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COPD Chronic Obstructive Sy oo dluwdl (6,les

pulmonary disease

GOLD Global initiative for Chronic | (s, ;e o)l Sz (ool
Obstructive lung disease

FEV1 Forced expiratory volume &Skl (003l o>
FvC Forced vital capacity bzl Sl cus b
ONS Oral nutrition supplement S JoSa
EPA Eicosapentaenoic acid S SS9l 15655
DHA Docosahexaenoic acid Sl 3651551555 90
TMN Targeted medical nutrition Cadod S j 4 dss
CET Cycle endurance time oliiwl sl 53,9 0,90

BMI Body mass index S 05 aslad
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PR Pulmonary rehabilitation S35y (oudrslys
FM Fat mass S 00

FFM Fat Free mass S O 043
IMS Inspiratory muscle strength (ol SHLae &0
QMS Quadriceps muscle strength Oy yles alae &0
PAL Physical activity level o ed Codlad o
SFT Skin fold thickness gy Caaliud
SMM Skeletal muscle mass ISl Sdlac oo gy
MUAC Mid-upper arm 95b Sl 590
circumference
6MWD 6Minute walking distance S5, 0ok addof




CDC'S NATIONAL CENTER FOR CHRONIC DISEASE PREVENTION AND HEALTH PROMOTION

Chronic Obstructive
Pulmonary Disease (COPD)

l

¥ N

What is COPD?

A group of diseases that cause airflow
blockage and breathing problems
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} CLASSIFICATION OF AIRFLOW LIMITATION SEVER{N
IN COPD (BASED ON POST—BRONCHODILATOR@I

In patients with FEV1/FVC < 0.70:

GOLD 1: Mild FEV: 2 §q¢y<;;\";};edicted

GOLD 2: Moderate | g‘SO"/ca-;FEV1 < 80% predicted
GOLD 3: Severe “ | '30% < FEV, < 50% predicted
GOLD 4: Very S\evereﬂ FEV; < 30% predicted
TABLE 2.4 3
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Table 3.Differences in the sfudied parameters before and after the intervention in the intervention and control groups (within group changes)

(Oldgi ) (ga0 5990

Parameters Intervention Intervention P value Control group Control group P value
group group (before) (after)
(before) (after) -
Weight (kg) 5193+10.24 53.41+10.49 0.021 52.13+11.59 51.96+11.37 0.714
BMI (kg/m2) 17.81+£3.32 18.41+3.52 @ 18.13+4.83 18.13+3.93 0.668
MUAC 25.25+2.33 25.30+2.32 0.852 2445+2.12 2441+2.08 0.486
SFT 9.98+0.41 9.98+0.41 0.982 9.99+0.64 10.00+0.66 0.326
S. Protein 6.35£0.55 6.50+0.54 0.177 6.14+0.43 6.10+0.37 0.232
FEV 1% 52.87+9.48 55.84+13.04 0.095 50.31=13.73 51901417 0.147
FVC 73611160 76.07+14.75 0.771 71.58+13.36 73.01+1389 0.142
FEV1/FVC ©9.44+7 88 70.57+8.53 0,433 64 62+7.88 67.59+10.10 0.006
BMWT (m) 301.00£19.13 322.16+20.83 297 16+16.90 299.16+14.13 0.541
HRQL 112.13+4.05 134.80+6.41 [@1 109.60+5.28 112.16+4 84 0.007

BMI: Body mass index; FEV1: Forced expiratory volume; FVC: Forced vital capacity; MUAC: Mid upper arm circumference; SFT: Skin fold thickness; 6MWT: Six- minute walk
test: HRQL: Health related quality of life

Data are prezented as group mean (£5D) values.

Khan NA, et al. Tanaffos. 2016
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Table 4. Comparison of the studied parameters in the intervention and control groups at the end of the study

Intervention group (n=30) Control group (n=30)
Parameters P-value
END OF THE STUDY

Weight (kg) 53.41+10.49 51.96+11.37 0.006
BMI (kg/m2) 18.41+3.52 18.13£3.93 0.980
MUAC 25.30+2.32 2441208 0.338
SFT 9.98+0 .41 10.00£0.66 0.822
S. Protein 6.50+0.54 6.10+0.37 0.008
FEV 1% 55.84+13.04 4990+14.17 0.163
FvVC 76.07£14.75 73.01+13.89 0.639
FEV1/FVC 70.57+8.53 64.59+10.10 0,008
6MWT(m) 322.16+20.83 298.16+14.13

HRQL 134.80+6 .41 112.16+4 .84

BMI: Body mass index; FEV1: Forced expiratory volume; FVC: Forced vital capacity, MUAC: Mid-upper arm circumference; SFT: Skin fold thickness; SMWT:
Six- minute walk test; HRQL: Health related quality of life
Data are presented as group mean (SD) value

Khan NA, et al. Tanaffos. 2016 @
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Table 2 Outcomes of the intervention

PLACEBO (n = 35) NUTRITION (n = 38)

Between group differences

Pre Post Pre Post (NUTRITION — PLACEBO)
Mean = SEM Mean = SEM Mean = SEM Mean * SEM Adj. difference + SEM?
Plasma nutrient levels BCAA, umol/L 4716 = 11.6 4839 = 155 4453 = 11.6 450.1 £10.3 —-144 +14.2
Vitamin D, nmol/L 446 + 3.3 499 = 4.0 542 + 4.9 68.0 + 3.6*** 12.8 = 4.3**
AA, % of total FA 11.3+x04 11.0 £ 0.5 10.6 = 0.5 95 +0.3* -1.2 £ 0.5*
EPA, % of total FA 1.2 = 0.1 1.1 +0.1 1.1 =01 2.10.2%* 1.0 £ 0.2***
DHA, % of total FA 32+0.2 29 + 0.1* 30+0.2 3.8 £ 0. 1% 0.9 & 0.2***
N-3 FA, % of total FA 55+0.3 52 % 0.2 53 +0.3 7:3:£0.3%** 2.2 + 0.4%**
N-6 FA, % of total FA 348+ 04 355+04 351 03 33.4 + 0.5***
Body composition Total body mass, kg 65.7 = 1.7 66.0 = 1.7 63.8 = 1.7 65.7 £ 1.7*** #
BMC, g 2427.2 = 85.9 2428.5 = 84.1 2326.7 + 78.7 2339.2 + 80.3 100
‘ SMM, kg 18.5 = 0.6 18.8 + 0.6** 17.2 + 0.6 17.8 + 0.7**
FM, kg 19.4 + 1.4 192 + 1.4 19.8 + 1.1 21.0 + 1.1%%* *
Lower limb QMS, Nm 121.2 =+ 6.9 132.0 = 7.2** 121.7 £ 6.9 135.3 +:8.2%**
muscle function
Exercise performance CET, s 2379+ 123 482.4 + 62.5%** 323.2 + 388 467.2 + 54. 7*** -109.7 = 704
6MWD, m 4925 = 14.0 492.0 + 16.6 504.0 = 145 o -39+ 122
Respiratory muscle IMS, kPa 7103 7.5:%:0.:3 6.7 + 0.4 0.0 +0.3
function
Physical activity level PAL, steps/day 4664.7 = 4159 3841.9 + 393.4** 4790.1 * 352. 4866.4 = 479.0
Mood HADS total score 11.1+1.2 8.5 + 0.9** 122 1.0 9.2+ 1.9%2% ~
HADS anxiety score 6.0 = 0.7 4.1 %= 0.5** 6.3 = 0.7 4.8 = 0.6*** 0 4+ 0 6
HADS depression 51+ 0.6 44 +0.5 59 + 0.5 4.4 = 0.6** -0.5+ 0.6

score

Data are mean *= SEM or %. BCAA, branched-chain amino acids; AA, arachidonic acid; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid; n-3 FA, omega 3 fatty acids; n-6 FA,
omega 6 fatty acids; BMC, bone mineral content; SMM, skeletal muscle mass; FM, fat mass; QMS, quadriceps muscle strength; CET, cycle endurance time; 6MWD, 6 min walking
distance; IMS, inspiratory muscle strength; PAL, physical activity level; HADS, Hospital anxiety and depression scale.

*P < 0.05.
**P < 0.01.
***p < 0.001.

“Between-group differences were compared by ANCOVA (taking pre-treatment value as covariate, the 4 month post-treatment value as response, and considering treatment as
in the statistical model).

Van de Bool C, et aI JCSM. 2017
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Figure 3 Mean pre- and post- values of A: Lower limb muscle strength; B: Exercise performance. Light grey bars represent patients that received
PLACEBO. Mid grey bars represent patients that received NUTRITION. * P < 0.05; **P < 0.01; *** P < 0.001.
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Van de Bool C, et al. JCSM. 2017



Figure 4 Mean pre- and post- values of A: Respiratory muscle strength; B: Physical activity level. Light grey bars represent patients that received
PLACEBO. Mid grey bars represent patients that received NUTRITION. * P < 0.05; **P < 0.01.
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Figure 2 Change from baseline to week 12 in results of the 6 min walk test in the TMN group and the isocaloric comparator group. (A) Borg scale mea

sured post-walk fatigue and dyspnoea. (B) Distance covered. Data on figures show mean * SEM change from baseline to week 12, calculated as week 12

value minus baseline value for each patient, divided by the n number; n = 19 for both groups. Data below figures show mean baseline and week 12

values, calculated as the mean of all values recorded. Effect sizes and P values were estimated by analysis of covariance adjusted for baseline value.

*P < 0.05 for the TMN vs. isocaloric comparator group. Cl, confidence interval; SEM, standard error of the mean; TMN, targeted medical nutrition.
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Calder PC, et al. JCSM. 2018
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m anji moc nge fr)rg’ baseline to week 12, calculated as week 12 value minus baseline value for each patientt, divided t m 53”
ﬂ\%ﬁMgsﬂbQM ) figures show mean baseline and week 12 values, calculated as the mean of all values recorded. Effect sizes and

P values were estimated by analysis of covariance adjusted for baseline value. Cl, confidence interval; CRP, C-reactive protein; IL, interleukin; SEM,

standard error of the mean; TMN, targeted medical nutrition; TNF, tumour necrosis factor.
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Figure 5 Change from baseline to week 12 in the TMN group and the isocaloric comparator group. (A) Plasma omega-3 to omega-6 ratio. (B) Plasma
vitamin D3 level. (C) EPA as a proportion of total plasma fatty acids. (D) DHA as a proportion of total plasma fatty acids. Data on figures show
mean = SEM change from baseline to week 12, calculated as week 12 value minus baseline value for each patient, divided by the n number; TMN
group, n = 22; comparator group; n = 22—-23. Data below figures show mean baseline and week 12 values, calculated as the mean of all values recorded.
Effect sizes and P values were estimated by analysis of covariance adjusted for baseline value. *P < 0.0001 for the TMN group vs. the isocaloric com-
parator group. Cl, confidence interval; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; SEM, standard error of the mean; TMN, targeted med

ical nutrition.

Calder PC, et al. JCSM. 2018
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Table 3 Mean change (SD) (kg) in body composition from baseline to each follow-up

ONS Snacks

3months 6 months 9 months 12 months 3 months 6 months 9 months 12 months
Weight (ko) 2.1 (4.9 22(47) 21(45 23(46) 27(44) 36(53" 34(6.4) |44(64)"
Fat mass (kg) 4464) 39(4) 40060 |37@9| 32@45" 28(37)° 318" 29(48

Fat-free mass (kg) -23(4) -17(5 -19(60)0 -13(58 -01(33 20(6.0 08(6.3 1.8(6.1)
Fat-frremassindex -0.7(1.6) -05(1.7 -06(1.8) -04(1.7) 0.0(09 05(1.6) 01(1.8) 05(1.7)
(kg/m?)

Total body water (kg) -15(3.8) -1.1(38) -13(4.2) -08(41) -01(16) 13(39 04(41) 1.1(4.0

Data shown as mean (SD). Intention-to-treat analysis. Groups: ONS (n=16), Snacks (n=13).
ONS, oral nutritional supplements.
*Significantly different from baseline, p<0.05.

Ingadottir AR, et al. BMJResp. 2019 @
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Fig 2. Study design of the NUTRAIN trial.

Van Beers M, et al. Clin Nutr. 2020
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‘1aple 2
Within- and between-group differences in plasma nutrient status, physical function, body composition, and patient-reported outcomes, after 12 months.

Measure Within-group Between-group

NUTRITION PLACEBO

adj. M (SE) Z adj. M (SE) Z adj. M (SE) Z
Physical function
QMS (Nm) 10.35 (3.51) 2.95%* 10.05 (3.46) 2.90** 0.30 (4.92) 0.06
CET (s) 107.1 (62.9) 1.70* 200.3 (64.5) 311 -93.2 (89.8) 04
PAL (steps/day) 358.8 (339.9) 1.06 -671.3 (330.3) -2.03* 1030.1 (459.8)
Supplemented plasma nutrient levels
Leucine (pmol/l) 10.41 (557) 1.87 ~6.08 (5.80) 105 16.49 (8.01)
Vitamin D (nmol/l) 15.10 (2.69) 561" 1.25 (2.77) 0.4 13.85 (3.84) 3.60***
EPA (mg/1) 5.42 (1.66) 32T ~334(1.64) 8.76 (1.95) 4.49**
DHA (mg/1) 7.26 (2.69) 2.707" 2 —4.69 (2.67) -1.76 11.97 (3.47) 3.45*
Body composition
Total weight (kg) 0.64 (0.53) 1.21 —0.90 (0.54) -1.67 1.54 (0.76)
BMC (g) -9.96 (13.81) -0.72 -22.21(14.12) -1.57 12.26 (19.73) 0.62
ASM (kg) 0.17 (0.21) 0.83 -0.22 (0.21) -1.02 0.39 (0.29) 1.32
Fat mass (kg) 0.86 (0.50) 1.71 -0.47 (0.51) -0.91 1.33 (0.72) 1.86
Patient-reported outcomes
EQ-5D —0.003 (0.03) -0.10 —0.07 (0.03) -2.63** 0.07 (0.04) 1.86
SGRQ 1.43 (1.89) 0.75 -0.71 (1.97) -0.04 2.14 (2.73) 0.78
HADS Total —-1.92 (0.92) —-2.09* —-1.50 (0.97) -1.54 —-0.42 (1.30) -032

Values shown as changes from baseline. QMS: quadriceps muscle strength; Nm: Newtonmeter; CET: cycle endurance time; PAL: physical activity level; EPA: eicosapentaenoic
acid; DHA: docosahexaenoic acid; BMC: bone mineral content; ASM: appendicular skeletal muscle mass; EQ-5D: EuroQoL 5-dimensions questionnaire; SGRQ: St George's

Respiratory Questionnaire; HADS: Hospital Anxiety and Depression Scale. *p < 0.05 **p < 0.01 ***p < 0.001.
Van Beers M, et al. Clin Nutr. 2020 @
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