); p=0.718;
12=0.0%; N=912.
Mortality in lung cancer patients based on low SMM (evaluated with: L3 total psoas index [TPI]-SMI [cm?/m?]).
6 4647 observational [serious [serious * serious ®  |not serious |all possible 46. Meta-analysis (3 @@OO CRITICAL
studies baw residual studies): HR 2.31 (1.26— Low
confounding 4.24); 12=69%, N=636.
factors could Follow-up: 35.5-59
reduce the months. No nutritional
observed effect [assessment data.
47. Meta-analysis (6
studies; surgically treated
non-small cell lung
cancer): RR 2.85 (1.67—
4.86); p<0.001; 12=64.5%,
N=1213. Follow-up: 26.3—
61 months. No nutritional
assessment data.
Mortality in patients with renal cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
6% observational [serious [not serious  [serious ®¥ |serious ¢ all possible Meta-analysis (metastatic @@OO CRITICAL
studies a9z residual cancer; different cut-offs): LOW
confounding HR 1.48 (1.08-2.03);
factors could 12=28%, N=559. Follow-
reduce the up: 13-51 months. No
observed effect [nutritional assessment
data.
Mortality in patients with hematologic cancer based on low SMM (evaluated with: L3 SMI-T4 pectoral muscle [cm?/m?]).
7% observational|serious|serious “ serious 2> |not serious |all possible Meta-analysis: aHR 1.94 @@OO CRITICAL
studies aa,qw residual (1.30-2.90); p<0.001; LOW
confounding 12=51%, N=828. Follow-up
factors could not specified. No data on
reduce the nutritional assessment.
observed effect
Mortality in ovarian cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
6 05152 observational [not serious * serious ®  [serious ®® [all possible 50. Meta-analysis: aHR @@OO CRITICAL
studies serious residual 1.11 (1.03-1.20); p=0.02;

confounding
factors could
reduce the
observed effect

12=14%; p=0.31; N=456 (3
studies).

51. Meta-analysis: 3-year
aOR 1.69 (0.82-3.47);
p=0.15; 12=59%; p=0.08;
N=467 (3 studies); 5-year
aOR 1.76 (0.96-3.21);
p=0.07; 12=56%; p=0.08;
N=790 (4 studies).

52. Meta-analysis: aHR
1.10 (0.84-1.43); p=0.49;
12=51%; p=0.07; N=1226
(6 studies).

LOW
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Certainty

Importance

Chemotherapy toxicity in patients with cytoreductive surgery and hyperthermic intraperitoneal chemotherapy based on low SMM (evaluated with: L3 SMI

[cm?*/m?]).
13 observational|serious [not serious  |very serious |serious f all possible Chemotherapy toxicity: @OOO IMPORTANT
H af af,ag H 0, i
studies residual 57% with low SMM vs VERY LOW
confounding 26% without low SMM;
factors could |p=0.004. aOR 3.97 (1.52—
reduce the 10.39); p=0.005; N=97
observed effect |colorectal cancer. Follow-
up 30 days. No differences
when renal toxicity and
neutropenia were
analyzed independently.
Chemotherapy toxicity in patients with colorectal cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
12 observational [serious [not serious  |very serious |serious all possible (Treatment delay, dose @OOO IMPORTANT
H ah,j agai . .
studies residual . rt?ductlf)n or. VERY LOW
confounding discontinuation): aOR 1.01
factors could |(0.35-2.91); p=0.99; N=67
reduce the advanced cancer before
observed effect [treatment with
chemotherapy. Total
follow-up: 3.5 years.
Chemotherapy toxicity in patients with pancreatic cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
1% observational|serious |not serious  |very serious [serious " all possible No association with @OOO IMPORTANT
i c ag f . ..
studies residual 4 hematologic toxicity VERY LOW
confounding (p=0.060), non-
factors could hematologic toxicity
reduce the (p=0.362) or intolerance
observed effect |(p=0.866); N=82
FOLFIRINOX. No mean
follow-up data.
Toxicity with sorafenib in patients with hepatocellular carcinoma based on low SMM (evaluated with: L3 SMI [cm?/m?]).
3 404142 observational|very [serious * serious ® serious"  |[strong 40. Only lack of @OOO IMPORTANT
studies serious asso.uatlon. All assouat.u?n Ic.)etweer.1 SMM VERY LOW
afil possible and toxicity is mentioned
residual (no numerical data);

confounding
factors could
reduce the
observed effect

N=278. Median follow-up:
54.9 months.

41. Treatment
discontinuation due to
adverse events: aHR 3.396
(1.731-6.664); p<0.001;
N=82 treatment with
sorafenib. Follow-up not
specified.

42. Toxicity 62% with low
SMM vs 40%; p=0.04;
N=96 treatment with
sorafenib. Follow-up not
specified.

Chemotherapy toxicity in patients with gastric cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
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Study design | Risk of [Inconsistency |Indirectness|Imprecision Other
bias considerations
13 observational|not not serious  |very serious |very all possible Dose-limiting toxicity with @OOO IMPORTANT
i i aj,b i am i . 9 o/.
studies serious serious residual . low SMM: 64% vs 39%; VERY LOW
confounding p=0.180, N=48. Follow-up:
factors could |17 months. 10% of the
reduce the sample with BMI <20
observed effect |kg/m?.
Dose-limiting toxicity in patients with metastatic renal cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
44 observational|serious |not serious  |serious ° serious © all possible Meta-analysis (metastatic @@OO IMPORTANT
studies a2 residual cancer on treatment with LOW
confounding sunitinib or sorafenib):
factors could risk difference 16%; (2—
reduce the 31); p=0.03; 12=26%,
observed effect [N=242. Follow-up: not
specified. Only in some
studies BMI is taken into
account.
Post-surgical complications in patients with cytoreductive surgery and hyperthermic intraperitoneal chemotherapy based on low SMM (evaluated with: L3 SMI
[cm?/m?]).
41234 observational [serious [serious © not serious |not serious |all possible 1. Major post-surgical @@@O IMPORTANT
studies ¢ residual complications: 56.2% with

confounding
factors could
reduce the
observed effect

low SMM vs 52.9%
without low SMM
(p=0.723); N=115,
pseudomyxoma (N=82)
and peritoneal
mesothelioma (N=33).

2. Post-surgical
complications 42% with
low SMM; no post-surgical
complications 42.6% with
low SMM (p=0.907);
N=214 colon cancer.

3. Severe post-surgical
complications: 51% with
low SMM vs 44% without
low SMM (p=0.464). OR
1.36 (0.60-3.10); p=0.465
(univariate); N=97
colorectal cancer.

4. SMM was lower in
patients with severe
complications: 43.3 v 47.0
cm?/m? (p=0.005). L3 SMI
was inversely correlated
with the risk of severe
postsurgical
complications: aOR 0.93
(0.87-0.99); p=0.018;
N=206 colorectal cancer.

MODERATE

Post-surgical complications in patients with colorectal cancer based on low SMM (evaluated with: L3 SMI-TPI [cm?/m?]).
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No. of studies Certainty assessment Impact Certainty |Importance
Study design | Risk of [Inconsistency |Indirectness|Imprecision Other
bias considerations
7 225455 observational|serious |serious *>® [serious ° serious f publication bias|22. Anastomotic leak OR @OOO IMPORTANT
studies anbaw is strongly 0.57.(0.28—1.19); p=0.13. VERY LOW
suspected. All |Sepsis OR 1.49 (0.50-
possible 4.39); p=0.47; N=310
residual intestinal resection. Post-
confounding surgical follow-up.
factors could
reduce the 54. Infection: aOR 4.6
demonstrated [(1.5-13.9); p=0.007. Need
effect 2 for rehabilitation: aOR
3.1(1.04-9.4); p=0.043;
N=111 >64 years (no clear
association in young
people); intestinal
resection. Follow-up:
hospitalization.
55. Meta-analysis: Major
complications RR 1.51;
(0.63-3.63); 12=62%,
N=1231. Post-surgical
follow-up. Only 3 studies
adjusted for other
variables. No data on
nutritional assessment.
Post-surgical complications in patients with hepatocellular or pancreatic cancer surgery based on low SMM (evaluated with: L3 SMA, psoas muscle area normalized
by height? or body area?)
25 %6 observational [serious [not serious  [serious ®¥  |not serious [all possible Meta-analysis: RR @@@O IMPORTANT
studies a.a residual associated with low total MODERATE
confounding L3 SMM 1.36 (1.14-1.63);
factors could p=0.0008; 12=24%,
reduce the N=3,501; 18 studies,
observed effect [median follow-up not
specified. RR associated
with low L3 SMM (psoas)
1.35(1.15-1.58);
p=0.0002; 12=0%,
N=2,285; 7 studies,
median follow-up not
specified. No data on
nutritional assessment.
Post-surgical complications in patients with gastric cancer based on low SMM (evaluated with: L3 SMA, psoas muscle area normalized by height?or body area?)
15 4344 observational|serious |serious * serious ®*  |not serious [publication bias|43. Meta-analysis (12 @OOO IMPORTANT
studies dar is strongly studies): OR 2.09 (1.55— VERY LOW
suspected. All  |2.83); 12 53%, N=2100. OR
possible severe complications 1.73
residual (1.14-2.63); 12=49%,

confounding
factors could
reduce the
demonstrated
effect. !

N=1614. Follow-up: 30-64
months. Only 1 study
adjusted for BMI.

44, Meta-analysis (8
studies): OR 1.76 (1.17—
2.66); 12 77%, N=2913. OR
severe complications 1.54
(1.03-2.29); 12=49%,
N=2912. Follow-up: 1-60

60



No. of studies Certainty assessment Impact Certainty |Importance
Study design | Risk of [Inconsistency |Indirectness|Imprecision Other
bias considerations
months. No data on
nutritional assessment.
Post-surgical complications in patients with esophageal cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
44555 observational|serious |not serious  |serious *® [not serious |publication bias|45. Meta-analysis: OR @@OO IMPORTANT
studies da is strongly 1.19 (0.78-1.81); p=0.431; LOW
suspected. All  |12=12.9%, N=571.
possible
residual 55. Meta-analysis: RR 1.15
confounding (0.89-1.48); 12=0%,
factors could N=575. Follow-up: post-
reduce the surgical. No data on
observed effect |nutritional assessment.
aq
Postoperative complications in patients with lung cancer based on low SMM (evaluated with: L3 SMI, T5 SMA, T12 SMI, L3 TPI).
4% observational|serious [not serious  |serious®  |not serious |all possible Meta-analysis: OR 2.51 @@@O IMPORTANT
. q : _ . 19=1509
studies residual . (1.55-4.08); 12=15%, MODERATE
confounding N=836. Follow-up:
factors could |perioperative. No data on
reduce the nutritional assessment.
observed effect
Post-surgical complications after total nephrectomy for renal cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
1% observational|very  |not serious |serious * very all possible OR major complications: @OOO IMPORTANT
studies serious serious © residual 4.2, (1.18-14.8); p=0.03;

at,au

confounding
factors could
reduce the
observed effect

no association with minor
complications; N=128.
Median follow-up: 48.3
months.

VERY LOW

Mean hospital stay in patient:

s with cytoreductive surgery and hyperthermic intraperitoneal ¢

hemotherapy based on low SMM (evaluated

with: L3 SMI [cm?/m?]).

14 observational|very  |not serious |serious * not serious |all possible Mean hospital stay (days): @@OO IMPORTANT
studies serious residual 11.0 (8-19.5) with low LOW
¢ confounding SMM vs 11.5 (8-16)
factors could |without low SMM
reduce the (p=0.646); N=206
observed effect |colorectal cancer.
Mean hospital stay in patients with colorectal cancer surgery based on low SMM (evaluated with: L3 SMI [cm?/m?]).
1% observational|very [not serious |[serious * not serious |all possible 12.3 with low SMM vs @@OO IMPORTANT
studies serious residual 15.9 days; p=0.038; N=234 LOW
! confounding intestinal resection.
factors could
reduce the
observed effect
Mean hospital stay in patients with pancreatic cancer surgery based on low SMM (evaluated with: L3 SMI [cm?/m?]).
1% observational [very  [not serious [not serious |serious all possible 15.6 with low SMM vs @@OO IMPORTANT
studies serious residual 17.2 days; p=0.303; N=180

c

confounding
factors could

curative surgery.

LOW
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bias considerations
reduce the
observed effect
Mean hospital stay in patients with hepatocellular cancer based on low SMM (evaluated with: L3 SMI [cm?/m?]).
13 observational [very  [not serious [not serious |serious all possible 15 with low SMM vs 18 @@OO IMPORTANT
studies serious residual days; p=0.2330; SMM LOW
¢ confounding evaluated before curative
factors could  |surgery (N=139), 270
reduce the years.
observed effect
Mean hospital stay in patients with gastric cancer based on low SMM (evaluated with: L3 SMI-SMA/body area).
g4 observational|serious [not serious  |serious®  |not serious |all possible Meta-analysis: Mean @@@O IMPORTANT
. q H i . 0,
studies residual 4 difference 1.19; 95% ClI MODERATE
confounding 0.68-1.71; p<0.00001;
factors could 12=0%, N=3317. Follow-
reduce the up: hospital stay. No data
observed effect [on nutritional status.

Cancer mortality based on myosteatosis (assessed with: L3 SMA/Psoas muscle area, skeletal muscle density [S

MD] [Hounsfield units, HU],

adipose tissue content [IMAC], value of paravertebral muscle attenuation, subcutaneous adipose tissue attenuation (4 studies) [HU])

high intramuscular

40°%

observational
studies

serious
av,q

serious *°

not serious

not serious

publication bias
is strongly
suspected.
Strong
association. All
possible
residual
confounding
factors could
reduce the
observed effect

aw

Meta-analysis: HR 1.73
(1.58-1.90); p<0.00001;
12=62%, substantial
heterogeneity; N=21,222.
Follow-up: not specified
for patients overall. Breast
cancer: HR 1.30 (0.86—
1.96); p=0.21, 2 studies.
Gynecological cancer: HR
1.93 (1.28-2.91); p=0.002,
12=15%, 4 studies. Renal
cancer: HR 1.83 (1.34-
2.51); p=0.0002, 12=0%, 3
studies. Pancreatic
cancer/periampullary
cancer: HR 1.93 (1.60—
2.33); p<0.0001; 12=39%,
8 studies**.
Hepatocellular carcinoma:
HR 1.88 (1.34-2.51);
p<0.0001; 12=62%. 3
studies. Gastroesophageal
cancer: HR 1.58 (1.16—
2.15); p=0.004; 12=60%, 6
studies**. Colorectal
cancer: HR 1.70 (1.49—
1.94); p<0.00001; 12=56%,
11 studies**. Lymphoma:
HR 3.65 (2.33-5.72);
p<0.0001, 12=0%, 2
studies. **Classified by
authors with high
evidence.

CRITICAL

Sl

MODERATE

Mortality in breast cancer patients based on myosteatosis (assessed with: L3 IMAC index [cm?/m?]), SMD UH])
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Study design | Risk of [Inconsistency |Indirectness|Imprecision Other
bias considerations
3568 observational|serious|serious & not serious |serious all possible 5. HR 3.6 (1.2-10.8); @@OO CRITICAL
studies d residual p=0.02; N=119 non- LOW
confounding metastatic breast cancer
factors could |with aggressive features
reduce the before chemotherapy.
observed effect [Median follow-up: 52.4
months.
6. HR 0.95 (0.78-1.16);
N=3241
nonmetastatic/stage II-ll.
Median follow-up: 6
years.
8. aHR 2.04 (1.34-3.12);
p=0.001; N=166
metastatic; 1 line of
palliative chemotherapy.
Median follow-up: 22
months.
Mortality in patients with colorectal cancer based on myosteatosis (assessed with: L3 SMD [UH])
6 111213141824 observational|serious |not serious  [not serious |serious " all possible 11. aHR 1.54 (1.19-1.98); @@@O CRITICAL
studies g residual p=0.001; N=968 stage I-lI

confounding
factors could
reduce the
observed effect

colorectal cancer with
preoperative CT. Median
follow-up: 5.2 years.

12. aHR 1.80 (1.24-2.61);
p=0.002; N=217 advanced
colorectal cancer
refractory to
chemotherapy; ECOG 0-1.
Median follow-up not
specified.

13. aHR 1.42 (0.98-2.05);
p=0;061; N=650
nonmetastatic colorectal
cancer before surgery, no
palliative treatment;
regardless of mortality
within 30 days post-
surgery. Median follow-up
not specified.

14. Not associated with
survival (data not shown).
The combination of low
SMM and/or low visceral
fat with high CRP was
associated with higher
mortality. N=97 before
surgical resection of
hepatic metastases of
colorectal cancer. Mean
follow-up: 73.6 months.

18. aHR 1.14 (0.67-1.93);
p=0.622; N=805 colorectal
cancer with elective

MODERATE
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Study design
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bias
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Indirectness

Other
considerations

Imprecision

Impact

Certainty

Importance

surgical resection. Median
follow-up: 47 months.

24. aHR 2.38 (1.16-4.87;
p=0.018); N=67 advanced
cancer before treatment
with chemotherapy.
Median survival: 17.5
months.

Mortality in patients with pancreatic cancer

based on myosteatosis (assessed wi

th: L3 SMD [UH])

5 27,29,59,60,61

observational
studies

very
serious

ilo

not serious

not serious

serious " all possible
residual
confounding
factors could
reduce the

observed effect

27. Survival log rank test
p=0.817; N=180
surgery/curative. Median
follow-up not specified.

29. aHR 1.36 (0.92-2.00);
p=0.120; N=228
unresectable. Median
follow-up not specified.

59. Survival: 10.8 months
with low muscle
attenuation vs 15.9
months (p=0.046); N=47
periampullary cancer
before surgery; objective
was to compare with MRI.
Median follow-up: 59.8
months.

60. aHR 1.57 (1.08-2.29);
p=0.020; N=199 before.
surgery. Median follow-
up: 57.7 months.

61. Survival log rank test
p=0.158. aHR 2.26 (1.08—
4.64); p=0.030; N=83
resectable with
neoadjuvant
chemoradiotherapy.
Median follow-up: 37.9
months.

1100

LOW

CRITICAL

Mortality in patients with hepatocellular cancer based on myosteatosis (assessed with: L3 SMD [UH])

2 34,40

observational
studies

very

serious
jl

not serious

not serious

not serious |all possible
residual
confounding
factors could
reduce the

observed effect

34. aHR 1.34 (1.05-1.71);
p=0.001; N=1257 different
stages. Follow-up not
specified.

40. HR 0.97 (0.75-1.24);
p=0.782; N=278
treatment with sorafenib.
Median follow-up: 54.9
months.

o000

MODERATE

CRITICAL

Mortality in patients with renal cancer as a function of the existence of myosteatosis (assessed with: L3 MDS (UH))
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Study design | Risk of [Inconsistency |Indirectness|Imprecision Other
bias considerations
44 observational|serious |not serious  |serious ™ |serious ¢ all possible Meta-analysis: HR 1.56 @@OO CRITICAL
studies a8k residual (1.20-2.03); p=0.0008; LOW
confounding 12=0%; N=429 metastatic
factors could |cancer. Follow-up: 17—
reduce the 30.8 months. No
observed effect [nutritional assessment
data.
Mortality in ovarian cancer based on myosteatosis (assessed with: L3 SMD [UH])
4 505152 observational [not serious “ serious ®  |not serious |all possible 50. Meta-analysis: aHR @@@O CRITICAL
studies serious residual 1.13 (1.06-1.20); p=0.001; MODERATE
confounding 12=62%; p=0.07; N=759 (3
factors could |studies).
reduce the
observed effect |51- Meta-analysis (with
the same studies) aOR
death at 3 years: 3.0
(2.02-4.45); p<0.001;
12=0%; p=0.65; N=620 (3
studies); aOR mortality at
5 years: 2.28 (1.55-3.36);
p<0.001; 12=0%; p=0.71;
N=620 (3 studies).
52. Meta-analysis: aHR
1.63 (1.28-2.07); p<0.001;
12=0%; p=0.44; N=679 (3
studies).
Chemotherapy toxicity in patients with colorectal cancer based on myosteatosis (assessed with: L3 SMD [UH])
1% observational|serious |not serious  |very serious [not serious |all possible Treatment delay, dose @@OO IMPORTANT
studies ahij agai residual reduction or LOW
confounding discontinuation: aOR 1.43
factors could |(0.44-4.63; p=0.555);
reduce the N=67 advanced cancer
observed effect |before treatment with
chemotherapy. Total
follow-up: 3.5 years.
Chemotherapy toxicity in pancreatic cancer patients based on myosteatosis (assessed with: L3 SMD [UH])
16 observational|very |not serious |[serious® serious ®  |all possible Hematotoxicity: 60% vs @OOO IMPORTANT
1 1 1 o/ . = . -
studies serious residual 56%; p=0.928; N=83 VERY LOW
¢ confounding resectable with
factors could |neoadjuvant
reduce the chemoradiotherapy.
observed effect [Follow-up: neoadjuvant
period.
Post-surgical complications in patients with hepatocellular carcinoma or pancreatic cancer surgery based on myosteatosis (assessed with: L3 SMD [UH], SMD,
attenuation of intramuscular adipose tissue [IMAC, UH]).
96 observational [serious [not serious  [serious ?® |not serious [all possible Meta-analysis: RR @@@O IMPORTANT
H aa,ax 1 z .
studies residual associated with low MODERATE
confounding muscle attenuation 1.40
factors could  |(1.14-1.73); p=0.002;
reduce the 12=4% N=885; 5 studies.
observed effect [Mean follow-up not
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specified. RR associated
with high IMAC 1.63
(1.28-2.09); p<0.0001;
12=0%, N=1,053; 4 studies.
Mean follow-up not
specified. No data on
nutritional assessment.
Median length of stay in patients with pancreatic cancer based on myosteatosis (assessed with: L3 SMD [UH])
10 observational|very |not serious [notserious [serious® |all possible (lowest quintile of muscle @@OO IMPORTANT
studies serious residual attenuation post- LOW
¢ confounding chemoradiotherapy): 42
factors could |vs 23 days; p=0.001; N=83
reduce the resectable cancer with
observed effect [neoadjuvant
chemoradiotherapy.
Follow-up: hospital stay.
Mortality in patients with colorectal cancer based on SMM change during progression (evaluated with: SMI change [cm?/m?]/SMA change [cm?]).
332425 observational|serious |serious *° serious ° not serious |all possible 23. (per lowest SD) aHR @@@O CRITICAL
. baj - A .
studies residual during disease MODERATE
confounders progression and
could reduce [treatment 1.03 (0.90—
the observed |1.18); 0.91 (0.78-1.04);
dose-response [1.02 (0.88-1.15); 1.19
gradient effect |(1.09-1.35); 1.14 (0.99—
1.30); 1.54 (1.31-1.79);
N=450 systemic palliative
treatment. Median follow-
up not specified.
24. (>8% loss in 3
months): aHR 4.47 (2.21-
9.05; p=0.001); N=63
advanced cancer on
treatment with
chemotherapy. Median
survival: 17.5 months.
25. (SMM loss 5%): aHR
2.079 (1.194-3.619;
p=0.010); N=148
advanced cancer before
and after chemotherapy.
Median follow-up: 23.2
months.
Mortality in patients with biliopancreatic cancer based on SMM change during progression (evaluated with: SMI change [cm?/m?]/SMA change [cm?]).
22782 observational|serious |not serious  |serious ® not serious |all possible 27. (percent change in @@@O CRITICAL
H bc,j 2 .
studies residual SMM/60 days): aHR 0.94 MODERATE

confounding
factors could
reduce the
observed effect

(0.92-0.96; p=0.001);
N=180 before and after
surgery. Median follow-
up: 62 days.

62. (decrease vs.
maintenance of SMM):

aHR 1.390 (1.109-1.742;
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p=0.004); N=484 palliative
chemotherapy. Median
follow-up: 11 months.
Mortality in patients with renal cancer based on SMM change during progression (evaluated with: SMI change [cm?/m?]).
2 6364 observational|serious|not serious  [serious * not serious |all possible 63. aHR mortality change @@@O CRITICAL
studies bd residual SMM (loss = 5%): 2.367 MODERATE
confounding (1.253-4.469); p=0.008;
factors could N=101 metastatic renal
reduce the cancer. Median follow-up:
observed effect |30.8 months.
64. aHR mortality change
SMM (increase 2 5%): 0.02
(0.00-0.13); p<0.001;
N=37 renal cancer after
nephrectomy. Median
follow-up: 61 months.
Chemotherapy toxicity in patients with colorectal cancer based on SMM change during progression (evaluated with: SMA change [cm?]).
12 observational [serious [not serious  [serious * not serious |all possible (Treatment delay, dose @@@O IMPORTANT
: ah - ’
studies residual . réductl?n or. MODERATE
confounding discontinuation per 1%
factors could |decrease in SMM): aOR
reduce the 1.03 (0.95-1.12; p=0.441);
observed effect [N=63 advanced cancer on
treatment with
chemotherapy. Total
follow-up: 3.5 years.
Need for surgery in patients with inflammatory bowel disease (IBD) based on low SMM (evaluated with: L3 SMI [cm?/m?]).
3 656667 observational [serious [serious * serious ™ |very all possible 65. Higher probability of @OOO IMPORTANT
studies be serious %8 [residual surgery in patients with

confounding
factors could
reduce the
observed effect

low SMM (2 SD below the
norm for younger healthy
adults): Kaplan-Meier
curves; log-rank 0.003;
n=99 ulcerative colitis.
Median follow-up: 5
months.

66. aHR need for surgery
high vs low SMM: 0.318
(0.126-0.802); p=0.015;
log-rank test only
significant for Crohn's
disease; N=72 (Crohn's
disease and ulcerative
colitis requiring
admission). Median
follow-up not specified.

67. Low SMM: aOR
colectomy 90 days 1.55
(0.31-7.71); aOR
colectomy 1 year 1.54
(0.37-6.32); N=89
ulcerative colitis with

VERY LOW
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intravenous steroids.
Follow-up: 1 year.
Post-surgical complications in patients with IBD based on low SMM (evaluated with: L3 SMI/TPI [cm?/m?]).
26869 observational|serious [serious ®®  |serious®  |not serious |all possible 68. Low SMM (SMI) (2 SD @@OO IMPORTANT
studies be residual below the norm for LOW
confounding younger healthy adults):
factors could |aOR major complications,
reduce the 1.11 (1.02-1.22; p=0.023);
observed effect |no difference in minor
complications; N=114
Crohn's disease. Follow-
up: postoperative; not
specified.
69. Low SMM (TPI) in
patients <40 years (lowest
quartile by sex): aOR
transfusion 1.49 (1.08—
2.07); p=0.0159; no
association patients 240
years nor for major
complications, ICU
admission, postoperative
sepsis or deep vein
thrombosis (DVT); N=178
in the complete sample
(Crohn's disease and
ulcerative colitis). Post-
surgical follow-up.
Need for rescue treatment during hospitalization (medical or surgical) in IBD patients based on low SMM (evaluated with: L3 SMI [cm?/m?]).
1% observational|serious [not serious  |serious not serious |all possible Low SMM: aOR 3.98 @@@O IMPORTANT
; bk H _ . n=0- .
studies residual . (1.12 14'1)".) 0,03.3., MODERATE
confounding N=89 ulcerative colitis
factors could with intravenous steroids.
reduce the Follow-up: hospitalization.
observed effect
Hospital stay in patients with IBD based on low SMM (evaluated with: L3 SMI [cm?/m?]).
168 observational|serious [not serious  |serious®™  |not serious |all possible Low SMM (SMI) (2 SD @@@O IMPORTANT
R be .
studies residual 4 below the norm for MODERATE
confounding younger healthy adults):
factors could 10.86 +8.3vs. 11.41 £
reduce the 10.61 days; p=0.552;
observed effect [N=114 Crohn's disease.
Follow-up: hospitalization
after surgery.
Post-surgical complications in patients with IBD based on low SMM (evaluated with: L3 SMD [UH]).
1% observational|serious [serious serious °f not serious |all possible Low SMM density (L3) in @@OO IMPORTANT
studies be residual patients <40 years (lowest

confounding
factors could

quartile by sex): aOR
transfusion 1.31 (1.056—
1.625); p=0.014; aOR ICU
admission 1.32 (1.053-

LOW
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reduce the 1.656); p=0.016; aOR

observed effect

sepsis 1.325 (1.072—-
1.636); p=0.0091; aOR
DVT 1.265 (1.043-1.535);
p=0.0173; aOR major
complications: 1.329
(1.056-1.671); p=0.0052;
no association in patients
>40; N=178 in the
complete sample (Crohn's
disease and ulcerative
colitis). Post-surgical
follow-up.

Short-term mortality (<30 days) in patients undergo
surface area-Psoas area/BMI).

ing transcatheter aortic valve implantatio

n (TAVI) based on low SMM (assessed with: L3 SMI-Psoas a

rea/body

570

observational
studies

serious
bn,q

not serious

serious °

serious *°

all possible
residual
confounding
factors could
reduce the
observed effect

Meta-analysis: OR (high vs
low SMM) 0.72; 95% CI
0.44-1.18; p=0.285;
12=20.36%, N=896.

1100

LOW

CRITICAL

Mid- to long-term mortality (>30 days) in pa

area-Total psoas area).

tients undergoing TAVI

based on low SMM (follow-up: 6-24 months; assessed with: L3 SMI-Psoas area/body

surface

67 observational|serious|serious “ serious ° serious ®°  [all possible Meta-analysis: OR (high vs @OOO CRITICAL
H a,bn,qw H . 0,
studies residual 4 low SMM) 0.49; 95% ClI VERY LOW
confounding 0.28-0.83; p=0.049;
factors could 12=54.96%, N=1453.
reduce the Follow-up: 6—24 months.
observed effect
Mid-term major cardiovascular events in patients with predialysis advanced chronic kidney disease (ACKD) based on SMM (assessed with: L3 TPl [cm?/m?])
17 observational|very  |not serious |serious * serious ™ [all possible aHR MACE (low vs high @OOO IMPORTANT
studies lfe:lous residual . SMM) 3.98 (1.65—9.63).; VERY LOW
p/oq confounding P=0.0022; N=266. Median
factors could  |follow-up: 3.2 years.
reduce the
observed effect
Mortality in patients with critical limb ischemia based on SMM (assessed with: L3 SMA [cm?]/psoas area index [cm?]/L4 vertebral body area [cm?]).
2727 observational|very |serious * serious®  |very all possible 72. aHR death (low vs. @OOO CRITICAL
studies serious serious ®*¢ [residual high SMM [lower quintile

at,bs

confounding
factors could
reduce the
observed effect

of healthy population]):
3.2 (1.24-9.11); p=0.02;
N=64. Median follow-up:
3.5 years.

73. aHR mortality with
SMM increase: 10.9 (1.7—
72); P=0.013; N=188.
Median follow-up: 1 year.

VERY LOW

Cardiovascular events in patients with limb ischemia/peripheral vascular disease based on low SMM (assessed with: L3 SMA [cm?]/Total psoas area [cm?]).
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27475 observational[very  [serious * serious ®  |not serious |all possible 74. aHR new @OOO IMPORTANT
studies serious residual . card.lovascular event (low VERY LOW
atby! confounding  |vs high SMM [lower
factors could |quintile of healthy
reduce the population]): 3.07 (1.56—
observed effect [6.29); p<0.01; N=114
critical limb ischemia.
Follow-up: 3 years.
75. HR new CV event (per
1SD increase in SMM):
0.754 (0.568-1.007);
p=0.057; N=327
peripheral vascular
disease. Median follow-
up: 909 days.
Cardiovascular events in patients with PVD based on low SMM (assessed with: L3 SMM psoas muscle [UH])
17 observational|serious |not serious |serious * not serious |all possible aHR CV event (per 1 SD @@@O IMPORTANT
. at . . A ]
studies residual 4 increase in SMM density MODERATE
confounding [UH]); two models: 0.784
factors could  |(0.617-0.955); p=0.045
reduce the and 0.699 (0.548-0.889);
observed effect [p=0.003; N=327 PVD.
Median follow-up: 909
days.
Major amputation in patients with critical ischemia and low SMM (evaluated with: Psoas area index [cm?]/L4 vertebral body area [cm?]).
173 observational|very  |not serious |serious * serious ™ |all possible aHR major amputation @OOO IMPORTANT
studies serious residual based on SMM: 2.6 (0.83—

at,bs

confounding
factors could
reduce the
observed effect

8.3); p=0.099; N=188.
Median follow-up: 1 year.

VERY LOW

Mortality in critically ill patients based on low SMM

(evaluated with: L3 SMI [cm?/m?]/L3 SMA [cm?]/T7-T8 Pectoralis muscle area [cm?]/L3 Total psoas area [cm?]).

7 76,77,78,79,80,81,82

observational
studies

very

serious
at,by

not serious

not serious

not serious

all possible
residual
confounding
factors could
reduce the
observed effect

76. Mortality aOR (per
unit increase in SMI): 0.93
(0.875-0.997); p=0.025,
adjusted for BMI and
albumin; N=149 elderly
with traumatic injuries.
Follow-up: hospitalization.

77. Mortality aOR per 10
cm? increase in SMM: 0.82
(0.73-0.93); p=0.001;
mortality aOR: 3.86 (1.80—
8.26); p=0.001; N=240
mechanically ventilated
critically ill adults. Follow-
up: hospitalization.

78. 30-day mortality aOR
after extubation due to
SMI increase: 0.94 (0.890-
0.995); p=0.033; N=231
critically ill adults after

o000

MODERATE

CRITICAL
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mechanical ventilation.
Follow-up: hospitalization.

79. 30-day survival aHR
with low SMM: 2.74
(1.02-7.35); N=99
critically ill oncology
patients. Follow-up: 30
days.

80. Mortality aHR with
low SMM: 2.1 (1.1-4.0),
p=0.018; N=236 critically
ill patients with intra-
abdominal sepsis. Follow-
up: 30 days.

81. 6-month mortality
aOR per cm? increase in
SMM: 0.98 (0.968-0.999);
p=0.007; N=401 critically
ill patients in the medical
ICU.

82. ICU mortality aOR with
increased psoas muscle
area: 0.812 (0.741-0.890);
p<0.001; N=362. Follow-
up: hospitalization.

Ventilator-free days in critica

lly ill patients based on

low SMM (assessed with: L3 SMI [cm?/m

)

176

observational
studies

very

serious
at,bz

very serious

ac

serious *

serious

all possible
residual
confounding
factors could
reduce the
observed effect

Low vs high SMM: Median
19 days (IQR 0-28) vs 27
(IQR 18-28); p=0.004.
Correlation coefficient
ventilator-free days per
SMI increase: 0.060 (-
0.025, 0.126); p=0.19,
adjusted for BMI and
albumin N=149 elderly
with traumatic injuries.

®O00O

VERY LOW

IMPORTANT

ICU-free days in critically ill patients based on low SMM (assessed with: L3 SMI [cm?/m?])

176

observational
studies

very

serious
at,bz

very serious

ac

serious *

serious

all possible
residual
confounding
factors could
reduce the
observed effect

Low vs high SMM: median
19 days (IQR 0-25) vs 16
(IQR 0-24); p=0.002).
Correlation coefficient
ventilator-free days per
SMl increase: 0.032 (-
0.037, 0.101); p=0.36
adjusted for BMI and
albumin; N=149 elderly
with traumatic injuries.

®O00O

VERY LOW

IMPORTANT

Mean length of stay in critica

lly ill patients based on

low SMM (assessed with: L3 SMI [cm?/m

1)

178

observational
studies

serious
at

not serious

serious %

not serious

all possible
residual
confounding

alRR of mean stay after
extubation per SMI
increase: 0.99 (0.986-

311 0)

MODERATE

IMPORTANT
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factors could 1.000); p=0.048; alRR total
reduce the mean hospital stay per
observed effect [SMI increase 0.99 (0.987—
1.000); p=0.053; alRR total
mean ICU stay per SMI
increase 0.99 (0.986—
1.000); p=0.065; N=231
critically ill adults after
mechanical ventilation.
Follow-up: hospitalization.
Mortality in critically ill patients based on myosteatosis (assessed with: L3 SMD [HU] and IMAC [cm?])
18 observational|serious |not serious  |serious * not serious |all possible 6-month mortality aHR @@@O CRITICAL
studies at residual 4 per 10 HU (SMD): 0.774 MODERATE
confounding (0.643-0.931); p=0.006; 6-
factors could  |month mortality aHR per
reduce the 10 cm? (IMAC): 1.092
observed effect [(0.966—1.236; p=0.159;
N=491 critically ill adults
on mechanical ventilation.
Follow-up 6 months.
Mean length of stay in critically ill patients based on fat infiltration of SMM (assessed with: L3 SMD [UH] and IMAC [cm?])
18 observational|serious |not serious  |serious * not serious |all possible Correlation coefficient @@@O IMPORTANT
studies at residual 4 mean hospital stay per 10 MODERATE
confounding HU (SMD): -0.134 (-0.228
factors could  |to -0.040); p=0.005.
reduce the Correlation coefficient
observed effect [mean hospital stay per 10
cm? (IMAC): 0.064 (-0.012
to 0.141); p=0.100;
Correlation coefficient
mean ICU stay per 10 HU
(SMD): -0.032 (-0.128 to
0.063) p=0.506;
Correlation coefficient
mean ICU stay per 10 cm?
(IMAC): 0.041 (-0.036 to
0.119); p=0.292; N=491.
Follow-up: 6 months.
Overall mortality in liver cirrhosis based on low SMI (assessed with: L3 SMI [cm?/m?]/total psoas area [cm?]/ TPl [cm?/m?])
15 8485 observational|very  [serious * serious ®  |not serious [publication bias|84. Meta-analysis: @OOO CRITICAL
studies serious is strongly mortality aHR with low VERY LOW
atda suspected. All  |SMM 2.11 (1.50-2.95);
possible 12=89%, p<0.001; N=2781
residual (no transplantation;

confounding
factors could
reduce the
demonstrated
effect «

regardless of waiting list).
Follow-up not clearly
defined.

85. Mortality aHR with
low SMM 1.72 (1.27-
2.32); p<0.001; 12=75.5%;
N=1247 (transplanted and
non-transplanted).
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Mortality on liver transplant waiting for patients with cirrhosis based on low SMI (evaluated with: L3 SMI [cm?/m?]/SMA [cm?]/ psoas muscle area [cm?]/TPI

confounding
factors could
reduce the
observed effect

(1.11-3.05); p=0.02;
12=60%; p=0.06; N=748.
Global follow-up not
specified. Mortality aHR
per SMl increase 0.98
(0.96-1.00); p=0.03;
12=13%; p=0.32; N=835.
Overall follow-up not
specified.

[em?/m?]).
10 8486 observational|very  [serious serious®® |serious®  [publication bias|84. Meta-analysis: @OOO CRITICAL
studies serious is strongly mortality aHR death with VERY LOW
atdag suspected. Al |low SMM 1.72 (0.99-
possible 3.00); p=0.05; 12=33%;
residual p=0.22; N=583. Follow-up:
confounding up to 5 years in some
factors could |studies (time used for HR
reduce the not specified).
demonstrated
effect. < 86. Mortality aHR with
low SMM 1.86 (1.23—
2.84); 12 not defined;
N=1969. Follow-up not
clearly specified.
Post-liver transplant mortality in patients with cirrhosis based on low SMI (evaluated with: L3 and L3-L4 SMI space [cm?/m?]/total psoas area [cm?]).
78 observational|very  [serious ¢f not serious [not serious |all possible Meta-analysis: mortality @@OO CRITICAL
studies serious residual aHR with low SMM 1.84
atd,q LOW

[cm?]).

Sepsis or severe infection after liver transplantation in patients with cirrhosis based on low SMM (evaluated with: L3 SMI [cm?/m?] and total psoas muscle area

285

observational
studies

very

serious
at,d

serious "

serious ¢

serious "

all possible
residual
confounding
factors could
reduce the
observed effect

Meta-analysis: aHR
sepsis/infection with low
SMM 2.81 (1.15-6.87);
p<0.05; 12=45%; N=452.
Post-surgery follow-up.

®O00O

VERY LOW

IMPORTANT

aHR, adjusted hazard ratio; alRR, adjusted incidence rate ratio, IQR, interquartile range; HU, Hounsfield units; IMAC, high intramuscular adipose tissue content; SMD, skeletal
muscle density; SMI, skeletal muscle index; SMM, skeletal muscle mass.

Explanations

a. Short follow-up time for the event of interest in some studies.

b. Evidence cannot be generalized to all patients with disease-related malnutrition. No data on nutritional status in the sample.

c. No adjustment for confounding factors

d. Poor adjustment for confounding factors; confounding factors not well defined in some studies.

e. The studies show different associations based on low SMM, mainly due to the statistical methods used and the method used to assess low SMM.

f. Wide confidence interval in multivariate analysis in some studies.

g. Different estimates of the effect

h. Patients with low weight were excluded from the analysis.

i. In some studies, the median follow-up is not defined.
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j. Not all the studies explain how mortality was determined.

k. The variables used for statistical adjustment were different between studies.
I. In some studies, there was no adjustment for confounding factors.

m. Variability in point estimates (Park, 2018).

n. Small samples size in some studies.

o. Inappropriate eligibility criteria in some studies.

p. CT performed at different disease stages in some studies.

g. Non-standardized cut-off value or method for defining low muscle mass.

r. Some statistical errors were detected in the analysis of individual studies.

s. Most of the studies involved patients of Asian origin. Patients with carcinomas in situ or undergoing palliative treatment were excluded in one of the meta-analyses. Generalizability of
results cannot be guaranteed.

t. Some degree of publication bias is observed in small studies (funnel-plot) in the first meta-analysis.
u. Moderate heterogeneity.

v. Cut-off points mainly from Canadian population. Several Asian articles. Generalizability of results cannot be guaranteed.
w. Many retrospective studies.

x. Substantial heterogeneity.

y. Most of the studies include Asian populations. Generalizability of results cannot be guaranteed.

z. Most of the studies included in the meta-analysis were classified as moderate quality.

aa. The meta-analysis leaves several points unspecified (also in supplementary material): mean follow-up, publication bias detected.
ab. Data cannot be generalized to all types of hematologic tumors.

ac. Different estimates for the event of interest.

ad. Case series of only 6 studies.

ae. In more than 50% of the studies, the null value is included in the confidence interval.

af. Toxicity not well defined.

ag. Single-center. Questionable generalizability of results.

ah. It is not clear if an adjusted OR is used.

ai. Toxicity criteria are not well defined.

aj. Small sample size.

ak. Difficult to assess differences in point estimates due to lack of numerical data in some studies.

al. Adverse events are mentioned, without clear toxicity criteria.

am. No adjusted OR is given for this event.

an. No adjusted data are shown for younger patients in one of the studies.

ao. Different events in studies with different measurement methods.

ap. Substantial heterogeneity.

aqg. Small study effect in the complete meta-analysis.

ar. Substantial heterogeneity.

as. Similar cut-off values for different populations. Generalizability of results may not be guaranteed.
at. Comparability of the groups cannot be guaranteed.

au. Retrospective evaluation of the event.

av. Follow-up time is not specified.

aw. Funnel plot with high risk of publication bias is shown.

ax. Cut-off points to define low muscle attenuation or high intramuscular adipose tissue content, not standardized.

ay. 95% Cl not shown.
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az. All studies using IMAC have been conducted in Asian population. Generalizability of results cannot be guaranteed.
ba. Eligibility criteria to guarantee external validity, given it is a sub-analysis of a clinical trial (one of the studies).

bb. Differences related to different sample sizes and statistical adjustments.

bc. Some studies perform the second CT scan at different times during disease progression.

bd. Comparability of the groups in one of the studies cannot be guaranteed.

be. Patients with and without sarcopenia were not comparable in all previous interventions (no further statistical adjustment).

bf. Only patients with CT scan were included in the study (does not represent the overall IBD population).
bg. Few events of interest (surgery).

bh. Some studies do not provide numerical data on surgery-free time, only Kaplan-Meier curves.

bi. Contradictory results for major complications.

bj. Disparate data for <40 and >40 years of age.

bk. Limited statistical adjustment.

bl. Only refers to ulcerative colitis, not Crohn's disease.

bm. Only refers to Crohn's disease, not ulcerative colitis.

bn. Some data (quality of the studies, risk of bias) are not specified in the meta-analysis.

bo. Statistical adjustment data are not included (variables needed for adjustment were not considered in the meta-analysis).

bp. The groups were not comparable in age or BMI.

bg. Evaluation of the event is not well explained.

br. Wide confidence interval.

bs. Short follow-up time for the event of interest.

bt. Case series in only two centers, with heterogeneous comorbidity; generalization of results cannot be guaranteed.
bu. Wide confidence interval in one of the studies.

bv. Only one study defines events by hospitalization.

bw. Asian population only; generalizability of results cannot be guaranteed.

bx. Statistical adjustment data are not included.

by. No statistical adjustment by age and, in some studies, age is different between patients with and without sarcopenia.

bz. No adjustment for confounding factors in the estimate related to diagnosis of low SMM.
ca. Wide interquartile range in the unadjusted estimate.

cb. Several studies refer to data from the same center.

cc. Risk of publication bias in non-Asian population.

cd. Heterogeneity not defined in all meta-analyses.

ce. Not all events were described in all studies.

cf. Substantial heterogeneity in one of the meta-analyses.

cg. Only two studies included
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Topic 7: Functional status and health-related quality of life

Author: Alejandro Sanz-Paris

Question: Prognostic value of altered functional and quality of life tests in patients with disease-related malnutrition (or
at risk of malnutrition) during short- and medium-term follow-up.

Setting: General population is not included. Chronic or acute illnesses are included.

increase). HR:
1.75 (95% ClI

No. of Certainty assessment Effect Certainty | Importance
studies
Study design | Risk of | Inconsistency [ Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95% ClI)
Overall long-term (808 days of follow-up) and short-term (in-hospital) mortality (hospitalized elderly) (assessed with: 6-minute walk test [6EMWT])
1t observational [ not not serious Not serious | Serious © all possible 41 (in- 310 6MWT inability | @@ IMPORTANT
study serious b residual hospital to perform: MODERATE
a confounding deaths).
factors could Short-term
reduce the 173 (total (logistic
observed effect | deaths). regression):
OR: 3.26 (95%
Cl 1.38-7.69)
(P<0.05)
Long term (Cox
regression):
HR: 2.15 (95%
Cl 1.35-3.42)
P<0.05)
Long-term overall mortality (989 days of follow-up) (hospitalized elderly) (evaluated with: Short Physical Performance Battery [SPPB] test)
12 observational [ Not not serious Not serious | Not serious | all possible 109 298 SPPB: 0 Y11 @) IMPORTANT
study serious d residual MODERATE
confounding Cox regression:
factors could HR 1.81 (95%
reduce the Cl 1.20-2.73)
observed effect P<0.005
Long-term mortality (24 months) (elderly in long-term care facilities) (evaluated with: Barthel Index)
13 observational [ Not not serious | serious® seriousf all possible 94 276 K-Barthel Index [ (O |IMPORTANT
study serious residual (score from 0 Lowh
confounding to 20)
factors could
reduce the (Univariate
observed effect logistic
regression):
OR: 0.93 (95%
Cl10.89-0.97)
Long-term (12.8 months) overall mortality in oncology patients (elderly outpatient) (assessed with: ECOG and Karnofsky Performance Scale [KPS])
14 observational | Not Not serious | Not serious’ | Not serious | all possible 152 455 Univariate [2Y:11@) IMPORTANT
study serious residual regression. MODERATE}
confounding
factors could ECOG: (1 unit

79



No. of Certainty assessment Effect Certainty | Importance
studies
Study design | Risk of | Inconsistency [ Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95% CI)
reduce the 1.42-2.15)
observed effect (P<0.01).
KPS: (10 unit
increase). HR:
0.79 (95% CI
0.70-0.89)
(P<0.01)
In 311 solid
tumors,
multivariate
model. ECOG:
(1 unit
increase). HR:
2.05 (95% CI
1.56-2.71)
(P<0.01)
Long-term overall mortality at 12 months in oncologic patients (evaluated with: ECOG-PS, timed up and go test [TUG], activities of daily living [Katz index]).
15 observational [ Not Not serious | Not serious® | Not serious | all possible 379 993 multivariate [ 11@) IMPORTANT
study serious residual Cox regression. | MODERATE
confounding
factors could ECOG 3-4vs 0-
reduce the 1. HR:3.33
observed effect (95% C1 2.42—
4.58) (P<0.01).
Katz Index
<5/6. HR: 1.73
(95% Cl 1.31-
3.00) (P<0.01).
TUG >20s. HR:
2.39 (95% CI
1.84-3.10)
(P<0.01).
Long-term overall mortality at 12 months in oncology patients (advanced small cell lung cancer) (evaluated with: ECOG).
16 observational [ Not Not serious | Not serious' | Serious™ all possible (not 119 multivariate eOOQ |[LIMITED
study serious residual indicated) regression VERY LOW | IMPORTANCE
confounding analysis. ECOG:
factors could 0-1vs 2; RR:
reduce the 1.75 (95% ClI
observed effect 1.42-2.15)
(P<0.01).
One-year overall mortality (clinical populations with hip fracture and at risk of malnutrition) (assessed by Barthel index)
17 observational | Not not serious [ Serious™® | very all possible 197 850 univariate &OOQ |IMPORTANT
study serious seriousP residual analysis. VERY LOW

confounding
factors could
reduce the
observed effect

Preoperative
Barthel index
OR: 0.89 (95%
C1 0.86-0.92),
P<0.001.

Multivariate
analysis.
Barthel index
OR: 0.96 (95%
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No. of
studies

Certainty assessment

Effect

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

No. of
events

No. of
individuals

Rate
(95% CI)

Certainty

Importance

€10.92-1.01)
(P=0.091)

Mortality with a mean follow-up of 589 days (peritoneal dialysis patients) (evalu

ated with: 10-mete

rwa

Ik test).

18

observational
study

not
serious

not serious

Serious"®

Serioust

none

119

10-meter walk
test. HR: 19.3
(95% C1 0.82—
454.1)
(P=0.066).""

®O00O
VERY LOW

IMPORTANT

Overall mortality at 24 months in patients with end-stage renal disease without

replacement therapy (outpatient) (assessed with:

Barthel index and SF-36).

19

observational
study

Not

serious
e

not serious

Serious"

Serious*

all possible
residual
confounding
factors could
reduce the
observed effect

38

82

univariate
regression
analysis.

Barthel index

HR: 0.98 (95%
C10.97-0.99)

(p=0.005).

SF-36 (physical
component)
HR: 0.92 (95%
C1 0.89-1.00)
(P=0.05).

Statistical
significance for
both is lost in
the
multivariate
analysis. The
mental
component of
SF-36 had no
statistical
significance.

®O00O
VERY LOW

IMPORTANT

5-year mortality in chronic hemodialysis patients (outpatient) (eva

luated with: SF-36).

110

observational
study

not
serious

not serious

SeriousY

not serious

all possible
residual
confounding
factors could
reduce the
observed effect

127

420

multivariate
regression
analysis.

SF-36 (physical
component for
each one-point
decrease), RR:
1.02 (95% CI
1.01-1.03)
(P=0.018).

®e0O0
Low

IMPORTANT

2-year mortality in chronic hemodialysis patients (outpatient) (evaluated with: Kidney Disease Quality of Life-Short Form (KDQOL-SF)).
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No. of Certainty assessment Effect Certainty | Importance
studies

Study design | Risk of | Inconsistency [ Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95% CI)
1 observational | Not not serious [ Serious? Not serious | all possible 86 714 multivariate &OOQ |IMPORTANT

studies serious residual regression VERY LOW
confounding analysis.
factors could
reduce the KDQOL-SF.
observed effect Physical

functioning,
HR: 1.72 (95%
Cl11.02-2.73)
(P=0.02).

Emotional
health, HR:
1.85 (95% Cl
1.30-2.63)
(P=0.001).

Social
functioning,
HR: 1.59 (95%
Cl1.12-2.26)
(P=0.01).

2-year mortality in patients with end-stage renal disease (EGFR=25.8 ml/min/1.73 m?) (outpatient) (assessed with: EQ-5D index score [EQ-5D-QL], which ranges -0.594 to 1
[1=complete health and lower values indicate worse health-related quality of life]).

112 observational | Not not serious [ Very Not serious | all possible 46 745 multivariate ®dOQO |IMPORTANT
studies serious serious® residual regression LOW
confounding analysis.
factors could
reduce the EQ-5D-QL HR:
observed effect 0.28 3 (95% Cl
0.099-0.810)
(P=0.019)

Mortality at 2 years (heart failure) (evaluated with: Barthel index)

13 observational | Not not serious | Serious® Serious™ all possible 21 151 Multivariate ®dOQO |IMPORTANT
studies serious residual Cox regression | LOW
confounding model. Barthel
factors could index with a
reduce the logarithmic
observed effect transformation,
HR: 4.35 (95%
Cl 1.06-17.9)
(P=0.004).

12-month mortality (heart failure) (evaluated with: 6MWT at hospital discharge)

114 observational | Not not serious [ Serious®® Not serious | all possible 36 430 Multivariate ®dOQ |IMPORTANT
studies serious residual regression LOW

confounding model.

factors could

reduce the 6MWT (one

observed effect unit decrease
in meters
walked) HR:
1.005 (95% Cl
1.003-1.008)
(P<0.001)
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No. of Certainty assessment Effect Certainty | Importance
studies
Study design | Risk of | Inconsistency [ Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95% CI)
Long-term overall mortality (288 days) in patients with acute coronary syndrome (ACS) (hospitalized elderly) (evaluated with: SPPB).
1% observational | Not Not serious | not Not all possible 94 908 Multiple OODD IMPORTANT
study serious serious®® serious? residual regression HIGH
confounding model.
factors could
reduce the SPPB (for single
observed effect change unit)
HR: 0.88 (95%
C10.82-0.5)
(P=0.001)
Overall 5-year mortality in patients with cardiovascular disease (elderly outpatient) (evaluated with: one-leg standing time).
116 observational [ Not Not serious [ Serious® Not serious | all possible 165 908 Multivariate [2Y:11@) IMPORTANT
study serious residual Cox regression | MODERATE
confounding model. Lowest
factors could tertile (<3.03
reduce the sec) HR: 1.68
observed effect (95% CI 1.06—
2.67) (P=0.03),
compared to
highest tertile >
9.71 sec.
Overall long-term mortality (688 days) after percutaneous endoscopic gastrostomy (elderly with neurological disease) (evaluated with: Karnofsky performance status [KPS])
1v observational | Not Not serious | Itis It is not all possible 38 110 multivariate ®dOQO |IMPORTANT
study serious serious®” serious residual regression LOW
confounding analysis.
factors could
reduce the KPS <60% OR:
observed effect 9.78 (95% CI
3.26-29.3)
(P<0.0001)
12-month mortality in lung transplant patients (evaluated with: SPPB).
118 observational | Not Not serious | Serious® Not serious | all possible 46 259 Cox multiple oo |[CRITICAL
study serious residual regression MODERATE
confounding model,
factors could adjusted for
reduce the age, sex,

observed effect

race/ethnicity,
diagnosis and
BMI, and FEV1.

SPPB at 12
months (1
point
worsening),
HR: 1.15 (95%
Cl1 1.05-1.25).

Overall 12-month mortality in cirrhotic patients (MELD >12) awaiting liver transplantation (evaluated with: SPPB).
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No. of Certainty assessment Effect Certainty | Importance
studies
Study design | Risk of | Inconsistency [ Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95% CI)
119 observational [ Not Not serious | Serious®?* | Not serious | all possible 36 294 Bivariate [21:11@) IMPORTANT
studies serious residual regression MODERATE
confounding model
factors could
reduce the SPPB (per 1
observed effect point
decrease).
Adjusted by
MELD and age,
HR: 1.16 (95%
Cl 1.04-1.30)
(P<0.01).
SPPB adjusted
by MELD and
albumin, HR:
1.18 (95% CI
1.06-1.31)
(P<0.01).
Overall mortality at 24 months in cirrhotic patients awaiting liver transplantation (assessed with: Gait speed on the 6MWT [GS-6MWT]).
120 observational | Not Not serious Not serious®" all possible 12 73 Multivariate [ 11@) IMPORTANT
study serious serious? M residual regression MODERATE
confounding model.
factors could
reduce the GS <1m/s and
observed effect 6MWT <400 m.
HR: 3.21 (95%
Cl 1.03-9.96)
(P<0.044).
6-month mortality in HIV patients with and without associated tuberculosis (outpatients) (assessed with: KPS)
12 observational [ Not not serious Serious®® Serious®® all possible 37 812 Multivariate ®d(O0O |IMPORTANT
study serious residual regression LOW
confounding analysis.
factors could
reduce the KPS <80% aHR:
observed effect 4.3(95%Cl
1.84-10.08),
P<0.05.
In patients with
tuberculosis
(n=158) HR:
8.30 (95% CI
1.06-65.14)
(P<0.05).
In-hospital mortality (hospitalized elderly) (evaluated with: Katz index)
12 observational | Not Not serious | Serious®@ serious® all possible 15 105 Multiple ®dOQ |IMPORTANT
study serious residual logistic LOW
confounding regression
factors could model. OR: 6.1
reduce the (1.4-26.3),
observed effect P=0.015.

In-hospital mortality in patients with heart failure (adults >20 years) (assessed with: Barthel index at hospital admission).
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No. of Certainty assessment Effect Certainty | Importance
studies
Study design | Risk of | Inconsistency [ Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95% CI)
12 observational | not not serious Not not serious |strong 101 11301 Multivariate [21:11@) IMPORTANT
study serious serious® association. All logistic MODERATE
possible residual regression
confounding analysis model
factors could OR: 0.989 (95%
reduce the Cl10.983-
observed effect 0.995), P<0.00.
In-hospital mortality in frail elderly patients with percutaneous coronary intervention (evaluated with: Barthel index).
124 observational | Not Not serious | Serious™ Not serious | all possible 18 259 Regression eOOQO |[IMPORTANT
study serious residual model |OR: VERY LOW
confounding 0.98 (95%ClI
factors could 0.95-0.99),
reduce the P=0.05.
observed effect
In-hospital mortality in critically ill patients over 65 years of age (evaluated with: activities of daily living with Katz index).
1% observational [ Not Not serious | Serious® Not serious | all possible 130 249 Katzindex<6. (@@ |IMPORTANT
study serious residual LOW
confounding Adjusted
factors could logistic
reduce the regression
observed effect model OR: 2.47
(95% Cl 1.21—
5.06), P<0.01.
In-hospital mortality (hospitalized clinical populations at risk of malnutrition) (evaluated with: SPPB)
1% observational | Not not serious Serious®2¥ [ Serious® all possible 221 1621 SPPB (per point | @OOO |IMPORTANT
study serious residual decline) OR: VERY LOW
confounding 0.4359¢
factors could (P=0.0507
reduce the
demonstrated
effect
3-month mortality (hospitalized elderly) (evaluated with: Katz index)
1% observational [ not not serious [ Serious® not serious | all possible 37 291 Univariate OO0 |[LMITED
study serious residual analysis, OR: VERY IMPORTANCE
confounding 1.16 (95% ClI LOW.
factors could 0.98-1.37),
reduce the P=0.093;
observed effect multivariate
analysis, OR:
1.00 (95% CI
0.82-1.23)
P=0.986.
3-month mortality in cancer patients (elderly outpatient) (evaluated with: ECOG and EORTC Quality of Life Questionnaire-Core 30 global health status scale).
128 observational | Not Not serious Not Not serious | all possible 1259 6769 multivariate SCODD CRITICAL
studies serious serious® residual regression HIGH
confounding analysis.
factors could
reduce the ECOG (2-4) OR:
observed effect 2.25(95% Cl
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No. of Certainty assessment Effect Certainty | Importance
studies
Study design | Risk of | Inconsistency [ Indirectness | Imprecision Other No. of No. of Rate
bias considerations events individuals (95% CI)
1.89-2.69),
P<0.001.
EORTC (based
on a 10-point
difference)
scale OR: 0.98
(95% C1 0.98—
0.99) p<0.001.
Overall 30-day mortality after palliative procedure in advanced cancer patients (evaluated with: ECOG).
1% observational [ Not Not serious | Serious®*® Not serious | all possible 92 823 multivariate oOOQO |[LIMITED
studies serious residual regression VERY LOW | IMPORTANCE
confounding analysis.
factors could
reduce the ECOG: 22 HR:
observed effect 2.2(1.6-3),
P<0.01.
Complications after admission for stroke: discharge to home/residence (evaluated with: Barthel index)
130 observational [ not not serious [ Serious®®® | not serious | all possible 151 205 OR:1.05(95% |@®®(OQ |IMPORTANT
studies serious residual Cl1.03-1.07), |Low
confounding P<0.001.
factors could
reduce the
observed effect
Complication: onset of dysphagia 2 months after hospital admission (hospitalized elderly) (assessed with: Barthel index).
13 observational [ Not not serious | Serious® [ Serious®d | all possible 21 95 OR129(95% |®OOO |LUMITED
study serious residual Cl 2.1-78.4), VERY LOW |IMPORTANCE
confounding P=0.005.
factors could
reduce the Barthel index
observed effect cut-off value:
50/55
Complications of bladder post-void residual volume in patients with hip fracture (elderly hospitalized) (assessed with: TUG)
132 observational | not not serious Serious®® not serious | all possible 44 345 Age-adjusted ®dOO |LIMITED
studies serious residual linear LOW IMPORTANCE

confounding
factors could
reduce the
observed effect

regression
model, OR:
1.02 (95% CI
1.004-1.03),
P<0.05.

Patients with
markedly
abnormal TUG
results have an
OR of 4.27
(95% C1 1.93 to
9.44), P<0.05.

*Vesical
residual
volume (2160
mL) is
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factors could
reduce the
observed effect

(Xue) ADL >3
OR: 1.69 (95%
Cl11.20-2.38) in
the meta-
analysis.

(Lee) ADL OR:
3.37 (95% CI
1.1to0 10.35),
P<0.05.

(Kristjansson)
Activities of
daily living OR:
1.57 (95% ClI
1.1-2.26),
P<0.05.

ECOG-PS: OR:
2.64 (95% CI
1.21-5.72),
P=0.014.

No. of Certainty assessment Effect Certainty | Importance
studies
Study design Inconsistency | Indirectness | Imprecision Other No. of No. of Rate
considerations events individuals (95% CI)
associated with
an increased
risk of
mortality (OR:
4.50, 95% CI
1.5-13.5),
P<0.05.
Complication after abdominal surgery (hospitalized elderly) (assessed with: ECOG)
13 observational not serious | Serious®f not serious | all possible 100 718 Multivariate ®dOQO |IMPORTANT
studies residual regression LOW
confounding analysis.
factors could
reduce the ECOG (2-4) OR:
observed effect 3.23(95% Cl
1.75-1.95),
P<0.001.
In-hospital development of pneumonia after major digestive surgery (assessed with: ECOG-PS)
134 observational not serious [ Serious®®® | not serious | all possible 67 1016 Multivariate ®dOQO |IMPORTANT
studies residual regression LOW
confounding analysis.
factors could
reduce the ECOG-PS OR:
observed effect 2.64 (95% Cl
1.21-5.72),
P=0.014.
Major postoperative complications at 30 days in cancer patients undergoing colon surgery (assessed with: activities of daily living)
1353637 observational not serious | Serious®"?@ | not serious | all possible 99 (Lee); 83 240 (Lee); | Multivariate Y- 1:1@) IMPORTANT
studies residual (Kristjansson) 178 regression MODERATE
confounding (Kristjansson) [ analysis.

6MWT, 6-minute walk test; ASA, American Society of Anesthesiologists; ECOG, Eastern Cooperative Oncology Group; EORTC, European Organization for Research and Treatment
of Cancer; KPS, Karnofsky Performance Scale; MNA-SF, mini nutritional assessment short form; SF-36, MELD, model for end-stage liver disease; MUST, malnutrition universal
screening tool; PNI, Prognostic Nutritional Index; SGA, subjective global assessment; SPPB, short physical performance battery; TUG, timed up and go test.
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Explanations

a. Observational study with a good sample size. The primary objective is the prognostic value of functional tests.

b. The population is limited to elderly and hospitalized patients. However, the malnutrition rate is 63.8%, which represents patients with a diagnosis of nutritional risk, supporting the

generalizability of the results.

c. The functional test could not be per formed in 135 patients and a value of 0 m was assigned, which may condition the results. There are no analysis data excluding these patients.
d. Although the population is hospitalized elderly, 67% were malnourished.

e. Population had a mean age of 80.4 years and lived in a long-term care facility. The results cannot be extrapolated to the overall population. 90% had malnutrition.
f. The risk of dependence in activities of daily living is analyzed in the univariate regression model but is not included in the final multivariate regression model.

g. Multivariate Logistic Regression Models for Death: No significance.

h. The quality was downgraded due to imprecision in the results.

i. Elderly oncology patients with a mean age of 77.8 years. 41.9% of patients are malnourished, per MNA.

j. Applicable only to solid tumors.

k. Elderly oncology patients with a mean age of 80.2 years. 54.4% were malnourished per MNA.

I. Oncologic population with a mean age of 60.5 years. 60% of patients were malnourished per SGA (B+C).

m. Mortality rate is not described.

n. Population limited to the elderly (mean age: 83 years), a single center, and with limitations in the diagnosis of malnutrition (18.9% malnourished per Hospital Safety Management frailty

scoring system).

0. Other factors influence the mortality event, such as age, sex, comorbidities (Charlson Comorbidity Index) and surgical risk (ASA) that affect functionality.
p. Very wide confidence intervals in multivariate analysis.

qg. Statistical significance is lost in multivariate analysis.

r. No data on percentage of malnourished patients. Sarcopenia is analyzed and there is no direct analysis of functional tests. The population is very specific (patients on peritoneal dialysis),

with malnutrition-inflammation-atherosclerosis syndrome.

s. Age is missing.

t. Very wide confidence interval, which limits the interpretation of the results.

u. Missing information on how it is measured.

v. Speed (m/s): 1.68 + 0.5 in patients without sarcopenia vs 1.18 + 0.64 in sarcopenic patients (P=0.007). Speed was 1.67 + 0.51 in non-frail patients vs 0.79 + 0.30 in frail patients (P=0.001).
w. Mean population age was 84 years.

x. Small sample size but considerable mortality and evidence limited to univariate analysis. Confidence interval at the limit of significance.

y. Mean population age was 48.7 years. Rate of malnutrition is not stated, but BMI (mean 23.1) and albumin levels (4.15 in survivors vs 3.98 in non-survivors) were measured.

z. Mean population age was 64 years. It does not indicate the rate of malnutrition although BMI and albumin levels were measured.

aa. Mean population age was 64 years. The rate of malnutrition is not stated, but albumin levels (mean 4.3 mg/dl) and BMI (mean 28.6) were measured, which indicate a low nutritional risk

in the population.
ab. Malnutrition was 15.9% per SGA and 25.1% per MNA. Low prevalence of malnutrition in the sample.

ac. The confidence interval is very wide and the variable is presented transformed (Log[n]).
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ad. Mean population age was 61.3 years. 54% of patients were malnourished per CONUT (analytical screening tool with no direct malnutrition data).

ae. Elderly population (mean age: 86 years) in the context of hospital admission for acute coronary syndrome, which limits the generalizability of the results. 44% of patients were at

nutritional risk per MNA.
af. Data from 2 populations with ACS were used: Fraser Study (4 hospitals) in Italy and Longevo Study (44 hospitals) in Spain.
ag. Elderly population with a mean age of 80.3 years. The Geriatric Nutritional Risk Index was used. Nutritional assessment data are not available.

ah. Elderly population with a mean age of 82.4 years. Nutritional status was not assessed directly but patients had albumin <3 mg/dL (65%), lymphocytes <1,500 cells/ul (37%) and a mean

BMI of 23.4. 52% of patients had cardiovascular disease and 18% have a neurodegenerative iliness. Cancer patients were excluded.

ai. Mean population age was 55.9 years; patients underwent lung transplantation. Nutritional risk is not assessed.

aj. Mean population age was 60 years; patients with advanced liver disease. The proportion of patients with Child-Pugh Class A, B and C were 9%, 61% and 30%, respectively.
ak. Nutritional status is not assessed but a considerable weight loss is reported in 40-60% of patients, which suggests they were at nutritional risk.

al. Mean population age was 52 years; patients with advanced liver disease.

am. 59% of patients had inadequate nutritional status per SGA.

an. The small sample size and the wide confidence interval may limit the precision of the study.

ao. Mean population age was 32 years. No precise diagnostic criteria for malnutrition were used. Mean BMI is 18.9 with mid-upper arm circumference of 23 cm. 64% of patients had weight

loss and 50% had appetite loss.
ap. Wide confidence intervals, which may limit the accuracy of results.

aq. Elderly population with a mean age of 83 years, with hospital admissions (infections and heart failure); not completely applicable to the general population. 57.1% of patients were

diagnosed with malnutrition.

ar. Very wide confidence interval.

as. Large sample size; 52.6% of patients had sarcopenia, 15% were underweight (BMI <18.5), and 38% were over 85 years old.

at. Very elderly population with a mean age of 82.6 years and with 31.7% at risk of malnutrition, which limits the extrapolation of the results to the general population.

au. The study population consists of patients in the ICU over 65 years of age, which limits the extrapolation of the results to the general population. 56% of patients were at risk of

malnutrition.

av. Heterogeneous population (multiple reasons for hospital admission), elderly (mean age 82 years), single center.

aw. Although functional impairment is important, in the case of hospitalized patients, the severity of the disease resulting in admission was a strong determinant of mortality.

ax. Significance limit P=0.0507.

ay. Elderly population; data on prevalence of malnutrition (SNAQ score) are not stated. Median is 0, as the IQR ranges from 0 to 1. Median age is missing.

az. Elderly cancer patients aged 270 years. Malnutrition is present in 59% of cases, assessed by MNA-SF.

aaa. The clinical population consist of palliative cancer patients with a mean age of 60 years. Assessment of nutritional status is not described, but 32% of patients had weight loss.
aab. Patient population with acute stroke in the hospital setting with a 42% malnutrition rate at admission.

aac. The population is elderly, with a mean age of 83.2 years, which limits the extrapolation of results to the overall population. The study concerns general admissions for different ilinesses

(mainly respiratory and gastrointestinal) with a considerable malnutrition rate (median MNA-SF of 9 and 77% of patients with sarcopenia).
aad. Very wide confidence interval, which may limit the quality of the evidence.

aae. The population consists of hospitalized women over 65 years of age. Increased bladder residual volume is an indirect parameter associated with increased risk of complications and

mortality.
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aaf. The population is elderly, with a mean age of 71 years. Nutritional risk is analyzed with CONUT. Clinical criteria for malnutrition are not evaluated. 36% of major abdominal surgery is

conducted in the lower digestive tract and 64% in the upper digestive tract. 50% of surgeries are laparoscopic.

aag. The population is elderly with a mean of 70 years. Malnutrition was assessed using CONUT and PNI. Malnutrition rates are not reported, but nutritional risk was high, given the

population had undergone major abdominal surgery.

aah. The clinical population consists of elderly cancer patients with a mean age of 79.6 years (Kristjansson) and 76 (Lee) who underwent colon surgery. Surgery per site was: 71% of patients

in colon and 29% in rectum (Kristjansson); 62.5% (colon) and 37.5% (rectum) (Lee).

aai. Nutritional status was not assessed.
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