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Research Trends for Chronic Obstructive Pulmonary Disease in Complementary and
Alternative Medicine

Jong-man Yoon, Yang-chun Park
Division of Respiratory System, Department. of Internal Medicine, College of Oriental Medicine, Dae-Jeon University

ABSTRACT

Objectives : This study analyzed the contents of research papers of complementary and alternative medicine (CAM)
concerning chronic obstructive pulmonary disease (COPD) published in PubMed during the last 5 years. This study was
conducted to help clinical studies for treating COPD with Oriental medicine.

Materials and Methods : We inspected 31 theses and scrutinized their objectives, periods, participants, materials and
methods, methods of assessment, results and Jadad score.

Results : The treatments in the studies were supplements, physical training, acupuncture, acu-TENS, Bojungikgi—tang
(Buzhongyiqi-tang), counseling, breathing training, osteopathic manipulative treatment, reflexology, and distractive auditory
stimuli. The aims of treatment were improvement of exercise capacity, lung function, quality of life, oxidative status, nutrient
status, systemic inflammation, and cessation of smoking. The median for treatment period of study was 8 weeks, the median
number of participants was 35 and the differences between mean FEV; from groups were less than 10% in 22 studies. The
methods of assessment were lung function test, exercise capacity test, muscle strength test, questionnaire of QoL, laboratory
studies, and measurement of nutrient state. The mean of Jadad score was 2.4 + 1.03, and 24 treatment were assessed as
effective.

Conclusion : Recent CAM studies of COPD have focused on various topics in alternative and complementary medicine,
and it is necessary to provide objective studies for treatment of this disease with Oriental medicines.

Key words - Chronic obstructive pulmonary disease, Complementary and alternative medicine, Systemic review
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Fig. 1. The Classification of Interventions (A) and Objectives (B) in Each Studies.

Table 1. Summary of Objectives and Interventions in Each Studies
Thesis No.

and 1st Author Objective Intervention
1. Nadeem Al oxidant-antioxidant balance alpha-tocopherol
2. Weekes CE" risk of malnutrition dietary counselling, advice on food fortification
3. Suzuki M® breathlessness acupuncture
4 Lau KS* immediate effect of lung function & dyspnea transgutaneous electrical nerve stimulation on
acupoints
5. Faager GP walking endurance, oxygen saturation, dyspnea pursed lip breathing
6. Noll DR’ pulmonary function osteopathic manipulative treatment
7. Deacon SJ17 functional exercise capacity and muscle performance dietary creatine supplementation
8. Kirkil G* antioxidant effect zinc picolinate
9. Wu TCY alters the DNA damage of WBC vitamin E, vitamin C
10. Collins EG” exercise duration ventilation feedback training
11. Faager GA physical performance creatine supplementation
12. Magadle R* lung function inspiratory muscle training
13. Shinozuka N systemic inflammation Hochuekk-to (Buzhongyigi-tang)
14. Christenhusz L? determinants of smoking cessation I(Er\lﬂllrga;l intervention strataegy for lung patients
15. Wilson JSE’ determinants of smoking cessation additional support by nurses
16. Hsieh L.C® inflammatory markers, muscle wasting beta-hydroxy-beta-methylbutyrate
17. Vivodzev 7 muscle strength, dyspea electrostimulation
18, Wilkinson IS®  QoL, lung function reflexology
19. Borghi-Silva A® body composion, caloric intake L-carnitine
20. Giell RY psychosocial morbidity pulmonary rehabilitation
21. Koppers RJ" exercise tolerance respiratory muscle endurance training
22. Beckerman M*  muscle strenghth, exercise capacity specific inspiratory muscle training
23. Garrod R® walking distance pursed lip breathing
24. Cerda B lung function, oxidative stress pomegranate juice
25. Mador MJ35 respiratory muscle endurance, exercise respiratory muscle endurance training
26. Weiner P® peak inspiratory flow inspiratory muscle training
27. Fuld JP27 muscle mass, exercise capacity creatine supplementation
28. Murali PM® lung function, syptom plant based formulation (DCBT1234-Lung KR)
29. Bauldoff GS® dyspnea, functional performance, QoL distractive auditory stimuli
30. Kongsgaard M* muscle size, strength heavy resistance training
31, Vermeeren MA™ dietary intake, body weight, lung function, muscle nutritional support

function, symptom
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Table 2. Information for Period of Interventions and Participants in Each Studies

Thesis No. Period of No. of No. of Data for F/U%) Range of FEV,
and 1st Author  Intervention (wk)  Enrollment Analysis ¢ (% pred.)
1. Nadeem A" 8 30 24 80 395 - 454
2. Weekes CE" 12 66 59 89 317 - 319
3. Suzuki M” 10 30 30 100 455 - 502
4. Lau KS" 1 (day) 46 46 100 68 - 74
5. Faager G” 1 50 32 64 2 -89
6. Noll DR" 1 (day) 35 35 100 1.22 - 1.26 (Litter)
7. Deacon SJ" 8 100 0 80 430 - 45.2
8. Kirkil G® 8 NR 30 NA 427 - 429
9. Wu TC" 12 NR 35 NA 51 - 56
10. Collins EG® 6 64 49 77 41 - 46
11. Faager G* 8 NR 23 NA 42 - 44
12. Magadle R 9 (month) 3 28 82 45 - 46
13. Shinozuka N 6 (month) NR 35 NA 40.7 - 454
14. Christenhusz 1% 12 (month) 234 225 % 64.6 - 658
15. Wilson JS® 5 91 78 86 521 - 546
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16. Hsieh L.C® 7 34
17. Vivodtzev I 4 17
18. Wilkinson IS% 4 20
19. Borghi-Silva A® 6 16
20. Gell R” 16 40
21. Koppers RJ31 5 39
22. Beckerman M” 1 (year) 42
23. Garrod R® 1 (day) 69
24. Cerda B* 5 NR
25. Mador MJ® 5 3R
26. Weiner P® 8 2
27. Fuld Jp” 2 36
28. Murali PM* 24 135
29. Bauldoff GS™ 4 NR
30. Kongsgaard M" 12 18
31. Vermeeren MA" 9 (day) 56

A 100 NR

17 100 271 - 34
14 70 NR

16 100 36 - 38
35 88 32 - 38
36 92 50 - 58
35 83 42 - 43
63 91 400 - 46.1
30 NA 351 - 460
29 76 436 - 451
28 100 38 - 74
25 69 454
105 78 122 - 146 (Litter)
30 NA 338 - 46.1
13 72 4 - 48
47 ) A -4

NR: not reported, NA: not applicable
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Table 3. The Methods for Measurement of Outcomes in Each Studies

Thesis No.
and 1st Author

Assessment Items

12.
13.
14.
15.
16.

17.

18.

19.

20.

21

22.
23.
24.

. Nadeem A"

. Weekes CE"

. Suzuki M
. Lau KS"

. Faager GP
. Noll DR

. Deacon S]”
. Kirkil G*
. Wu TC"
10.
11.

Collins EG®

Faager GH

Magadle R?
Shinozuka N
Christenhusz 12
Wilson JS?
Hsieh LC®
Vivodtzev &
Wilkinson 18*

Borghi-Silva

Giiell R”
Koppers RJ31

Beckerman M”
Garrod R®
Cerda B*
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1#: indicators of oxidative stress (leukocyte superoxide production, plasma lipid peroxides, total
protein carbonyls, total protein sulphydryls, nitrates, nitrites), 2" : indicators of antioxidant status
(red cell superoxide dismutase, catalase, glutathione peroxidase, total blood glutathione, plasma
glutathione peroxidase, total antioxidant power of plasma), FEV;

1: nutritional status 2: respiratory and skeletal muscle strength, lung function (FEV,, FVC),
perceived dyspnoea, activities of daily living (ADL), quality of life (SGRQ, SF-36).

1: modified 10-point Borg category scale 2: 6-minute walk test, oxygen saturation, lung function
(FEV,, FVC, VC), ventilatory strength and endurance, Fletcher Huge-Jones category

1: FEV; 2: FVC, shortness of breathe (VAS)

1: incremental shuttle walking test (ISWT), endurance shuttle walking test (ESWT) 2 pulse
oximetry, perceived dyspnea and leg fatigue (Borgas Category Ration scale), peak expiratory flow, FEV;
1: FEV; 2: FVC, FEVYFVC, FEF25-75%, FIVC, FIF50-75%, ERV, RV, TCL, RV/TCL, airway
resistance, airway conductance

1: whole body exercise testing (ISWT, ESWT, Spoy) 2: body composition (weight, BMI, FFM,
FFMI), peripheral muscle performance, CRQ

1: oxidant stress (MDA, SOD, CAT) 2: zinc level, FEV,

1: DNA damage of WBC (endogenous DNA breakages, H202-induced DNA breakages) 2:
thiobarbituric acid-reactive substances (TBARS), FEV;

1: treadmill symptom limited test 2: treadmill constant workrate test, CRQ

1: Endurance Shuttle Walking Test (ESWT) 2: dyspnea and leg fatigue with Borg CR-10, SGRQ,
FEV), artery blood gases, grip strength test, muscle strength and fatigue in knee extensors

1. spirometer (FVC, FEVy), 20 six-minute walk test, inspiratory muscle strength (maximal
inspiratory mouth pressure), dyspnea, SGRQ

1: serum C-reactive protein

1 smoking related questionnaire 2: Faerstrom test for nicotine dependence, Beck's depression
inventory, SGRQ, spirometry (IVC, FEV/IVC, FEV))

1: self report (complete cessation, intermittent cessation) 2: carbon monoxide, salivary cotinine
1. CRP 2: blood test (WBC, Hb, Hc, cholesterol, TG, BUN, Creatinine, GOT, GPT, TB, DB, uric
acid), body weight, BMI, modes of ventilation

1 maximal voluntary contraction 2: 28-item maugeri foundation Respiratory Failure questionnaire,
quadriceps muscle strength, quadriceps muscle composition, 6-min walking distance test

1: QoL (AQ20, London chest activity scores, HAD questionnaire) 2: blood pressure, heart rate,
respiratory rate, oxygen saturation, lung function (PEF), diary card change

A® 1 body composition, caloric intake 2: exercise capacity, blood lactate concentration, 6-minute

walking test

1: Millon behavioral health inventory questionnaire 2: Revised symptom checklist, 6-min walking
test, CRQ

1: respiratory muscle performance (maximal inspiratory pressure, maximal expiratory pressure,
inspiratory muscle endurance, hyperpnea endurance test) 2: lung function (FEV), IVC), exercise
testing (maximal incremental cardiopulmonary exercise testing, constant-load exercise testing)
1: inspiratory muscle strength (maximal inspiratory pressure) 2: spirometry (FVC, FEV)), 6-min
walking distance, Borg score, SGRQ

1: incremental shuttle walking tests 2: spirometry (FVC, FEV})

1: polyphenol content (ellagitanins, EA-glycoside derivatives, free EA, total anthocyanins, total
polyphenols) 2 TEAC



1: respiratory muscle strength and endurance (PImax, PEmax, RM endurance time, VE) 2: CRQ,

25. Mador MJ®
heart rate, 6-min walk distance)
2. Weiner P®

1: peak inspiratory flow 2: spirometry (FVC, FEV})

exercise performance (maximal exercise capacity, exercise endurance time, exercise isotime, VE,

1: whole body exercise capacity (incremental exercise test; constant work rate exercise test;

27. Fuld JP¥

body composition (total BM, FFM, FM), muscle function

98. Murali PM®

39
29, Bauldoff GS questionnaire, SGRQ

30. Kongsgaard

31. Vermeeren MA

incremental shuttle walk test; endurance shuttle walk test; rating of perceived exertion.) 2:SGRQ,

1: FEV; 2 Pa02, symptom score (dyspnea, wheezing, cough, expectoration, disability, sleep disturbance)
1: 6-min Peg and Ring board count 2: University of California at San Diego shortness of breath

NG 1: muscle size (cross-sectional area of mid-thigh quadriceps, maximal voluntary contraction, five
repetition maximum) 2: muscle strength, power, physical function
a1 1: energy uptake, protein uptake 2: body composition (body weight, BMI, fat free mass), lung function
(FEV, IVO), disease severity (GOLD guideline), ABGA, handgrip strength, disease symptom (VAS)

% o primary efficacy variables, T :

visual analog scale, CRQ: Chronic Respiratory Disease Questionnaire, AQ20: Airway Questionnaire 20
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The numerators of each fractions are No. of effective studies. Su: supplements, Ph: physical training, Or:
oriental medicine, Co: counselling, Br: breathing training, Os: osteopathic manipulative treatment, Re:

reflexology, Au: auditory stimuli.
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Table 4. JADAD Score and Results of Studies

Thesis No.

and 1st  Author JADAD Score Type of Treatment Result
1. Nadeem A" 1-0-1 vitamin E not effective
2. Weekes CE” 2-0-1 dietary counselling, advice on food fortification effective
3. Suzuki M® 0-0-1 acupuncture effective
4. Lau KS" 2-0-1 acu-TENS effective
5. Faager GP 2-0-1 pursed lip breathing effective
6. Noll DR'® 2-0-1 osteopathic manipulative treatment not effective
7. Deacon SJ17 2-2-1 dietary creatine supplementation not effective
8. Kirkil G* 0-1-0 zinc picolinate effective
9. Wu TC" 1-0-0 vitamin E, Vitamin C effective
10. Collins EG® 2-0-1 ventilation feedback training not effective
11. Faager G* 1-2-0 creatine supplementation not effective
12. Magadle R? 2-1-1 inspiratory muscle training effective
13. Shinozuka N 1-0-0 Hochuekk-to (Buzhongyigi-tang) effective
14. Christenhusz L 1-0-1 minimal intervention strataegy for lung patients (LMIS) effective
15. Wilson JSZ5 2-0-1 additional support by nurses effective
16. Hsieh LC® 0-0-1 beta-hydroxy-beta-methylbutyrate effective
17. Vivodtzev 17 1-0-1 electrostimulation effective
18, Wilkinson IS® 1-0-1 reflexology effective
19. Borghi-Silva A” 1-0-1 L-carnitine effective
20. Giiell R® 1-0-1 pulmonary rehabilitation effective
21. Koppers RJ” 0-0-1 respiratory muscle endurance training effective
22. Beckerman M> 2-0-1 specific inspiratory muscle training effective
23. Garrod R® 2-0-1 pursed lip breathing effective
24. Cerda B 1-2-0 pomegranate juice not effective
25. Mador MJ35 1-0-1 respiratory muscle endurance training not effective
26. Weiner P* 1-1-1 inspiratory muscle training effective
27. Fuld ]P'37 1-2-1 creatine supplementation effecitve
28, Murali PM* 1-1-1 plant based formulation (DCBT1234-Lung KR) effective
29. Bauldoff GS® 1-0-0 distractive auditory stimuli effective
30. Kongsgaard M© 1-0-1 heavy resistance training effective
31. Vermeeren MA" 1-1-1 nutritional support effective
V. D& U #= 29 BAY ARFEE 509 Do Fuo] oS
Aoz F45M ARel WG] PR o
COPDE 5FE 713 2 499 243 g A=® HZe] a7sn g
o] A= EHAS EAoR = Aoz i M= COPDE di<r, B, Mlillk, Wil
SeUeE T35 A AAZeR wg oy BTl APIE JeR B ojef Bre] Aud
& @ AREo] Z7letT glo] AbE|, ARFow 23} A5 A A8k ﬁlﬂﬂr olo] thg A+
2 9goR ofFdn g’ oo me coPD 3 EE BN vl 3¢ 2T, epARe



nehyAele Aol Bd A2 53kl AAZ
PIAT A% SHS FABo2H FjTo)

o] COPD Az it gAY 7127 n&
o =go] HaAsoh

?ﬂ——[’- q‘]}b} i]E‘?jQiE /;]o] E%Xﬂll,l7719,21,26,29,
34,37,3841 94_ i_—g—_ XH 32_7-(] 2 % 3:7_ @_@‘ /‘\_] i-]] :‘E‘ %22,27,30732,
DH0o) 247} 35509} 25.8%F AR st M Bk
oy A" A" TENSAZY 2 mzo)sg®
3 e qeg And g A= APl f
o Fe AYcke HM ) FelAel A
49l o] BRFe HAFETy YZEnh EF
SR tF A7 3870) wEso] 2
A #ol@ 2 Aed BIRe ikl
b e 83 R Hed ¥ 5 e
202 HTHFig. 1A, Fig. 3B). A79 A4 =
;ﬁlgi{_ %%%‘-E_:! 63:}\0]‘0“ EH?:SJ' 03?15,17,20,21,27,31{{3,
BANZ) 35507 71 wekew #H7)% Al o
AT 161%2 A ol91en] o)9
}a‘ulg] %—] 7H}‘\j13,28,30,39’ _@_ﬂ_i}iﬂ_lu&l%{ °§°§’2}EH
AR ANA dzodey ARNPE AT 2
< COPDY| 97T Fas T+ Tdst 8Rls
o WA= FEs AT FHOZ FHHFig. 1B).

Intervention®] 7]7+& 319 AT £ 64.5%°0
6]]%*8}% 20%11713,17721,25731,34*36,39,4052] A %o}] A 7H°L]
9] AJF FFoy7|7to] 4Fol A 165 Abol 2 UERHS
U Aoz dAvsxe we 1R 19
742 theFstAl o] FAF thFig. 24, Table 2). A1
Folgh 9 @AAte] FRE 309l 539 Alo)7h A
A AT 50%A, 2084 1008 Atol7} 87.1%
i L]'E]'k»\l'—‘ﬂ %Qroql?_ﬂ_ 7]ZH% 25%11*17,20,22,241%,
Dldle] Ao A gL 137%2 Ve g
& =4 949t} (Table 2). FEV, (%, ¢l&X))0]
712}1% %?_E 27%11715,17*25,27,29*37,39741o]9}1 1 %

66.7%01] ,SH ]—6]'“:5 35 18% 11,12,20-23,28-30,32-37,39-41 94 ?i _—TLoﬂ
A FEV; (% oA&X]) He] W37} 30%914 50%
W Yo Adglom 815%0 sdsls 2R
17725,27,2971{3,35,37,40Oﬂ k] FEVl (% 01] %_ i]) jé ‘EIL 9] ;IE_Z_}

atol 7k 109% ok A Yeht dA ez A7
A FEE 12 REFS T F AT

(Fig. 2B, Table 2).

7H¢ ol AHEE frad 7P 61.3%004
AFESE B 7] AP TBIBIZL2UBEIHRRI 5 g1
59 o] A AR FH o] ofuriet: #7]
SAAE T E A AR g 9 AHAA
A 7 F83 HyPEo|BER giFEe] A
A @A 7E o9 e ERAA Y Yo E
SLEATS & F ATk S E 49 2 Hoh
o = St. George's Respiratory Questionnaire”} 74
PAZAZIN) Ao A AHE 0] 7 o] AL
Holed gutdoz nhdH Ay 4o d Ut
o 71 gz AgHe A8 stUE gEiA gl
TF. St. George's Respiratory Questionnaire’= 4%
o A ME A% #d e Y HZE FE
& o AFAARE FF7A W A%
o wel thefetA wAEAAAE A Ao AR
HESS] atolE TR £ glo] whdE g AS
A9 g A4RE Adete FE&¢ =72
7veEm FHT ghaoldto] e o] EHRES AlE
=7 BAE YT, £55Y 2 2Egsbe 68 B
AL 68D AL gEo] sbg Bol
AHEEIR e 627 BAAZE FHse A
2 RS AHH ZE AFY HkS
o= wgEto N GG FPo g &F
58S 2 yehFe datelt”

AT A& Hrkshl fstel Algd JADAD
score= Hto] 24 + 1032 HwF A ol
W AT Yeigoy AT tiide] olFHA

AAEH] olEl ABHER o]FojA Yehd
Ao g AZtEtHFig. 3A). I8y o] Aol
2 FHY ASHE g Us T

Q8 o W

41



She | A gho| HlthAolst latdT S

>

ok

QL

B do El
i

oo

l

KN
o 2
=

: 2 >

> omE o
4

3
-

o
K

Ak

i

[0 e

M 2 o oo rR fEOMorr o rd

gy
NooEN e
o
ox

o
oz b
[‘.{

ol X
ox
frt

ol
o

o 19 o g

rﬂEJ

r o
o flo

=2
.

Az e
[e]

Akt AoVt 18 4 e
77 o] 0|17 Ho] BEAS A4
o o] E.“(S“xﬂ 7} 113 .141 7-19,21,26,29,34,37,384
181()‘76‘79?7'%84101]/H 'TT"]tﬂ'E" H] o]_oq ]
22,27,30-32,35,36,40 % 75229730 3936400“/\1 IS} _4

Ro fogt Ao HlEo] EYTH

r&ﬂr&l—mjg

-ﬂ—u

o o

N
Moo (o
fu

i et

T |o

iy

ooz oo [o 2 e
Mg N oox |0
e ok

b 4o
RS
g

_\:
=

Fg‘( rSL Hol' = l‘«lov =
i rlo ofx (12
ghuil

N
5.
o

picolinate’®e] 7% 493 272 BATT 7|3}
I oy F7F Hwy) ofd EUe] AE Hlm
o 9% Agolmz NFer} Ee Az &7
oAt nptAZ &9 X84 s HA

"¢ 7% Borg Scale, 6 min walking test, AH2
235 FVC, FEV, So] 2% xadrt §93

A ZA5E Aoz ehgor} SAFe) AF v
wol oet ATt TENS A8 A=) A< o)
F P 05 fAste APl HEZF TENS
A& 74 v 3% FEV 3 FVC7} placebo
TENSE Al&et 2Ry folaHA S71stath
o] A7+ A-S FAuA, DU, placebo
ARE Tt A APE AoE @3 X5
o o3 747 a5 FAsATE AT Ao
U 35 FAR R o3k F71A el digk o
T 2AE Xﬂ/‘]’&}?\i = AoA o7t Ava

o7lg¥e CoPD Aol 8%
C reactive protemP— AT e AR Yeige
o &5 gekst IARES Tl a5 Hrist
= AFE0] oJoxol & Aoz AztETHTable 4,
Fig. 3B).

o]9} o] COPDel| tisty EQ‘rEHZJH@r Eik
xS AFE st o] FARAIL Ues & F
IR0H stz COPD ol A U=
&7 A% AHHR AR ol 5
g As}, ddiFel *}51 2 19, $23% e

;o

ol fol

742

ANH W), 25 ofg

08 dAd ﬂ—;—oﬂ rﬂ; a34E 97 }o}* R
& A5l ol oAl & Aoz Az
H#EH

1. Murray CJ, Lopez AD. Alternative projections
of mortality and disability by cause 1990-2020:
Global Burden of Disease Study. Lancet. 1997
;349:1498-504.

2. Korea National Statistical Office, Republic of
Korea [Internet]. Dajeon: Korea National
Statistical Office; c199%6-[cited 2008 Marl.
Available from: http://www.nso.go.kr

3. Kim DS, Kim YS, Jung KS, Chang JH, Lim
CM, Lee JH, Uh ST, Shim JJ, Lew W], Korean
Academy of Tuberculosis and Respiratory
Diseases. Prevalence of chronic obstructive
pulmonary disease in Korea: a population—
based spirometry survey. Am ] Respir Crit
Care Med. 2005 Oct 1;,172(7):842-7.

4. PubMed [Internet]. Bethesda (MD): National
L1brary of Medicine (US). [1950] - [cited 2008

Mar]. Available from: http://www.ncbi.nlm.nih
.gov/sites/entrez.

5 A% w3 HAA HZSY FEAs. 2 Y
F&7143k 2005;59(3):231-42.

6. George J, Ioannides-Demos LL, Santamaria NM,
Kong DC, Stewart K. Use of complementary
and alternative medicines by patients with chronic
obstructive pulmonary disease. Med ] Aust.
2004;181(5):248-51.

7. A=) st FA St
A& SHESHAE 2002, p. 338-46.

8. FHallf, AL, AR A H A aHFY A
o, 17 Aot d=E-3. 1998,3(1):250-68.

A, B9, A

SEEEREL



10.

11.

12.

13.

14.

15.

16.

17.

TR R} AR te £Ed 12
! Pkt ket el ot e B 1 A7

AT, £45. ‘ﬂ*éﬁlfﬂ"éﬁl@%‘r%é
A 10 ik A . digebiu ek
A]. 2000;21(3):525-28.

Nadeem A, Raj HG, Chhabra SK. Effect of
vitamin E supplementation with standard

7] Z/\é

treatment on oxidant-antioxidant status in
chronic obstructive pulmonary disease. Indian
J Med Res. 2008;,128(6):705-11.

Weekes CE, Emery PW, Elia M. Dietary counselling
and food fortification in stable COPD: a
randomised trial. Thorax. 2009;64(4):326-31.
Suzuki M, Namura K, Ohno Y, Tanaka H, Egawa
M, Yokoyama Y, Akao S, Fujiwara H, Yano T.
The effect of acupuncture in the treatment of
chronic obstructive pulmonary disease. ] Altern
Complement Med. 2008;14(9):1097-105.

Lau KS, Jones AY. A single session of Acu-
TENS increases FEV; and reduces dyspnoea
in patients with chronic obstructive pulmonary
disease: a randomised, placebo—controlled trial.
Aust ] Physiother. 2008;54(3):179-84.

Faager G, Stahle A, Larsen FF. Influence of
spontaneous pursed lips breathing on walking
endurance and oxygen saturation in patients
with moderate to severe chronic obstructive
pulmonary disease. Clin Rehabil. 2008;22(8)
:675-83.

Noll DR, Degenhardt BF, Johnson JC, Burt
SA. Immediate effects of osteopathic manipulative
treatment in elderly patients with chronic
obstructive pulmonary disease. ] Am Osteopath
Assoc. 2008,108(5):251-9.

Deacon SJ, Vincent EE, Greenhaff PL, Fox ],
Steiner MC, Singh SJ, Morgan MD. Randomized
controlled trial of dietary creatine as an adjunct

therapy to physical training in chronic obstructive
pulmonary disease. Am J Respir Crit Care
Med. 2008,178(3):233-9.

18. Kirkil G, Hamdi Muz M, Seckin D, Sahin K,
Kiiciik O. Antioxidant effect of zinc picolinate
in patients with chronic obstructive pulmonary
disease. Respir Med. 2008;102(6):840-4.

19. Wu TC, Huang YC, Hsu SY, Wang YC, Yeh
SL. Vitamin E and vitamin C supplementation
in patients with chronic obstructive pulmonary
disease. Int J Vitam Nutr Res. 2007;77(4):272-9.

20. Collins EG, Langbein WE, Fehr L, O'Connell
S, Jelinek C, Hagarty E, Edwards L, Reda D,
Tobin MJ, Laghi F. Can ventilation—feedback
training augment exercise tolerance in patients
with chronic obstructive pulmonary disease?
Am ] Respir Crit Care Med. 2008;177(8):844-52.

21. Faager G, Soderlund K, Skold CM, Rundgren S,
Tollbéck A, Jakobsson P. Creatine supplementation
and physical training in patients with COPD:
a double blind, placebo—controlled study. Int J
Chron Obstruct Pulmon Dis. 2006;1(4):445-53.

22. Magadle R, McConnell AK, Beckerman M, Weiner
P. Inspiratory muscle training in pulmonary
rehabilitation program in COPD patients.
Respir Med. 2007,101(7):1500-5.

23. Shinozuka N, Tatsumi K, Nakamura A, Terada
J, Kuriyama T. The traditional herbal medicine
Hochuekkito improves systemic inflammation
in patients with chronic obstructive pulmonary
disease. ] Am Geriatr Soc. 2007;55(2):313-4.

24. Christenhusz L, Pieterse M, Seydel E, van der
Palen ]J. Prospective determinants of smoking
cessation in COPD patients within a high
intensity or a brief counseling intervention.
Patient Educ Couns. 2007,66(2):162-6.

25. Wilson JS, Fitzsimons D, Bradbury I, Stuart

743



DR M D Ete] BelfH|olst QM T S8

26.

21.

28.

20.

30.

744

Elborn J. Does additional support by nurses
enhance the effect of a brief smoking cessation
intervention in people with moderate to severe
chronic obstructive pulmonary disease? A
randomised controlled trial. Int J Nurs Stud.
2008;45(4):508-17.

Hsieh LC, Chien SL, Huang MS, Tseng HF,
Chang CK. Anti-inflammatory and anticatabolic
effects of short-term beta—hydroxy-beta-
methylbutyrate supplementation on chronic
obstructive pulmonary disease patients in
intensive care unit. Asia Pac ] Clin Nutr.
2006;15(4):544-50.

Vivodtzev I, Pépin JL, Vottero G, Mayer V,
Porsin B, Lévy P, Wuyam B. Improvement in
quadriceps strength and dyspnea in daily tasks
after 1 month of electrical stimulation in severely
deconditioned and malnourished COPD. Chest.
2006;129(6):1540-8.

Wilkinson IS, Prigmore S, Rayner CF. A
randomised—controlled trail examining the effects
of reflexology of patients with chronic obstructive
pulmonary disease (COPD). Complement Ther
Clin Pract. 2006;12(2):141-7.

Borghi-Silva A, Baldissera V, Sampaio LM,
Pires-DiLorenzo VA, Jamami M, Demonte A,
Marchini JS, Costa D. L-camitine as an
ergogenic aid for patients with chronic
obstructive pulmonary disease submitted to
whole-body and respiratory muscle training
programs. Braz ] Med Biol Res. 2006;39(4)
46574,

Giiell R, Resqueti V, Sangenis M, Morante F,
Martorell B, Casan P, Guyatt GH. Impact of
pulmonary rehabilitation on psychosocial morbidity
in patients with severe COPD. Chest. 2006;129(4)
:899-904.

3L

32.

33.

.

3.

36.

3.

38.

Koppers RJ, Vos PJ, Boot CR, Folgering HT.
Exercise performance improves in patients with
COPD due to respiratory muscle endurance
training. Chest. 2006;129(4):836-92.
Beckerman M, Magadle R, Weiner M, Weiner
P. The effects of 1 year of specific inspiratory
muscle training in patients with COPD. Chest.
2005;128(5):3177-82.

Garrod R, Dallimore K, Cook ], Davies V, Quade
K. An evaluation of the acute impact of
pursed lips breathing on walking distance in
nonspontaneous pursed lips breathing chronic
obstructive pulmonary disease patients. Chron
Respir Dis. 2005;2(2):67-72.

Cerda B, Soto C, Albaladejo MD, Martinez P,
Sanchez-Gascon F, Tomas-Barberan F, Espin
JC. Pomegranate juice supplementation in
chronic obstructive pulmonary disease: a 5-week
randomized, double-blind, placebo-controlled
trial. Eur J Clin Nutr. 2006,60(2):245-53.
Mador MJ, Deniz O, Aggarwal A, Shaffer M,
Kufel TJ, Spengler CM. Effect of respiratory
muscle endurance training in patients with COPD
undergoing pulmonary rehabilitation. Chest.
2005;128(3):1216-24.

Weiner P, Weiner M. Inspiratory muscle training
may increase peak inspiratory flow in chronic
obstructive pulmonary disease. Respiration. 2006
/73(2):151-6.

Fuld JP, Kilduff LP, Neder JA, Pitsiladis Y,
Lean ME, Ward SA, Cotton MM. Creatine
supplementation during pulmonary rehabilitation
in chronic obstructive pulmonary disease. Thorax.
2005;60(7):531-7.

Murali PM, Rajasekaran S, Paramesh P,
Krishnarajasekar OR, Vasudevan S, Nalini K,
Lakshmisubramanian S, Deivanayagam CN.



3.

41.

Plant-based formulation in the management
of chronic obstructive pulmonary disease: a
randomized double-blind study. Respir Med.
2006;100(1):39-45.

Bauldoff GS, Rittinger M, Nelson T, Doehrel
J, Diaz PT. Feasibility of distractive auditory
stimuli on upper extremity training in persons
with chronic obstructive pulmonary disease. J
Cardiopulm Rehabil. 2005;25(1):50-5.

. Kongsgaard M, Backer V, Jorgensen K, Kjaer

M, Beyer N. Heavy resistance training increases
muscle size, strength and physical function in
elderly male COPD-patients—-a pilot study.
Respir Med. 2004;98(10):1000-7.

Vermeeren MA, Wouters EF, Geraerts—Keeris
AJ, Schols AM. Nutritional support in patients
with chronic obstructive pulmonary disease
during hospitalization for an acute exacerbation;
a randomized controlled feasibility trial. Clin
Nutr. 2004;23(5):1184-92.

42. Mannino DV], Buist AS. Global burden of COPD:

43.

risk factors, prevalence, and future trends.
Lancet 2007;370:765-73.
Datamonitor.com [Internet]. London: Datamonitor
Corporation; c2006-[cited 2009 Oct 1]. Available
from: http://www.datamonitor.com/.
Jones PW, Baveystock CM, Littlejohns P
Relationships between general health measured
with the sickness impact profile and respiratory
symptoms, physiological measures, mood in
patients with chronic airflow limitation. Am
Rev Respir Dis. 1989;140:1538-43.

A, W0, e, B, F3E, A

d

of, g, HAR, uhTA, Zz‘*ﬂ%f
AR, A ol AERA] &
o ggxs} AFE Ay, A9 2 %
3k 2006;61(2):121-8,

ATS Committee on Proficiency Standards for
(Clinical Pulmonary Function Laboratories. ATS
statement: guidelines for the six-minute walk
test. Am J Respir Crit Care Med 2002;166(1)
111-7.

)

5-1}1 of.

x €

Ho rS Ao
ooy ol
i

7]
7]

745





