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Characteristic Low HGS defined, N = Normal HGS defined, N = p-value®

1115 24°
Age group
<75years 76 (68%) 23 (96%) 0.006
>=75years 35 (32%) 1(4.2%)
Gender
Women 55 (50%) 13 (54%) 068
Men 56 (50%) 11 (46%)
BMI
038
Mean (SD) 277 (6.0) 287 (5.0)
Occupation
Employed 24 (22%) 11(46%) 0014
Unemployed 87 (78%) 13 (54%)
Educational level
terate 38 (34%) 3(13%)

Middle school 13.(12%) 407%)

0.002

Primary school 22(20%) 1(42%)

Secondary school 26 (23%) 6(25%)

Tertiary education 12(11%) 10 (42%)

Marital status

Divorced 4(36%) 3(13%)

Married 77 (69%) 16.(67%) 033

Single 6(5.4%) 1(4.2%)

Widowed 24 (22%) 407%)

Smoker 27 (24%) 9(38%) 0.19
Diabetes mellitus 78 (70%) 16.(67%) 073
Hypertension 82(74%) 15 (63%) 0.26
Dyslipidemia 40 (36%) 13 (54%) 0.10
Cardiac disease 54 (49%) 5(21%) 0013
Cerebrovascular disease 24 (22%) 5(21%) 093
Kidney disease 26 (23%) 1(4.2%) 0045
Osteoarthritis 119.9%) 3(13%) 071
Depression 6(5.4%) 0(0%) 059
Falls 4(3.6%) 3(13%) o1
Cancer 30 (27%) 8(33%) 053
Others 68 (61%) 16.(67%) 0.62
Polypharmacy 49 (44%) 6(25%) 0083
MNA-SF Malnourished 18 (16.2%) 1(42%) 0110
MNA-SF at risk of malnutrition 43 (38.7%) 7(29.2%)

MNA-SE normal nutritional status 50 (45.0%) 16/(66.7%)

n (%).
"Pearson's Chi-squared test; Welch two-sample -test; Fisher’ exact test.
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haracteristic Low HGS Normal  p-value®

defined, HGS
N=111 defined,
N=24
Hemoglobin 0.001
Mean (SD) 10.34 (203) 1270 (2.06)
WBC 024
Mean (SD) 9.4(41) 86(27)
Lymphocytes 0.040
Mean (SD) 183 (0.94) 2.33(1.06)
Creatinine 0.004
Mean (SD) 122(125) 82061
BUN 0.007
Mean (SD) 20 6(4)
CRP 0.007
Mean (SD) 31(8) 861)
HbAlc 0029
Mean (SD) 7.35 (261) 5.83(3.02)
Total cholesterol 074
Mean (SD) 3.24 (2.00) 307 (238)
Triglyceride 070
Mean (SD) 132(0.98) 1.22(1.15)
Total protein 0.60
Mean (SD) 70(9) 70(7)
Albumin 0,093
Mean (SD) 367 (67) 390(58)
Vitamin D 0.60
Mean (SD) 39(35) 33(52)
Vitamin B12 0.042
Mean (SD) 297 (327) 181 (224)

“Welch Two Sample f-test.





OPS/images/fmed-11-1436977/fmed-11-1436977-t004.jpg
Variable

Intercept

Age>75years

Hb (per each

unit increase)

HbAlc (per
each unit

increase)

p-

value
<0001

0011

<0.001

0011

OR

(95%Cl)

2047
(3.006-
447.0)
0526
(0.364-
0.706)
1324
(1.084-
1677)
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CVD mortality

HR (95% CI) P-value P interaction
Lower PNI (<46.5) Higher PNI (>46.5)

Age 0.7034
<60 1 0.19 (0.04, 0.85) 0.0291
260 1 0.37 (0.26, 0.52) <0.0001

Gender 0.2231
Male 1 031 (0.20, 0.47) <0.0001
Female 1 038 (021, 0.70) 0.0020

Smoking 0.4791
Never 1 0.18 (0.10, 0.31) <0.0001
Former 1 052 (030, 0.90) 0.0185
Current 1 024 (0.08, 0.75) 0.0138

Drinking 0.7344
No 1 038 (0.25, 0.57) <0.0001
Yes 1 034 (0.17, 0.65) 0.0012

COPD 0.2802
No 1 039 (0.27, 0.58) <0.0001
Yes 1 0.22 (0.10, 0.46) <0.0001

BMI 0.7636
<25 1 0.18 (0.07, 0.46) 0.0004
2530 1 032 (0.15, 0.66) 0.0020
>30 1 043 (027, 0.66) 0.0002

Hypertension 0.885
Yes 1 0.37 (0.25, 0.55) <0.0001
No 1 030 (0.14, 0.63) 0.0015

Variables of age, gender, race, education, marital status, FIR, family income-to-poverty ratio (FIR), smoking, drinking, BMI, COPD, hypertension, eGER, HbA1C, TG and TC were adjusted in
subgroup analysis and interaction test. BMI, body mass index, FIR, family income-to-poverty ratio; COPD, chronic obstructive pulmonary disease; DM, diabetes.
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All-cause mortality

HR (95% CI) P-value P interaction
Lower PNI (<46.5) Higher PNI (>46.5)

Age 0.1260
<60 1 022 (0.10, 0.49) 0.0002
260 1 052 (0.42, 0.65) <0.0001

Gender 0.0814
Male 1 041 (0.32, 0.54) <0.0001
Female 1 0.60 (0.42, 0.84) 0.0032

Smoking 0.6780
Never 1 041 (0.29, 0.58) <0.0001
Former 1 049 (0.37, 0.65) <0.0001
Current 1 0.42 (0.22, 0.79) 0.0066

Drinking 0.8428
No 1 048 (0.38, 0.62) <0.0001
Yes 1 052 (0.36, 0.75) 0.0004

COPD 0.9736
No 1 049 (0.39, 0.61) <0.0001
Yes 1 0.46 (0.30, 0.70) 0.0004

BMI 0.7123
<25 1 035 (0.20, 0.63) 0.0004
2530 1 048 (032, 0.72) 0.0004
230 1 047 (0.36, 0.61) <0.0001

Hypertension 0.9265
Yes 1 050 (0.40, 0.63) <0.0001
No 1 049 (0.31, 0.78) 0.0027

Variables of age, gender, race, education, marital status, FIR, family income-to-poverty ratio (FIR), smoking, drinking, BMI, COPD, hypertension, eGER, HbA1C, TG and TC were adjusted in
subgroup analysis and interaction test. BMI, body mass index, FIR, family income-to-poverty ratio; COPD, chronic obstructive pulmonary disease; DM, diabetes.
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Crude model

HR (95% CI) P-value

Model 1

HR (95% Cl) P-value

Model 2
HR (95% Cl) P-value

all-cause mortality

PNI

PNI categorical
<46.5 (lower PNI)
246.5 (higher PNI)

CVD mortality

PNI

PNI categorical
<46.5 (lower PNI)

246.5 (higher PNI)

Crude Model, unadjusted;
Model 1, adjusted for age and gender;

Model 2, adjusted for age, gender, race, education, marital status, FIR, family income-to-poverty ratio (FIR), smoking, drinking, BMI, COPD, hypertension, eGFR, HbA1C, TG and TC.

0.93 (0.91, 0.95) <0.0001

1

0.38 (0.31, 0.45) <0.0001

0.90 (0.88, 0.93) <0.0001

1

0.28 (0.21, 0.38) <0.0001

0.94 (0.92, 0.96) <0.0001

1

0.41 (0.34, 0.50) <0.0001

0.91 (0.88, 0.94) <0.0001

1

0.31 (0.23, 0.43) <0.0001

0.95 (0.94, 0.97) <0.0001

1

0.49 (0.40, 0.60) <0.0001

0.93 (0.90, 0.96) <0.0001

1

0.36 (0.26, 0.50) <0.0001
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otal Lower PNI (<46.5) gher PNI (>46.5) P-value
N 1509 298 1211

HbAILC, % 6.60 (5.90-7.60) 6.50 (6.00-7.70) 6.60 (5.90-7.60) 0.547
¢GFR, mL/min/1.73m’ 70.90 (52.13-88.78) 58.04 (37.11-76.78) 73.67 (55.82-90.96) <0.001
LDL-C, mmol/L 2.33 (1.78-3.00) 2.22 (1.76-2.90) 2.38 (1.81-3.03) 0.349
HDL-C, mmol/L 1.14 (0.98-1.40) 1.16 (0.98-1.42) 1.14 (0.96-1.40) 0.306
TC, mmol/L 429 (3.62-5.09) 4.16 (3.39-4.93) 432 (3.70-5.13) 0.01
TG, mmol/L 1.67 (1.16-2.44) 1.49 (1.03-2.18) 1.74 (1.20-2.51) <0.001
Ser, umol/L 90.17 (72.49-114.04) 105.64 (81.33-147.41) 88.40 (71.60-107.85) <0.001
LDH, TU/L 140,00 (121.00-161.00) 145,07 (124.25-173.00) 139.00 (120.00-158.00) <0.001

Uric acid, umol/L 356.90 (291.50-428.30) 37470 (285.50-446.10) 356,90 (291.50-422.30) 0.004
Albumin, g/L 41.00 (38.00-43.00) 37.00 (35.00-39.00) 41.00 (40.00-43.00) <0.001
FINS, pmol/L 131.39 (77.46-131.39) 131.39 (60.06-131.39) 131.39 (80.22-131.39) 0.084
FPG, mmol/L 8.18 (7.16-8.18) 8.18 (6.77-8.18) 8.18 (7.22-8.18) 0.667
Serum potassium, mmol/L 4.11 (3.90-4.40) 4.20 (3.90-4.50) 4.10 (3.90-4.40) <0.001
Serum sodium, mmol/L 139.00 (138.00-141.00) 139.00 (137.00-141.00) 139.00 (138.00-141.00) 0.952
Serum iron, umol/L 13.10 (10.00-16.70) 1140 (8.85-15.15) 13.40 (10.40-17.00) <0.001
BUN, mmol/L 607 (4.64-8.21) 7.14 (5.00-10.71) 5.71 (4.28-7.85) <0.001
AST (IU/L) 22,00 (18.00-27.00) 2000 (17.00-26.00) 23.00 (19.00-28.00) 0.084
ALT(IU/L) 20,00 (15.00-27.00) 17.00 (14.00-22.00) 21.00 (16.00-28.00) 0423

TBil, umol/L 10.26 (8.55-13.68) 10.26 (6.84-13.68) 10.26 (8.55-13.68) 08
GGT (IU/L) 24.00 (17.00-38.00) 2250 (16.00-45.00) 24.00 (17.00-36.50) 0.041

Data are presented as Median (Q1-Q3). eGFR, estimated glomerular filtration rate; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; TC, Total
cholesterol; TG, Triglycerides; Scr, , serum creatinine; LDH, lactate dehydrogenase; FINS, Fasting serum insulin; EPG, fasting plasma glucose; BUN, Blood urea nitrogen; AST, Aspartate
aminotransferase; ALT, Alanine Aminotransferase; TBil, total bilirubin; GGT, y-glutamyl transpeptidase.
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Variables otal wer PNI (<46.5) Higher PNI (>46.5)
N 1509 298 1211
Age 68.00 (60.00-76.00) 71.00 (63.00-79.75) 67.00 (60.00-75.00) <0.001
Age categorical <0.001
<60 332 (22.00%) | 40 (13.42%) 292 (24.11%)
260 1177 (78.00%) 258 (86.58%) 919 (75.89%)
Gender 0.372
Male 860 (56.99%) 163 (54.70%) 697 (57.56%)
Female 649 (43.01%) 135 (45.30%) 514 (42.44%)
Race 0.156
Mexican American 186 (12.33%) 35 (11.74%) 151 (12.47%)
Other Hispanic 130 (8.61%) 21 (7.05%) 109 (9.00%)
Non-Hispanic White 717 (47.51%) 142 (47.65%) 575 (47.48%)
Non-Hispanic Black 371 (24.59%) 86 (28.86%) 285 (23.53%)
Other Race 105 (6.96%) 14 (4.70%) 91 (7.51%)
Education 0.201
Less than high school 509 (33.73%) 113 (37.92%) 396 (32.70%)
High school or equivalent 382 (25.31%) 74 (24.83%) 308 (25.43%)
College or above 618 (40.95%) 111 (37.25%) 507 (41.87%)
BMI 31.44 (27.50-36.00) 31.71 (27.63-35.76) 31.40 (27.50-36.02) 0.929
BMI categorical 0.491
<25 191 (12.66%) 40 (13.42%) 151 (12.47%)
25-30 416 (27.57%) 74 (24.83%) 342 (28.24%)
230 902 (59.77%) 184 (61.74%) 718 (59.29%)
FIR 1.79 (1.03-2.82) 1.84 (1.11-2.45) 1.79 (1.02-2.96) 0.923
FIR categorical 0.008
<=10 355 (23.53%) 59 (19.80%) 296 (24.44%)
1.0-3.0 801 (53.08%) 182 (61.07%) 619 (51.11%)
230 353 (23.39%) 57 (19.13%) 296 (24.44%)
Drinking <0.001
No 841 (55.73%) 194 (65.10%) 647 (53.43%)
Yes 668 (44.27%) 104 (34.90%) 564 (46.57%)
Smoking 0.065
Never smoker 606 (40.16%) 108 (36.24%) 498 (41.12%)
Former smoker 644 (42.68%) 145 (48.66%) 499 (41.21%)
Current smoker 259 (17.16%) 45 (15.10%) 214 (17.67%)
Hypertension 0.258
Yes 1221 (80.91%) 248 (83.22%) 973 (80.35%)
No 288 (19.09%) 50 (16.78%) 238 (19.65%)
COPD 0.002
No 1211 (80.25%) 220 (73.83%) 991 (81.83%)
Yes 298 (19.75%) 78 (26.17%) 220 (18.17%)
Diabetes 1213 (80.38%) 261 (87.58%) 952 (78.61%) =
Prediabetes 296 (19.62%) 37 (12.42%) 259 (21.39%) -

Date are presented as Median (Q1-Q3) or n (%). BMI, body mass index; FIR, family income-to-poverty ratio; COPD, chronic obstructive pulmonary disease.
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MNA-SF

u At risk of malnutrition = Malnourished = Normal nutritional status
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Variable Number Frequency

(%)
Age group <75 9 733%
>=75 36 26.7%
Gender Women 68 50.4%
Men 67 49.6%
Occupation Employed 35 259%
Unemployed or 100 741%
retired
Educationallevel | literate 1 304%
Primary school 23 17%
Middle school 17 126%
Secondary 3 27%
school
Higher 2 163%
education
Marital status Married 9 68.9%
Single 7 52%
Widowed 28 207%
Divorced 7 520
BMI Underweight 6 44%
Healthy weight 36 267%
Overweight 52 385%
Obesity 4 304%
Smoking Yes 36 26.7%
No 9 733%
Diabetes Mellitus ~ Yes 94 69.6%
No 4 304%
Hypertension Yes 97 719%
No 38 281%
Dyslipidemia Yes 5 393%
No 82 607%
Cardiac discase Yes 59 537%
No 76 563%
Cerebrovascular | Yes 2 215%
disease No 106 785%
Kidney disease Yes 27 20%
No 108 80%
Osteoarthritis Yes 14 10.4%
No 121 89.6%
Depression Yes 6 4%
No 129 95.6%
Falls Yes 7 520
No 128 94.8%
Cancer Yes 38 281%
No 97 719%
Others Yes 84 622%
No st 37.8%
Polypharmacy Yes 55 107%
(>=5 medications) | yo 80 593%

BMI, body mass index.





OPS/images/fmed-11-1436977/fmed-11-1436977-g004.jpg
‘Specificty (%)





OPS/images/fmed-11-1436977/fmed-11-1436977-g005.jpg
‘Specificty (%)





OPS/images/fimmu.2025.1518295/fimmu-16-1518295-g003.jpg
(B)

(A)

15

o

(19%G6) HH

O

(10%G6) HH

PNI

PNI





OPS/images/fimmu.2025.1518295/fimmu-16-1518295-g002.jpg
Distribution
2.0

1.5

1.0

Density

0.5

0.0
44 48 52 56

Maximally Selected Rank Statistics

10.0 o ak .
° ° 1 e ° ° ° .

7.5 I ¢ ° .
: . groups
I ¢ ‘ .

5.0 : s & *  high
| ® o
I * . * low

2.5 ,

Cutpoint: 46.5

Standardized Log—-Rank Statistic

PNI





OPS/images/fimmu.2025.1518295/fimmu-16-1518295-g001.jpg
NHANES 2005-2018

(n=70, 190)
Excluded:

* Paricipants without CVD (n=65, 742)
* Paricipants without diabetes or pre-diabetes
(n=2, 590)

Paricipants with complete information on PNI, CVD,
and diabetes or pre-diabetes (n=1, 858)

Excluded:
e W.ith no data for survival or blood routine

examination (n=183)
 With no data for education or biochemical test
(n=56)
* Lacking adequate data for the components of
OBS, CDAI, DIl (n=110)
Final paricipants screened for analysis
(n=1, 509)
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Screening Identification

Elegibility

Records identified through database searching (n=924)

MEDLINE EMBASE
(n=522) (n=391)

Mendeley
(n=11)

Records screened after duplicates

78 records duplicated

removed (n=846)

Studies included by title (n=41)

Studies included by abstract (n=14)

805 full text articles excluded:
- 600 by title

- 205 by abstract full text articles excluded
following inclusion and exclusion criteria

Full text articles included (n=14)
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Variables

PD clinical Nutritional
status status

Cognition Others

Analysis

Results

Nutritional status and Qol

Fernandez et al. (9) - Weight, height, BMI,
AC,TCS
Sheard etal. (10) UPDRS, H&Y, PG-SGA, MNA, BMI
Mobility, stigma,

social support

Nutritional status and motor and non-motor symptoms

Nagano etal. (11) H&Y CONUT (Alb, TLC,
T-cho), BMI,
dysphagia

Chia-yi Lien etal. (12) UPDRS H&Y MNA

Fereshtehnejad etal. (13) UPDRS, H&Y MNA, MAC, CC

Sheard etal. (1) UPDRS, H&Y, SGA, PG-SGA

SCOPA-AUT,
FOG-Q

Nutritional status and PD severity.

Femat-Roldin etal. (1) UPDRS, H&Y BMI, LM, FFM, MSM,
BEM, %BE ICW,
ECW, BMR, WC,
VEA, BMC, BCM, AC,
RMR

Pisciotta et al. (15) UPDRS (ON) ‘Weight, height, BMI,
Total and regional
adiposity, total fat

(android and gynoid),

MNA

Briletal. (16) MDS-UPDRS (ON)  BMI, MNA, being
H&Y, ROMEIIL, eating.
Sniffin Sticks

Nutritional status and treatment on PD

Umemoto etal. (17) H&Y Disease CONUT (Alb, TLC,
duration T-cho), BML, weight

change, Swallowing

Batisse-Lignier et al. (1) UPDRS BMI, FEA, FEM, FM,
EGP, GDRs, basal
glucose and insulin
plasma levels

Montaurier etal. (19) UPDRS, H&Y, BMI, FEM,

Schwaband England | Appendicular muscle

scale mass, trunk fat-free:
and bone-free mas,
FM, Trunk fat mass

Gut-brain axis on PD

Heinzel et al. (20) UPDRS Prodromal  BMI, Diet
(ROMEIIL Sniffin
Sticks) Medication
UMSARS

Jones etal. (21) SCOPA-AUT
UPDRS, H&Y

- PDQ-39

ACE-R, EWB, PDQ-39, ADL, LEDD

- Days and route
hospitalization, weight on
admission and discharge, ADL
(FIM), PD drugs.

MMSE Biochemistry (vit D, B12, and
folate levels, hs-CPR)

HADS ESS, PDQ-39, ADL

ACE-R, BDL STAL, ~ MCAS, LEDD

MMSE

= LEDD

MMSE LEDD ADL GDS blood
sample ESR

MoCA, BDI, QUIP  LEDD, PDSS-2, Yale physical

activity survey

- LEDD.

- LEDD, EE, SMR, BMR.

Stool sample DNA extraction,
Microbial measures (a and
diversity and abundance),

enterotypes

MoCA, HVLT, Gl symptoms
JOLO, SDMT, MCI

Pearsons correlation, Multiple

linear regression

Mann-Whitney U test,
Kruskal Wallis test, Friedman's
Two-Way ANOVA, and

‘Spearmans correlations.

Mixed-effect model (linear

and piecewise linear model)

7 test, -testlinear regression

The Kolmogorov-Smirmov,
Spearman correlation. In the
subgroup analysis, a f-test,
Mann-Whitney U test, and
multivariable analysis using a
stepwise linear regression

model

Mann-Whitney U test, 7 test,
univariable and multivariable

logistic regression.

£ test, ttest

ANOVA, 7 test, linear model

regression

Pearson's correlation, 7 test,
squared error of
approximation RMSEA,
comparative fit index CFI,
Index of NFI normalized fit.

One-way ANOVA, Bonferroni
multiple comparisons,

Spearmans correlation.

ANOVA and “¢” test.

The “t” test, and the Pearson

correlation.

Multifactorial analysis, lincar
regression, PERMANOVA,
Fisher exact test, Kruskal-
‘Wallistest, and multinomial

logistic regression

Multilevel models

‘The perception of QoL showed lower scores for body discomfort
(75.3+/-16.6), social support (62.7+/~15.7), and mobility
(61.0+/—23.6). Significant correlation between the QoL and age
(p=0.048), and BMI (p=0.047), suggesting no influence of gender

and nutritional status,

Phase I QoL was poorer in the malnourished, particularly for
‘mobility and ADL domains. There was a significant correlation
between PG-SGA and PDQ-39 score (Phase I p=0.000; Phase 1T
PDQ-39 total or

sub-scores was observed between the INT and SC groups; however,

p=0.002). In phase II, no significant differency

there was significant improvement in the emotional well-being

domain for the entire group (p=0.12).

A poor nutritional status was significantly associated with a poor
ADL in PD.

PD patients at risk of malnutrition status had higher UPDRS
(p=0.046), and impaired cognitive state, poorer memory (p=0.002),
and calculation (p=0.010). PD patients with abnormal vitamin D
levels had a significantly higher hs-CPR level (p=0.046) which
influenced on cognitive function of PD.

A higher score on the UPDRS scale and a longer duration of PD
were associated with lower scores on the MNA scale. The median
score of the H&Y stage was significantly higher in the PD with
abnormal nutritional status (p<0.001). More severe aniety
(p<0.002), depression (p<0.001), and fatigue (p<0.001) were
observed in PD patients with abnormal nutritional status. Except for
stigma, all the other domains of the PDQ-39 were significantly
correlated with the total score of MNA.

More of the malnourished were elderly and had more severe
diseases. UPDRSII, 11T scores and LEDD, body weight were
significantly higher in the malnourished. Older age at diagnosis,
higher LEDD and body weight, greater UPRDSII score lower STAT
score, and higher BDI score as significant predictors of malnutrition.
Living alone and higher BDI and UPDRSIII scores were s
predictors of higher log-adjusted PG-SGA scores.

nificant

‘The PD group had lower body mass, a lower percentage of whole-
body mass, and a better rate of metabolic preposition compared with
controls,with no significant differences in musculoskeletal mass. PD
patients with postural instability and instability when walking had
Tower body fat parameters, increasing free fat mass, and higher
RMR.

Nutritional status drives the association between total and regional
adiposity and disease severity in PD. More motor severity less total
body fat in kg and %, % android fat, trunk-limb fat ratio, trunk-leg

fat ratio, and android-gynoid fat ratio.

Longer disease duration was negatively related to nutritional status
(4
function (p

.01). UPDRS 11, 11 score was associated with reduced cognitive

.01), which was positively related to nutritional status
(p=0.01). Nutritional status was positively related to body weight

(p<0.01).

93% of patients, were classified into normal nutrition and mild
malnutrition groups by CONUT scores. The median weight loss of
the DBS group was significantly lower than that of the oral
medication alone group (p<0.01). The weight loss had a significant
correlation with disease duration (p=0.04), the longer the duration
of the disease, the greater the weight loss.

EGP and GDR were higher in PD patients in OFF conditions than in
the control group p<0.05. Despite, no sigificant changes in blood
glucose throughout the kinetic study; a significant and consistent
22% decrease in EGP occurred in PD patients during Stim-ON
p<0.01, and whole-body glucose kinet

in Stim-ON patients were
no different from those of the control subjects.

Before surgery, male PD patients’ EE was higher while metabolic rate
was lower compared to male controls, and BMR in “on” was higher
than predictive basal metabolic rate but increased more without
levodopa. EE during daily activities was greater “off” than “on’” in
both male and female groups. Following surgery; there was an
increase in weight along with body fat and FEM in both men and
‘women with Parkinson’s. SMR increased in men, but not in women.
EE decreased significantly in both men and women, but there is no

correlation between daily EE changes and weight gain.

Diversity of microbiota a was related with physical inactivity

a pwas

(p=0.007) and exposure to solvents. Diversity of microbi
related physical inactivity (p=0.001), sex (p=0.003), constipation
3

smoking

002, rapid eye movement sleep disturbance (p=0.037), and

0.020). Age and medication for lower urea were

associated with a-ff microbiota diversity. Constipation severity was
significantly associated with decreased abundance of
Faccalibacterium (p=0.022) and Roseburia (p=0.008), physical
fidibacterium (p=0.039), and
.023),
Subthreshold parkinsonism was associated with a decrease in
Odoribacter (p
decrease in Faecalicoccus (p=0.017), and Victivallis (p=0.017), and

exhaustion with a decreast

possible RBD with a decrease in Lactobacillus (p

031). Possible RBD was further associated with a

increased in the abundance of Haemophilus (p=0.003). Urate-
lowering medication was associated with a higher abundance of
Closridium (p=0.005) and Parasutterella (p=0.032).

More severe GI symptoms are predictive of a less favorable trajectory
on tests of written fluency, visuospatial, learning, and memory.
Cognitive performance is only associated with GI symptoms and not

related to autonomic non-gastrointestinal symptoms.
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Sample size Age (Years) Methods

Sample (% PD group Control PD group Control group ~ Objective
Males) group

Type of study

Nutritional status and Qol

Fernandez et al. (9) 23(69.7%) N=33 - 589+11.6 - Evaluate the correlation between
anthropometric variables and QoL of
PD.
Sheard etal. (10) 74 (61.67%) Phase I; Well-nourished = 70 69.0 = To determinate the relationship.
03 Moderately between nutritional status and QoL in
‘malnourished n=17 PD.

Phase I; INT =10 SC n=9
Nutritional status and motor and non-motor symptoms
Nagano etal. (11) 53(55.2%) N=61 - 765 - Investigate the relationship between
nutritional status and ADL in PD.
Chia-yi Lien etal. (12) 15 (45.5%) Risk of malnutrition n=17 - Risk of malnutrition 71.65:+5.5 Well- - Evaluate the relationship between
‘Well-nourished n=16 nourished 71504 1111 clinical symptoms severity and

cognitive function of PD and serum

vitamin D level and nutritional status,

Fereshtehnejad et al. (13) 103 (68.7%) Abnormal nutritional status - Abnormal nutritional status 61.3 - To investigate the association of motor,
#1240 Normal nutritional Normal nutritional status 61.3 psychiatric and fatigue features with
status n=10 nutritional status as well as the effects

of malnutrition on different aspects of

QoL in PD.

Sheard etal. (14) 73 (58.4%) Moderately malnourished - Moderately malnourished 74.0 Well- - Identify the determinants of nutritional

=19 Well-nourished nourished 69.0 status in PD.
n=106

Nutritional status and PD severity

Femat-Roldan et al. (1) 60 (51.72%) n=64 n=52 67212 64512 Compare body composition and RMR
between controls and PD.

Pisciotta et al. (1 124 (64%) UPDRSIII<24 n=97 = UPDRSIII<2473.1 6.7 = To investigate the association between

UPDRSIN>24 n=98 UPDRSIII>2474.2:47.7 PD severity and fat distribution
patterns, and the potential modifier
effect of nutritional status in this
association.

Bril etal. (16) 60 (53%) N=114 - 66.1£9.8 - “To analyze the relationship between
weight loss, nutritional status, physical
activity, and PD-related factors.

Nutritional status and treatment on PD

Umemoto etal. (17) 38 (39,02%) DBS n=34LCIG n=13 - 5842102 - Characterization of the impact of PD

L-dopan=35 treatment on weight loss and clues to
establish the administration of
nutrition on PD.

Batisse-Lignier etal. (15) 8 (50%) n=g n=s 606£2.7 646£33 “To analyze if the stimulation of the
subthalamic nucleus affects post-
absorptive glucose metabolism in PD.

Montaurier et al. (19) 34(70.8%) n=24 n=24 6L1:14 66709 Identify the mechanisms causing body
weight gain in PD following DBS-STN.

Gut-brain axis on PD

Heinzel etal. (20) 350 (52.7%) N=666 - 684463 - Evaluate the diversity, enterotype, and
taxonomy of the intestinal microbiota
and investigate ts relationship with the
risk of PD and its prodromes.

Jones etal. (21) 277 (65.5%) N=423 - 62297 - (1) Analyze the relationship between

GI symptoms and neurocognitive
tasks; (2) Analyze the relationship
between GI symptoms and cognitive
status.

*AC, arm circumference; ACE-R, Addenbrooke’s cognitive examination; ADL, Activities of daily livings; Alb, albumin; BCM, body cell mass; BDI, Beck's Depression Inventory; BE body fat
percentages BEM, body fat mass; BMC, bone mineral content; BMI, Body mass index; BMR, basal metabolic rate; CC, calf circumference; CF1, comparative fitindex; CONUT, Controlling
Nutritional Status; DBS, Deep brain stimulation; DBS-STN, Deep brain stimulation of the subthalamic nucleus; ECW, extracellular water; EE, energy expenditure; EGP, endogenous glucose
production; ESR, erythrocyte sedimentation rate; EWB, emotional well-being; FFA, free faty acid; at-free mass; FOG-Q, Freezing of gait Questionnaire; FSS, Fatigue Severity Scales
FIM, Functional Independence Measure; GDS, Geriatric Depression Scale; GDR, glucose disposal rat; G, gastrointestinal; HADS, Hospital Anxiety and Depression Scale; h-s CRE, high-
sensitive C-reactive protein; HVLT, Hopkins verbal learning test; H&Y, Hoehn and Yahr; INT, Intervention group; JOLO, judgment of line orientation; LCIG, Levodopa/carbidopa intestinal
ael; L-Dopa, Levodopa; LEDD, levodopa equivalent daily dose; LM, lean mass; MCAS, Modified Constipation Assessment Scale; MCI, mild cognitive impairment; MDS-UPDRS, Movement
disorder society unified Parkinson's disease rating scale; MNA, Mini nutritional assessment; MMSE, Mini-Mental State Examination; MoCa, Montreal Cognitive Assessment; MSM,
musculoskeletal mass; NFI, normed ft index; PD, Parkinson’ disease; PDQ-39, PD quality of i scale; PDSS-2, Parkinsonis disease sleep scale-2; PG-SGA, Patient-Generated Subjective
Global Assessment; QUI, questionnaire for impulsive-compulsive disorders in PD QoL quality of life; REM, rapid eye movement; RMR, Resting metabolic rate; RMSEA, root mean square
error of approximation; ROME 111, Scale for diagnostic irritable bowel syndrome; SC, Standard care; SCOPA-AUT, Scale for outcomes i PD for autonomic symptoms; SDMT, symbol digit
modalities test; SGA, Subject global assessment; SMR, sleep metabolic rate; STAL, Spielberg Trait Anxiety Inventory: T-cho, total cholesterol; TCS, triceps cutaneous skinfold; TLC, total
lymphocyte count; UPDRS, Unified Parkinson's disease rating scale; UMSARS, Unified multiple system atrophy rating scales Vit vitamin; VEA, visceral fat area; WC, waist circumference; WL,
weight loss; YPAS, Yale phy

ical assessment scale.

Cross-sectional,
descriptive, and

analytical study.

Prospective study.

Retrospective cohort

study.

Prospective study.

Prospective study.

Prospective study.

Case-control study.

Cross-sectional study.

Prospective study.

Retrospective study.

Prospective study.

Prospective study.

Prospective study.

Prospective study.





