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Abstract

Background: Pulmonary hypertension is an independent risk factor in COPD. Echocardiographic evaluation is
important for determination of prognosis in these patients. Cardiovascular manifestations in COPD include increased
arterial stiffness, ischemic heart disease, chronic heart failure and cor-pulmonale. Some studies suggest that right
ventricular (RV) dysfunction occurs in early stages of COPD as compared with healthy people. The aim of this study
is evaluation of RV function by echocardiography in early stages of COPD in comparison with normal subjects.
Material and Methods: In this case-control study, 39 COPD patients and 39 healthy controls subjects matched for
age and sex and were compared with 39 healthy controls. After obtaining demographic and clinical data from the
participants, they underwent detailed Doppler echocardiography to evaluate the right and left ventricular function.
Findings: In this study, right ventricular diameter was significantly more in COPD patients versus control group
(p<0.001). Also, TAPSE was lower in the COPD patients compared with the control group (p=0.013). On the other
hand, pulmonary artery pressure was significantly higher in COPD patients (P<0.001). Seventy nine percent of COPD
patients have pulmonary hypertension and Tie index (myocardial performance index) was higher in COPD patients
(in patients with pulmonary hypertension it was 76+0.3 and in the patient with out PHTN: 0.76+0.2) (p-value<001).
Conclusion: This study revealed that patients with COPD and no serious cardiac disorders, with or without PHTN
in primary phases have RV dysfunction in compare with healthy people.

Therefore, better control of respiratory qualifications may have an affective benefit in prevention and postponement
of RV dysfunction in COPD patients.

Keywords: Chronic obstructive pulmonary disease, Doppler echocardiography, Left ventricular ejection fraction,
Right ventricular Function, Right Ventricular failure.

J

* Corresponding authors: Mohammad Asadpour Piranfar
Email: drpiranfar@yahoo.com

Research in Medicine 2015, Vol.39; No.3; 138-144 ,

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-14 |


https://pejouhesh.sbmu.ac.ir/article-1-1479-fa.html

15 DI AL AT3E (¥ o T

PR P PP AW .
ot Qo Pl s £ o9 0 B30 5, S 02

&UP9 09 b L COPD & Mo lylow 3 cwly oy 3, 8as (o) 2
Il 3181 L (of Al g SB1,51923,5755 (51 jlume (wlawl 2 (ygmandl

Sole (o pund cinlja 15 ¢ 4851yl oo ¢ S Bl zla oo
@3}93\,33&.59 k@m\b ] “&@W&J{Q}F s

WAF/N /Y wallie (hydy o) VYAF/ENY tdlie el )y o)l

4 )
NS>

3 Sas SB L33 SN 6a Sk ) o3kl dy o o 4 o) COPD 3 agy 53 S pp Yiws 55518 Sy 0505 a5 0 5ad s 18D § Al
K3y Ak B 31 S COPD Bty 33> Sy s 3 Shas 53 ag) Gla s A3 dews g 5 e Sin sy 3 Gade 5 (35 gz 33 Sy 2
Sy oy i\eS S 4 COPD (6 ay 68 583 O\l ) gamy o) 04 GF e, 0 5B o (630 gads 3 (Rl ghe g s
Ve e 33 KB F 535S ) (Saecbly ol Ly a3 S oy aobllan (ol glonid e Ba 35 o e (50 pay O 5 2B B Y
o (s S O e 5 (525 090 a5 0900 O3 bt (e adg) o\ 0 53 COPD &

Olgoay uiom 3 cpm 5 ) Slaad \J\.» SpYA 5k oKl ys 535S axs- s COPD & Mo o ¥ (000U = (63550 asdllan 13 12 g, g Blgo
M A IS Con adlan 53 0auS S B 83 A S 058 5 Ole (o 5 (B Ees TV 3 e bodd aadllan )5 Aal 05 B
35 )5 andia 3550 05 553 p odd 6313 § Glmesls By 53 5B B

53,8\ aslie )3 (pimma N3 g oy s 35558 o3 Oljlew 3 Ao ys 4 N 350 oS 3\ 0k COPD B jas 53 (D S5 )S SV oy tBIBL
was b (L y pdas éa,» «ed5 o 4 (P<O.001) 35 3ies G NSins ygoas Sy oy Jab 55l 1ln (658 5adss 8935 \4\s COPD O\ \ay 53 o 1S
3578 058 3 e Dl la gl 03044 COPD 65 S 53 ks ygboas 53 Ly o S 0> Sl 5 oy

N3\ Y s COPD O\ w03 8 33 peak PAP 3\ps «yiomars P=0. 01355 3 1S 058 3\ 3 3\ 1S (g )\skas ygbss COPD O\ o 33 TAPSE o5 &
050y 1\ (6 050353 \s COPD O\ \ay ys The index 5 035 630505 05238 yo\n Joms COPD S\ \as 3\ dys 79.(P<0. 001) 35 S ej; \;_vS\.»
(Pvalue<0. 001).5\s 355 55 8 33 0 6 NSma i 50399 1S 055 3 3N (0 7640, 2) {5 gendls ol (66 sad g 53 Oy 3 (0. 7620, 3)
o) (e 3\ B e 53 55 6 sl &) Yo 1o 93 53 (M8 &l )le B3 (6 35 O 9mmil ot 093 s COPD & ¥te O\l oy o 35 4 5§ o A0S
Ve o3y 355 S\ (6 8k 53 gaer 380 W OV 358 3 (6,8 or 3 Ol 1) B Cunios i O 2 B 5y 1 3013 Sy > Shas
L s Ol e s Sdas

Sy o gt Ty I3 S fas o oy 5SS M &;\5,,3)\5;\ sy e @i (& Jan 15l 455 lg
\_ J

Ol Mg b e ity > 4 COPD .35l pjuiel COPD 4 Mo 5l 3|
40y piol 3 (Fogdo pasetio )So Ll 5 abyus o )3 g bl 1> ]
S o ol cmsio &) gty bl 1 (2l SloduS )55

29d e bl gl dju g il (ST &
slool) el b o8 sl (652 poje 3l slaglon | K> (So el
Col omi ) A8 (0 Gop el Spme Jalge 4 Colaa Sl 4 olsn
(B) sl Sy B oS and 0 &) g e bl § Cled] il

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-14 |

Research in Medicine 2015, Vol.39; No.3; 138-144

Ao
iy S).o cde Cyogm COPD l; Ly e L;)L\mj\ LS)L‘*.‘:! byﬁuo SR
g Calgp il Juol i 93 Jols COPD .(V)agy dalgs YoV Jlo
By 22 S o0 b 88 5ayd b piol 5 sl Sy B S yoboay oS
Slgpan S b Jsano jsb & pibol g (pojo Conlipn At CulS
Snlgd el |y Gl ol g lon by Cudgaome ¢y o Claadl doxs 13 9 1550
1oy Ve dgds (V)] COPD oy pmolis (ol (poe Candis (V)i

) eyl dazxs 5 1] Ghanne BXwmns 95
B9 3 i oL Sl o S S gl ool
drpiranfar@yahoo. com : gy S Gy



https://pejouhesh.sbmu.ac.ir/article-1-1479-fa.html

OSen 5 il jendwl dese /VF.

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-14 ]

el £ £ 17 A P (TR (¥ o (T s

[

Sdglie b el sl BT L5558 p -0

Sy sl sl s)lon?

5 oz g O olulp &) b 9,8 Y4 olen 4 COPD & Mo jloy Y4
095 Olyicas (W39 028 (Giluglunen o 09,5 b adlllas jl zg5 Lailps
iz oo Jold &S lilen 818500 (slaooly us adllas o)lg S
JHS 0955 9 (hlew Bilgw 9 (Al Sa Sy olyen 4 5 BMI 5 18 (34
PR g el hlew (b odign 5 Jb gyd (wlalyy adllas g9y >
Sonosite micromaxx olKiwd b 81,553,561 ot Wl 31,81 g )] )lows yuass
(S8 o 145 5 5] S ooy 0 3 530055 55 18
b bl sl (21 GoSoun

Sgiold § Slgtunge 3,8os slojadls (81550555 glaadl cloe
B sleen g b dbgpe MBI 3 g )

&lp gl aledMbl 3l oslitul p due o8 GlalT asbcolsy o)l oolos 5l
ol aleMbl jl osliwl 4 Jlos a5 (ool )il s w55 slayiagh
$9h0 )5 SledMblind il S0 oldl b il (Sbj ole yimg
oilo 3l ailo o e oMb (g,lel o g 43355 51 ol gl g o
A5 e adlllae 3)90 (s 09,5 IS (s aalllas e

2 SeMbl SO @ygo 4y gl )8 diws 4 osd b SleMbl olas
Al oslazel BB ()bl Lot (¢l b 0 083 9 3,lg SPSS aeliyy Ll S,
I gl clsme g 25 (golol gy VA a5eud SPSS ljéle 5 b bnodls sales
Wb dgusle odd Ly pai (Sl sl Aoy

B yusio dunlds ¢ Student’s t O}nﬂ 5 ookl b (o8 (gl pusiio oy Ao
Sl psio gl (gyoline paw .05 ploc] Chi-square 903l 5l ooliul b a8
W ai8)S a5 )3 p<0. 05 Ojgeo @ dalllas oyl

sl

FVEY Jlo 3,3 YA L Jlo SYER s 5 COPD jlos oy ¥4 adlllae ol 5o
S5 920,85 651 (gl il 50b gl 09,595y )5 ke s> 55 L
e (i g odd L) Sy opled g 3 adllas 3)90 (laog)S e
Wl o3l 5 COPD 09,5 )3 (gybolize jsbods (LVEF) > (ylay (g S
P=0.) cuilys Jlas ojy) oolel oBus 5l coglis ol a5 win o 39y yieS
Qo) VE/A 390 &S 0ly U5 COPD il pd (S1,5933,868T )y (002
JHS 0g)5 b dualie ) opiomed gy Sy s (B9 pe )l oo
@ (P<0.001) 351yt (5 )bline ysbdy cuuly by a5 COPD ) lasy
Canly o 3131 o)l Cualbusg Cowly julmd Jlab ol julmd aw cud ()
a3t J5S 05,5 oo 331 iy COPD e 095 2 folioe 5ot 35
09,5 3,8l ;| iaS (gylolize  ysbods COPD | )lews j> TAPSE &Sl 5429 b
b 5l (gyblize glas 09,5 55y RVFAC (500 Lel ((P=0.013) 549 J S
il 9> (o y5bds RVFAC lise 45 X ya oy Y) cudlss (g bl
Dg(0 ¥V E 03 (sl 09,5 5l 3 3l 12y COPD (a0 3 ¥0 F s 3 1VY)
Ohlew 09,5 > (pulmonary arterial pressure)peak PAP ylico ¢ yizcon
i 0553 G 5| (P<0. 001) 35 58 09,5 wll 31,31 5|y COPD
o oly3l 69,5 > (g)blize  jobas (pulmonary acceleration time)PAT
o 13 RVMPI «ai ] & (p<0. 001)3g; COPD jls> 31,31 51 s
Olsee (P<0.001) 395 IS 09,5 b 3131 51y (g )blixe yoboay COPD
Sl (6 )lbline yob & (9auilynle (5 Ugelsy (19 b b og)S 93 12 > RVMPI
Cawl 0393 wllo 31,81 5

ol 8151 ey (5 olias yobo & COPD Loy )3 Lo gl g5 Jlab (0o
COPD )lows 30+ 7}l S TVCcollapse Lol 31 Slgl 3 piman 3¢ anli 09,5
ol )s50 ) Gl bl Ml 69,5 b (gylolize igles &S D9y o) DVL ply
S92 3L8 09,5 | yidi (gyblise yobo 4 COPD (lylay )3 g 5 40

W) Wl eali)sSs) s COPD (hlew 51 48 9 (P<0. 001)

oMo 55 (6o 3131 sl COPD & Mol s Lol oy 5ot S
@ Cod ) 08las 3 judy Sl g il (S dp dilo (S S
COPD 3)lgo 5l Joys Ar b ms 5,10 3o (68 b (6 Koy 31,3
Sl )3 Blg o 5 lga (S (F)395 00 o K5 p0l oatia VLI (> 1,
Fye S50 Slor 4 Mica B )3 S (glalydgione 5 2y (slael,
dgu g0 oo COPD g 4 olaid & 1o (509l bl s poleo Lol cisly
Sl bl e 3 pogedS e i a1y L
Py 33 B AV)sS o s drgi S>> glaygiS )3 1) COPD o
OIS i Ji5 Shomiden 5 5 s (Sogl 5 cl 0 il o
i oo V] 3imn 3 555 3 s ol SIS s oSS s el
(3)cuwl COPD 3)lg0 3l aop> VA g

o ) 393 b Hgal kel (gl lgieas (IS COPD 42 51
M Jlo Ve il ccplpl (V)98 Solow S>3 G 2alS
S ¥ g )3 )lon o s Wlgion (S Ve o )3 £9p8 L (et
A e & Comd ejo Cadign E5 plp 99 293 (b ob5 298
Iy ol o pd FY 5 it 330 duo )d BV ¢p jutiol 4 Mo 3131 leo 55 ¢ Jilds 4o
2 05 e 3 pistel S| 36 e 9 Sy g jon Olipe i e S5 0
9 293 4 (1 Judes Comslu 5 4 2980y &S Cnl I3
LYl K b5 olaws il38l

oy s Gl U8 (o> COPD (gl 3 & )b (ul (pluly
4y by ol ok Cusl) oy puilaS g 3 Shee S (5 U0l
oy ooy 3,k sla S 23] 585 (3555 (st 3 COPD e Sl
38ae 5385 oy 4 Jb Ghlew cn) )3 (5Bgel g2 Ol JLEE) PAP > o
3 ooliisl dus o s 4y unl B 920)I5 8Tt (slahg) b sl
O ) 9 Ohlew ol 4ol 5 9y ez 0 SELS 2 8T st !
g Walgd diadgw 959

Olislag 4 oaiS axr] o COPD (Lo )3 cliel )3 )b osess l 9y 0l )
S w28 |y usly a0 Shas slopatld (55l grpne
Sl cuenl Hlilew ol (28T Gl g Sloyd

@ Moo Glhlaw > culy gl 3Sles e Ban b ol adllas <oyl
Sl 25581 slaline polusly (9ml jala (65B9052 1940 L L COPD
a9l g (s logs & oxiSarlyo (e o @l 3131 L o] Aylis
Il s (2l WAL = WAV gla Jlo (> e e (S pole oSl
Lol o4

sy, 9 3190

4 odiSasslye ()law dCase-Control) (gaals —(g3y90 asdlas (pl
ool 48 WAL SIYAY ala Jlo 5 (698005 peamo iasylasy B oS5l
4 ASb odd Jouwe b ol ;3 COPD yascids American thoracic society
505 5y adllas

) 15,le adllao & 399 (sl lin

(GOLD (sl )lire (polul) COPD (glows addgl oIy =)

P Sy gl Bl abicols, adllas 4 3955 balpi aly olles plos ;|
b 435S dalllas

B ooy 4 o gla)l COPD liloy il 5g jle adllas Coze>
09,5 g ol addllas 3lg consecutive ygo &S (£)9uild prome (yliwjlows
b iz 5 o B 55 39 b S5 dlen U pll o 31 ol 5
A3dg odb match lylews 09,5

5l g ©yle adllas 3l zg )3 (sbyylre

8 &g 5l

s 3l alos L COPD 1 logs —Y

ods &3LS ey Y

135 55 Jlg ¥

4/. by b
SirJ



https://pejouhesh.sbmu.ac.ir/article-1-1479-fa.html

VY / COPD &y Mo ylylows 1> Canly ylay 5)Slos any

b sloog,S (i (BT 52) 8 95T Gl Sy awglis ¥ Jgin

Healthy P-value

COPD (n=39)

ROUTIRWITSSS
$oblie ysb 4 55 COPD 05,5 oyl jlows ;5 co play (Jgwld 3, Shas S
3Slae 105 b basgie JMST (il hlows 18V 5 252 pll 2131 51 e

controls (n=39) (P<0.001) 539 u]@ ulwbﬁ
RVH 0(0 30(76.9 <0.001 < c .
© 76 delllas ooy S o Gl g (agos sl Shg dumlia ) o>
RV diameter(mm) 29+4 39+11 <0.001 Case (n=39) Control (n=39)
E= +
RV free wall(mm) 3.5+0.8 7+2.4 <0.001 male 37 (95%) 18 (46%)
RA diameter(mm) 29+4 46.6+10 <0.001 female 2 (5%) 21 (53%)
RA area(em?) 10+2 23.5¢7.5 <0.001 Systemic hypertension 12 (31%) 1(2%)
RVFAC 42+9% 45+12% 0.2 age 62+9 31+7
TAPSE 23+2 21+4 0.013
PAP 2415 49+17 <0.001 | COPD ;llow 05,5 85 oy Cusly o (3,523, 568T sl sl auglie
PAT 137421 8820 <0.001 | oled sbges 3 BSe)sS] saasli (S sl bl 095
' RV L 5l liles 5 (300 05/F) a5 VY &8 s o lis g 08 1) S
RVMPI 0.540.12 With pHtn: <0.001 impared relaxation (first degree RV diastolic 04,5 ,adiastolic function
0.76+0.30 pseudonormal (second degree 05,5 ,> (o> ¥Y/#) ;a5 VY, dysfunction)
. il 18 . . .
Without pHin: restrlctlvT )l?.s ;5 )LQL:J?.A iw Ma JU] IEZ leStOh.cﬁi}.,SfunCtlon)
TR gradient 2044 0.1/6:0.2 0.005 (o Sl 0w > QLY o)lad JS5 3 duslie (] 3 filling pattern
40+17 Sl S giold amnssund ylews oy Voo
e B WY g mlipple s)lgedy Goh H8 Cutn llew 095
IVC diameter(cm) 0.82+0.38 1.8+0.7 <0.001 Ol)l‘*ﬁ’. 9 d paie Jy-\? ) o ,,3)51 Gl i D ‘5)15545,'~ ooyl
; waly L gyblize ol gl pula (¢,b 90 b b
IVC collapse o001 | )R S e b bl 08 ppeiple el 0 L
(RVFAC
<50% 0(0) 20 (51%)
N ) group
>50% 39(100) 19 (48 A)) control=healthy case=patients
S tricuspid
P 1442 1243 0.003 -
(cm/sec) T
E/E’ tricuspid 4.6%1 4.83+1.92 0.5 £}
209
IVRT(msec) 60£18 83+19 <0.001
LVEF 55+5% 5243% 0.01 w o
T
TR grade <0.001 i I3
Trivial 0 1 (2%) 2
Mild 39 (100%) 16 (41%)
Moderate 0 13 (33%) 7 - =
Severe 0 9 (23%) - -
.
PE 0 2 (55) 028 mlm RV‘MPI Sméusp Eetnlcusp mlm RV;\API Stm!usp Eem(l:usp
Other valvlar 8 (36%) 3 (8%) 0.005
disease ° ° ' COPD (jlows 05,5 95 (3 oy by (31,592,851 (sloyadlis duolio — ) lages
LVDD <0.001 1l 09,5
Normal 22 (100%) 2 (5%)
05,5 > RVMPI 4 Pulmonary hypertension 'y (Siwsed (awyp
Mild 0 30(77%) Conl 039 puite 93 ol oo 3b; U bwgie [ Sewen Sl )lew
(7/0 (pvalue = 6365 ;bslize g,lol Ll 5l 45" Pearson(Correlation =0.5
Moderate 0 7 (17%) (L | (pb | o9 fb < ]o’ | ( - )I
Sbj ol by > g Wb diges & Sl e (gyIlize pae -
TVC: Inferior vena cava; [VRT: isovolumic relaxation time; LVDD: Left ventricular - A PRI T R By e ot pos o

diastolic dysfunction; LVEF: Left ventricular ejection fraction; PE:pericardial
effusion; RA: Right atrium; RV: Right ventrivle; RVH: Right ventricular

hypertrophy; TR: Tricuspid regurgitation;

[|>0wn0aded from pejouhesh.sbmu.ac.ir on 2026-02-14 |

bbbz ( Siuwen Llg5 oo
Sussad Sl )yl 09,5 ) ‘BIE sPulmonary hypertension (yo Siused )y
P=0. 045, pearson(correlation=0. 22) gy yuiio 53 (pl (s Jolize lawgio U Canis

el 005 0303 (LS ¥ 0jla Jges )3 Sausad ol &S

L s
Foolr

EELITALE AT T ol Y9 o—


https://pejouhesh.sbmu.ac.ir/article-1-1479-fa.html

OSen 5 il Hesdwl dexe /VFY

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-14 ]

el £ £ 17 A P (TR (¥ o (T s

[

il 381 395 g 5)b b5ye Al gl id oyl bylyd cov bl wil
9&4.»)‘) u]m ULQK" ))Slo& JM.)\ )l dlA;L.\u zu.JLd PK.J& wl) u.la) odigy
(Y8) sl culy oy dled cud b IS doeis )

sdalie Gomilynly (g)lgaly Hld hlaw > & culy o (B9
aui g o)led S Lials Gua b aS cunl s eudlSe g o0
uﬁ}/pf.a.b &S ol odis RSuie Ao O"‘ (\“V).\.&sbuao &) ur‘*‘fl d)aa.o
Sselsy 9 4By g2y (oo Ol Silon Yl phlaw 5> cunly
Pl o ol angi BB alins (pl (o> (ped 4 ol Bld (yaunil o la
Syae jl e Cusl (S 0nd (B9 a3 ST & 5l (b
o &S D Canly oy oSian] o Gl (S 5 Gy (ylay JLizb 3L
Caoly oy 50y s IMBT (YA)2085 o Canly oy 5 Slas eS| b auis
Canly Gy (el o8 SIS AES e sl (See 35 00D By
(FV-F )20

2 Gy gl 25 cunnl 4 & glaadllas s Sy bl
dalgd dwlio SoS dsdlas b g odd  wyp Slaxslyy, COPD s lyley
Equilibrium (glie a5 canly play 3 Slas o Canl 0l asuiio dliwe ()
P ke a3l Wil ol s radionuclide angiography: (ERNA)
oS3l 098 sl by (S0 Solor 2D lent 0 0 9 Sy 2 Lty
2 ok i ERNA dluwg 40 iy pKin cunly gl 5Slos o
LEY)o)h hlew b ol iosaw

dald 09,5 laicdy Wlo 5,8 V¥ L duwslio 13 COPD & Mo jlog Y5 o)y
OHlos 2 3 s (slaphay ally o 3,Shae ST &5 48 o
B9y B ¢ olod b dlasl Gad b aliiws (pl g 03,5 j9 0 COPD o>
o3l 5l S COPD hlews j> > ey ) strain rate 5 myocardial strain
55 Cawly ey isovolemic relaxation time S5 (ggw jl D9 Jali 09,5 Wl
strain ¢ free wall strain i 5 cpl 4 29 05 5 SYsb COPD ) )lows 5
a5 2 Wl Wl 05,5 I jieS (gybline Hebdy hlaws ;5 Cunly oy rate
COPD lylow (piomad gy Cunly oy Jgtannw 3, Slas JMS] oz lis
35 xS eonst iz adlae pl g (b s gy o )lidn e
b bsye co gl b o o Sles JMB! gll> COPD jbs )l oS
sl @i b by conly oy b cov 5 Slee M3 g (Bgpe 5w
Ahles 3 e gl WS o 5 Culy oy WS oo Siiud oloa slael,
& ol dinn opl Siby &S Cusld dgng olep slroly cads sl jles
ol @l 29800 b COPD (g)lay sl Jolpe 3 (Bgye —(l8 2)lss
IS 55 Lo adlllas )3 a8 55 Lo ddlllas ol b (oYU Hlaws JSleson adllas
Solew gl Sl 3 9 as)le (492 COPD oy 3wl oy 3 Shos
MW

2 COPD jlad el (yhlawy pd oiis ad b (8 slo)l wyp wioren
o Alis o5 alis LB Loyl S sl lis ] (gjlow Sl als e
$9y srhie adllas jlaS doe pl .ol sl COPD s il o uls
Ve latd 8 oLyl as ob LS og o Juobs Jl £0 oYL jlaw ¥e0
byl adllas pl 5 o pl b (YO)2gs 0iis 4 liss iy 5l ol ylow 5l o
WX &9} )] @‘,L JLo.bl LY 45.)9.: ol asld d)Lo.u &2 )0 w‘) u.\a.»
WSy ol 039y Caly oy olo)b e (gl )siSh don (8,55 Jlas 13 4
A e ae e s ik plix g Gl el Lo adlas )3 adllas ()]
3y g a0l 095 3l a8 il 53 G oy gy S (ko 5)o]
Gz 09)5 93 O oo s g S (il > gl cpl (L OB
bl Sn

(V&) 8l o3ls gl VAV o 3 o)) g Tanaka &S slasdllas oy 506 )

120.00
o
100.00
o
0.0
o
(=]
= o
F o
E 60.00 o o o oo o
E o o (-]
o oo ©
oo © o o o
40.00- o]
cocoo [}
@ go@®PO OO0 O
0@ ODIVTD PO
20.00 ® o oo
&5 o
o
0.00]
T T T T T T
200 400 600 800 1000 12.00

Eetricusp

Ohlew 09,5 ‘E/E 5 Pulmonary hypertension (yo (Siuwe V350
(P=0. 045, pearson correlation=0. 22)

S5 ol g Sy

COPD 5> lylow jd Cusly ooy (60,Sdes Coundg o o> L aios ()]
9 3,Slac. (iopa el St o 33 & G (6o i ¢
9 ol fyse) yide Jlld Sl 5 1S9 81 clue g dnusSs 5
243 COPD 05,5 ,lews 5o L'j PYL ous

«55&“ u‘)Lo.u u‘.w:m.: u;b))l UJ‘“’ LRV IR J.ol.c u.l&‘ COPD 399
ad (o 3 09,5 (lieds COPD Jlos ey bl 2900 (i (o)l &
Ok > B oyl YL gged > Ngd el (AU B o)l 4 M)
3 3o Slg 5l ol e ol 381 Lol el oy 550 051502 COPD ] Loy

SeoSl Glow: G s belgs plgisas jo Suly il on g Ko 02 090
Slg o COPD (yriznods (YY) gy 00 slod & (ol (o)l axs 3 5 8
O3l a3 g Cusly lar 3 )L oS g (B b g (oS
Wb oo od8 oyl dlasi] o &S 398 yoeie il o 05l00 oy
(oS g Jold COPD dinej 13 (ol (ol o Jloio] (slagnsiSa
%) o g @blik calon s)le gludl (b Bgpe slojets ledl
g Cunly oy 3 Slas IMB] 4y canl (Koo d)lae (! den 45" WL Bgye
bL3)l COPD 5 535, 39,0 (slest conizpad w298 i Cul) play (gl
O 38 sl ezl Sy s Jaloe ol s 5 2513 o b st
Ohle )3 2 g COPD jlos oylow 3 42 8w B pas bl 4 (lgi oo dlox
255 0Ll 39)S Ggpe sibow Sl

Ol (R L b (gralynls o)lgely o8 23 (3155 VA0 Jlo
iy ol o b (slaalllae g cdan (ol b .cawl ol yoan COPD ) )low slis
6 )lgelss 922 COPD plilay (4528 Cmdy o)) 2]y sl oy 3 Sloe
o &y oo ol 51292 0305 8 (g 3)90 ol adgl Jole 3 b (gmudlpla
ool 4 bayge (claodly olsen Lol el o plosl o oyl 45 adlllas pis
O o8 bloyl a5 aad o lis Wodly oyl 4l agn g bl (BT alie
5 shos Solo g oo der (I L Ll )] 392 COPD g canl,y oy 3)Sloe
ol 0225 (Lol 03059y (b I )3 Olilew (b3 sl @28

Cusly Gy (ol g8 Gl Ojge @ Blyg & Sy play (b Fl
2 (YFYY)208 0 iyl O% oS Cawd (liee 4 (RV ejection fraction)
Ol B ad iy (5o solon s Oliles ST 6l llus Sl 81 SM
by Wl oo s (pl g Mt (5559 9 Sl plSin )3 Canly oy b b
oy 3Skae ST (D)3, hles 565 gl 3 culleb Joos pae e
Al dgn g col il Al py cul (San g1y ($ylow sl hlews ) cunl,

4/. by b
SirJ



https://pejouhesh.sbmu.ac.ir/article-1-1479-fa.html

VFY [ COPD &y Mo ylylows 13 Canly ylay 5)Slos sany

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-02-14 |

Jea aldl & sl L adllas ol sl 4y peie (gilew b Bgye — B
Jolre 3 9 5ok (B ad)le an (gmilynle 5)bsels 92 b L COPD
i Caoly oy 5 Sles NS )y Wl o3I L aslie )3 (g ylon adgl
O sadlas wloly g 0355 (asuie dliwe (pl (385 pulSe 4]
3313 it B lont g S o by At ] & €S o)gioe
ol 355 5l 6 S5l § COPD ol)lagy (S Cndy st J 8 3 gy el
)y ol 3Kk 81 i3, 53,5 55 (5t e 55 S
Aol awsly

Flye #bs 3 COPD lile 53 cunly oy 3)Slee oxio dod (9l b
o 3)8des e Jalge COLS ol yidn laadlas bl b Sl
o Gl sl caslie (slagstg) 5 cuslio Gloy Lol (izen 5 Cus,
ookl b 58S 3150 13 aliie (slaaddllas a5 345 o0 duogi (plpls o)l
335 ol oy 3 ol ol 5525 sla bl o5 i o
telie Sl & ol Lo S 3105 cdllan o] 500 (slaczgins alas
5500 5 (BTG 505 Codgame (pmimmed S o dgde | aog,)S s 5.5
ot 4 3] olej b o e (gl ol 858 e el
el hlogy 5> 2l Jalse 105 9 6yt el lopadll i)l Cunds
h ol eSS Jolss 5 (8 3,8kes 51 50 Jelis il culile
Odo b GygngS asdllas G o lilew Cunl yig > cped 4 08 s
Sgd (pp S8 G padls gyt i il 5 eYsb ik oles
2 @lolid ohlew cal o 1y (o 3,Sdae S50 Jalge s b

&l

1-Sabit R, Bolton CE, Fraser AG, etal. Sub-clinical left and right ventricular
dysfunction in patients with COPD. Respiratory medicine. 2010;104 (8):
1171-1178.

2-Murphy TE, Sethi S. Chronic obstructive pulmonary disease. Drugs &
aging. 2002;19 (10): 761-775.

3-Pelkonen M, Notkola I-L, Nissinen A, Tukiainen H, Koskela H. Thirty-
Year Cumulative Incidence of Chronic Bronchitis and COPD in Relation to
30-Year Pulmonary Function and 40-Year MortalityA Follow-up in Middle-
Aged Rural Men. CHEST Journal. 2006;13(4)(1129-1137).

4-Miravitlles M, Murio C, Guerrero T, Gisbert R. Pharmacoeconomic
evaluation of acute exacerbations of chronic bronchitis and COPD. CHEST
Journal. 2002;121 (5): 1449-1455.

5-Welte T, Groneberg DA. Asthma and COPD. Experimental and
Toxicologic Pathology. 2006;57: 35-40.

6-Macklem P. Therapeutic implications of the pathophysiology of COPD.
European Respiratory Journal. 2010;35 (3): 676-680.

7-Ko FW, Ip M, Chan PK, etal. A 1-year prospective study of the infectious
etiology in patients hospitalized with acute exacerbations of COPD.
CHEST Journal. 2007;131 (1): 44-52.

8-Eller Jr, Ede A, Schaberg T, Niederman MS, Mauch H, Lode H. Infective
exacerbations of chronic bronchitis relation between bacteriologic etiology
and lung function. CHEST Journal. 1998;113 (6): 1542-1548.
9-Weitzenblum E. Chronic cor pulmonale. Heart. 2003;89 (2): 225-230.
10-O’Donnell D, Parker C. COPD exacerbations: 3: pathophysiology.
Thorax. 200661 (4): 354-361.

11-Ai-Ping C, Lee K-H, Lim T-K. In-Hospital and 5-Year Mortality of

2 Culy ol 3 Sles o (2l Slapadld () & gaiedgw
o)) ozmen 9 COPD o> e (oole byl > (31,550,681 sl
¥ il okigyy gy b oS adllas ol 53 s o ol (ST Gl e
o lawy (31,590,561 b gy o plosl COPD &y Mis dyo jlow
80 g 5y 0t b PSRBT leite prizen b o)y g
W oddias ol (5T G 9 (S Camdg Slapasli b ey pla
Medical Research Council dyspnea score &S ol lis addlles oyl (laasdly
s 0 by xS0l lagl S S 55) oadl o ey
(mited e S92y 9> Wby ek 2,8l 51 GYL g )bliae ek & 2y
RV ejection time, RV isovolumetric relaxation time, RV isovolumetric
& hlize ysb & 4 contraction time, RV myocardial performance index
Sglise ) 9 (HLid @ (SS9 8T slaaidly (g 9 L olew o
$bline (58  SuwenTei index RV myocardial performance index .>gs
Oz b pl ol Riagg cudly (IS Gliy ol pioren 9 MRC o5 b
9 Py il & Cuwsly a0 Slae b)) (129581 45T X3S (g S e
sl sl Wedgw Ll o COPD jlad lilaw 0 (b cunsg (gole
3 Sas Cumdg &S a3 o il 5 009 Lo adllas by ) 5 ddlllas oyl
Wl ooy g ololid LB oy slom gl Jolie 3 () & ey Gl
Oy g3ySbos ST g @) (paje (g3l ilow 1 (56 (Bg0 sl
ol (Slyes S35 bl (Kol g 035 ote (laltis ] Blate

Patients Treated in the ICU for Acute Exacerbation of COPDA Retrospective
Study. CHEST Journal. 2005;128 (2): 518-524.

12- Sin DD, Anthonisen NR, Soriano JB, Agusti A. Mortality in COPD: role
of comorbidities. European Respiratory Journal. 2006;28 (6): 1245-1257.
13-Rabe KF, Hurd S, Anzueto A, etal. Global strategy for the diagnosis,
management, and prevention of chronic obstructive pulmonary disease:
GOLD executive summary. American journal of respiratory and critical
care medicine. 2007;176 (6): 532-555.

14- Celli BR, Cote CG, Marin JM, etal The body-mass index, airflow
obstruction, dyspnea, and exercise capacity index in chronic obstructive
pulmonary disease. New England Journal of Medicine. 2004;350 (10):
1005-1012.

15- Rutten-van Molken M, Roos B, Van Noord J. An empirical comparison
of the St George’s Respiratory Questionnaire (SGRQ) and the Chronic
Respiratory Disease Questionnaire (CRQ) in a clinical trial setting. Thorax.
1999;54 (11): 995-1003.

16- Oswald-Mammosser M, Weitzenblum E, Quoix E, etal. Prognostic
factors in COPD patients receiving long-term oxygen therapy Importance
of pulmonary artery pressure. CHEST Journal. 1995;107 (5): 1193-1198.
17- Chaouat A, Bugnet A-S, Kadaoui N, etal. Severe pulmonary
hypertension and chronic obstructive pulmonary disease. American journal
of respiratory and critical care medicine. 2005;172 (2): 189-194.

18- Bagnato G, Mileto A, Gulli S, etal. Non invasive assessment of cardiac
function in patients with bronchial asthma (BA) or chronic obstructive
pulmonary disease (COPD). Allergologia et immunopathologia. 1998;27
(1): 5-10.

19-Bestall J, Paul E, Garrod R, Garnham R, Jones P, Wedzicha J. Usefulness

~‘~/. dop b
IAT

LT ALL AT T ol Y09 —


https://pejouhesh.sbmu.ac.ir/article-1-1479-fa.html

OSen 5 il Hosdwl dexe [ VFF

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-14 ]

el £ £ 17 A P (TR (¥ o (T s

[

of the Medical Research Council (MRC) dyspnoea scale as a measure of
disability in patients with chronic obstructive pulmonary disease. Thorax.
1999;54 (7): 581-586.

20-Graettinger WEF, Greene ER, Voyles WF. Doppler predictions of
pulmonary artery pressure, flow, and resistance in adults. American heart
journal. 1987;113 (6): 1426-1436.

21-Ghio S, Gavazzi A, Campana C, etal. Independent and additive
prognostic value of right ventricular systolic function and pulmonary artery
pressure in patients with chronic heart failure. Journal of the American
College of Cardiology. 2001;37 (1): 183-188.

22- Ferrer M. Clinical and electrocardiographic correlations in pulmonary
heart disease (cor pulmonale). Cardiovascular clinics. 1976;8 (3): 215-224.
23- Yamaguchi K, Miyahara Y, Yakabe K, etal Right ventricular impairment
in patients with chronic respiratory failure on home oxygen therapy--non-
invasive assessment using a new Doppler index. The Journal of international
medical research. 1997;26 (5): 239-247.

24-Curkendall SM, deluise C, Jones JK, etal. Cardiovascular disease in
patients with chronic obstructive pulmonary disease, Saskatchewan Canada:
cardiovascular disease in COPD patients. Annals of epidemiology. 2006;16
(1): 63-70.

25-Rutten FH, Cramer M-JM, Grobbee DE, etal. Unrecognized heart
failure in elderly patients with stable chronic obstructive pulmonary disease.
European heart journal. 2005;26 (18): 1887-1894.

26-Tanaka Y, Hino M, Mizuno K, Gemma A. Evaluation of right ventricular
function in patients with COPD. Respiratory care. 2013;58 (5): 816-823.
27-Tei C, Dujardin KS, Hodge DO, etal. Doppler echocardiographic index
for assessment of global right ventricular function. Journal of the American
Society of Echocardiography. 1996;9 (6): 838-847.

28-Vonk M, Sander M, Van Den Hoogen F, Van Riel P, Verheugt F, Van Dijk
A. Right ventricle Tei-index: a tool to increase the accuracy of non-invasive
detection of pulmonary arterial hypertension in connective tissue diseases.
European Journal of Echocardiography. 2007;8 (5): 317-321.
29- Rudski LG, Lai WW, Afilalo J, etal. Guidelines for the Echocardiographic
Assessment of the Right Heart in Adults: A Report from the American
Society of Echocardiography: Endorsed by the European Association
of Echocardiography, a registered branch of the European Society of
Cardiology, and the Canadian Society of Echocardiography. Journal of the
American Society of Echocardiography. 2010;23 (7): 685-713.
30- Akcay M, Yeter E, Durmaz T, etal. Treatment of acute chronic

obstructive pulmonary disease exacerbation improves right ventricle

function. European Journal of Echocardiography. 2010: jeq013.

31- Macnee W. Right heart function in COPD. Semin Respir Crit Care Med.
Jun 2010;31 (3): 295-312.

32-Swedberg K, Cleland J, Dargie H, etal. Guidelines for the diagnosis and
treatment of chronic heart failure: executive summary (update 2005) The
Task Force for the Diagnosis and Treatment of Chronic Heart Failure of
the European Society of Cardiology. European heart journal. 2005;26 (11):
1115-1140.

33-Matthay RA, Arroliga AC, Wiedemann HP, Schulman DS, Mahler DA.
Right ventricular function at rest and during exercise in chronic obstructive
pulmonary disease. CHEST Journal. 1992;101 (5_Supplement): 255S-262S.
34-MATTHAY RA, BERGER HJ, DAVIES RA, et al. Right and left
ventricular exercise performance in chronic obstructive pulmonary disease:
radionuclide assessment. Annals of internal medicine. 1980;93 (2): 234-239.
35-Oliver R, Fleming J, Waller D. Right ventricular function at rest and
during exercise in chronic obstructive pulmonary disease. Comparison of
two radionuclide techniques. CHEST Journal. 1993;103 (1): 74-80.
36-Matthay R, Berger H, Davies R, Loke J, Zaret B, Gottschalk A. Effect of
Steady State Exercise on Right and Left Ventricular Performance in Chronic
Obstructive Pulmonary Disease Noninvasive Assessment by Radionuclide
Angiocardiography. CHEST Journal. 1980;77 (2_Supplement): 303-303.
37-Morrison D. Pulmonary hypertension in chronic obstructive pulmonary
disease: the right ventricular hypothesis. CHEST Journal. 1987;92 (3): 387-
389.
38-Tomanek RJ. Response of the coronary vasculature to myocardial
hypertrophy. Journal of the American College of Cardiology. 1990;15 (3):
528-533.

39-Chin KM, Kim NH, Rubin LJ. The right ventricle in pulmonary
hypertension. Coronary artery disease. 2005;16 (1): 13-18.

40-van Wolferen SA, Marcus TJ, Westerhof N, etal Right coronary artery
flow impairment in patients with pulmonary hypertension. European heart
journal. 2007.
41-Gomez A, Bialostozky D, Zajarias A, etal. Right ventricular ischemia
in patients with rimary pulmonary hypertension. Journal of the American
College of Cardiology. 2001;38 (4): 1137-1142.

42-Selimovic N, Andersson B, Bech-Hanssen O, Lomsky M, Riise GC,
Rundqvist B. Right ventricular ejection fraction during exercise as a
predictor of mortality in patients awaiting lung transplantation: a cohort
study. BMJ open. 2013;3 (4).



https://pejouhesh.sbmu.ac.ir/article-1-1479-fa.html
http://www.tcpdf.org

