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ABSTRACT

The pulmonary artery systolic pressure (PASP) can be accurately estimated, non-invasively, using continuous-wave
Doppler (CWD) ultrasound measurement of the peak velocity of a tricuspid regurgitant (TR) jet. During exercise,
PASP may increase. The purpose of this study was to examine the responses of PASP by Doppler echocardiography
during exercise in normal subject and in patients with chronic obstructive pulmonary disease. Thirty eight
participants in each group, aged 35-65 years old were evaluated using Doppler echocardiography at rest and
during treadmill exercise test. PASP was calculated using Bernoulli formula (4 times the tricuspid regurgitant
velocity squared). During exercise, PASP increased in both groups with higher values achieved by patients with
COPD (27.42 vs 56.10 mm Hg, P< 0.05). None of the normal subjects reached abnormal PASP limit at peak
exercise. The systolic pulmonary artery pressure change during exercise increased with age in both group but has
no correlation with gender. Also, change of PASP during exercise increase with body mass index in normal subjects
but no in COPD patients. COPD patient have higher PASP compared with healthy control subjects both at rest and
during exercise. Despite normal resting values for PASP in 44% of study patients, half of them showed abnormal
increases in PASP during exercise.

Keywords: Pulmonary Artery Systolic Pressure, Chronic Oldive Pulmonary, Exercise, Doppler
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) casgemptoms such as chronic cough, increased spuwtndh,
activity dyspnea and is partially reversible. Sosh¢he known risk factors of it are smoking, aiflption, asthma
and certain genetic problems (1).

COPD is the fifth leading cause of death in thelvand many patients progressively go towards ited tage of
the disease. In the final stages, it causes cogndie the increased pulmonary arterial pressureeaedtually
cardiac dysfunction (2, 3).

Increased pulmonary artery pressure leads to vightricular afterload (RV). The causes of increiaspulmonary

artery pressure are multiple and could be due ¢grpssive pulmonary vascular disease or underlgisgase or
pulmonary artery pressure (PAP) in response to pighsure from the left part of the heart (4).
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Increased pulmonary artery pressure is specifiéd mean pulmonary artery pressure higher than 25igim rest
or over 30 mmHg in certain activities (5, 6). Pulraoy artery pressure gradually increases with age.

In the normal lung, cardiac output increase of alto or three times the resting value increasés\poary artery
pressure only a few mm Hg, but in the case of s#nepulmonary artery pressure increases drastiealiy in a
slight increase in blood flow.

In COPD usually large ventricle and the right atrjdeft ventricle with normal size, and thick veotiar septal are
seen. In Doppler echocardiography, left ventricugasstolic pressure is calculated by measuring gl
Regurgitation Velocity (TRV) (TRV) and Bernoulli fmula. In Radionucleotide ventriculography, useful
information in 201 secondary wall thickening of tight ventricle pulmonary arterial pressure (7).

COPD patients with increased pulmonary artery pressave more functional limitations than otheiigrs.
There are two ways to search for patients susdegblpulmonary artery pressure:

By increasing blood flow, dobutamine stress echeasea disproportionate increase in pulmonary agesgsure in
patients who cannot change their lung capacityelsgs, 9).

Exercise has recently been used to identify patisnsceptible to pulmonary hypertension (10). IfRCOpatients
have pulmonary hypertension, exercise leads tovarsdncrease in this pressure. Patients that rsptfemonary
hypertension during exercise are highly susceptilacreased pulmonary arterial pressure at Agst2).

Increase in pulmonary artery blood pressure dudrgrcise is usually obtained higher than that ptedi by
equation pulmonary vascular resistance (PVR), wblabws an increase in vasoconstriction (13). Thiexpected
increase may be due to reduced blood mixed venowygeo partial pressure, vasoconstriction induced by
stimulation of the sympathetic nervous system, b ggduction due to decrease in blood carbon dioxide
concentration.

COPD initially leads to hidden increase of pulmgnartery pressure (PAP), which is less than mmH@2ae@sting.
This rate increases with exercise and reaches upniddg 30 (14). As hidden increase in pulmonary reatte
hypertension is associated with increased moridlitfind a way to identify these patients, we gddhe effect of
exercise in increasing pulmonary artery blood pressn patients with COPD by measuring the pulmgraatery
pressure by transthoracic echocardiography befudeafier exercise test.

MATERIALSAND METHODS

In this study that was conducted in 2010, a nundfe38 patients (35 to 65 years of age), in whom DQfas
confirmed with pulmonary function tests, chest y-aad so on, were studied.

Inclusion criteria included patients with COPD wto not have other known lung or heart disease gsipél
limitations in doing exercise, and they should have pericarditis, hypertrophic obstructive cardjopathy, and
myocardial infarction, history of heart failure aacute pulmonary attack in the last 3 months.

Demographic characteristics (age, sex, weight aight) were recorded and echocardiography was dsimg a
Vivid 3 US with 3MHz probe in TTE form by cardiovagar assistant. Healthy people who have not hawye a
known heart or lung diseases, have not been tredtadany medication or supplement, are consistétit COPD
patients regarding age and sex, and do not haveased pulmonary artery pressure entered the study.

In both groups, criteria such as EF, end-systaiid diastolic volume, the maximum amount of TRV &RIAP [4
(TRV) 2 + RAP] where TRV is the rate of valve regitation, left atrium size were measured from difg views
and then by Bruce Test exercise test was perfoanddnaximum heart rate for each individual waswuated with
(age -220) x % 85 formula.

One minute after exercise test, echo test was dgae and the results were recalculated, and datlysas was
done using t-test with SPSS software.
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Samplesize:
The sample size of this study was estimated usiadety. (1). The confidence of interval was congdets 95% for
this study, then the the minimum sample size waas3®llows:

2
(S°+S,°NZy0)n+ 2 )
(M 1 M 2)2

)

qg. 144+529)7/8 (23 +12°)7/8
- 144 (44-32)7

RESULTS

Using statistical tests Paired t-test, Tukey past test and ANOVA ratios and means were comparéaréeand
after the exercise test. The significance leveldibtests was considered 0.5 and the data analessperformed
using SPSS17.0. For the relationship between adepaimonary arterial systolic pressure, Pearsometaiion
coefficient was used.

Tricuspid regurgitation velocity (TRV) and systofiwimonary artery pressure (SPAP) were determineallithe
subjects. Age and BMI were investigated. Accordingthe independent T-test test P> 0.05, no signific
differences are seen between the two groups instefBMI and age. In terms of TRV and SPAP mearest time
there is no significant difference between heattign and women (P> 0.05).

After the initial echocardiography, the patientaaleed maximum heart rate through exercise andaheimute after
disconnecting the test, echocardiography was redeabhd SPAP and TRV parameters changes were cainpare
According to paired T-test, TRV and SPAP mean cbaraye significant after exercise test in healttajpviduals (P
<0.05).

SPAP and TRV mean difference in patients with CQfelfbre and after the exercise test is significaobeding to
P <0.05.
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Figure 1. Comparison of TRV before and after exercisetest in healthy and sick people
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Figure 2. Comparison of SPAP before and after exercisetest in healthy and sick people

There was no significant relationship between geade SPAP and FRV after exercise test in healtiiyests P>
0.05. In addition, there was no significant relasbip between gender and exercise after exeragsadeording to
P> 0.05. However, there are significant differenbesveen the genders in COPD patients in TRV akercise
testing according to P< 0.05.

There is a significant differences between heaithg COPD patient women in terms of indicators ofvVTahd
SPAP before and after exercise test (P< 0.05).

There is a significant difference between health¢g @OPD patient men in terms of SPAP and TRV irglloefore
and after exercise testing (P< 0.05).

The mean difference of SPAP Difference and TRV &#hce between healthy and patient groups wasfisegmti
(P< 0.05).

There was no significant difference between heattleyn and women in both TRV Difference and CPAP ééfice

(P> 0.05). In both indexes of TRV Difference andA8MDifference, there is no significant differencgtleeen male
and female with COPD (P> 0.05).
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Figure 3. Comparison of TRC Differencein healthy men and women
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Figure 4. Comparison of SPAP Differencein healthy men and women
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Figure 5. Comparison of TRC Difference in male and female patients
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Figure 6. Comparison of SPAP Differencein male and female patients

In general, a significant relationship was observelealthy subjects between TRV Difference and ERK 0.05),
this is also true for the relationship between Bl SPAP Difference in healthy subjects (P< 0.05).

TRV Difference in the mean of the group with BMég¢ethan 25 and the one with BMI= 25-30 was notiggmt
(P> 0.05). The mean TRV Difference between BMI khekb and above 30 was significant (P< 0.05). Reggrd
SPAP difference between the mean the group with=BRB-30 and BMI lower than 25, there are no siatfly

significant differences, but in the groups with BMs than 25 and more than 30, this differenggisificant (P<
0.05).

Regarding TSV Difference and SPAP Difference in ©Qfatients, there was no significant relationshighvBMI
(P> 0.05).

In healthy people, there was no significant refalip between TRV Difference and age (P> 0.05)ighicant
relationship was found between age and SPAP Diitarén this group (P< 0.05).

SPAP difference between the first and the secondmas not significant (P> 0.05), but the differeetween

first and third groups was significant (P< 0.05pn@parison of TRV Difference and SPAP Differenceaifierent
age groups in healthy subjects was made and prwidgigure 7 and 8.
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Figure 7. Comparison of TRV Difference in age groups of healthy subjects
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Figure 8. Comparison SPAP Difference mean in age groups of healthy subjects

There was no significant relationship in COPD p#tebetween TRV Difference and age (P> 0.05). Cafiom
between age and SPAP Difference in this groupgisifstant (P< 0.05).

SPAP Difference between the first group (35-45 geand second (46-55 years) is not significant@®5), but the
difference between first and third groups (56-6argeis significant (P< 0.05).

243



Farzane Ahmadi et al Int. J. Pharm. Res. Allied Sci., 2016, 5(3):237-246

group: COPD

0.807

0.60-1

Mean dif. TRV

0.40+

0.204

3545 4655 56-65
age

Figure 9. Comparison of TRV Difference mean in COPD patientsin different age groups
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Figure 10. Comparison of mean SPAP Differencein COPD patientsin different age groups
DISCUSSION

None of the healthy subjects in this study wer¢him definition of pulmonary hypertension at restl @ven after
exercise did not enter this area. Systolic Pulmpiatery Pressure (SPAP) mean in patient grougsitwas in the

range of abnormal increase rate, increased withceseetest, and was significantly different fronattin the control
group.

TRV and SPAP values in this study were more thanatmount raised in the previous investigationshat inh the
athletes SPAP reached even higher than 60 (15)ordog to the previous study, TRV and SPAP in ndrma
subjects is in the limit of 2.46 m/s and 29.20 mmidgpectively that is slightly different from thesults of the
current study that is perhaps due to the use of@uwsin Recumbent bicycle method for exercise test.

In this study, pressure difference between thet nightricle to the right atrium at the peak of exee with contrast

was higher compared with non-contrast echocardpdgraThus, this method has a reliable clinical galn the
diagnosis of pulmonary artery pressure. Moreovegur study, exercise test was with treadmill aadgmission of
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the patient from exercise location to echo room twas consuming and caused reduction in heartaateSPAP,
but in Bossone and Himelman study, SPAP is meastrpdak of the exercise.

The mean values of SPAP and TRV during the rest timhealthy subjects and patients are indeperafegender.
According to the results, SPAP mean has no sigmificelationship with gender even after exercise ite healthy
subjects and patients, although TRV mean aftercésestesting in patients with COPD was higher imme

In TRV mean changes after exercise test, no siggnifidifferences are seen in mean change betweagetiders in
any of the two, and in SPAP mean changes, there islationship.

In healthy individuals studied, there is a positreéationship between SPAP changes during exeteiég with
BMI and TRV, but in patients, the changes of thentiomed indices are independent of BMI.

In healthy subjects and patients, TRV changes adependent of age, but SPAP changes in exercise tes
corresponded with age

CONCLUSION
The SPAP mean changes in healthy subjects werea@db28.48 in patients, which is a significanteliénce.

In this study, which was conducted by treadmillreise and then echo while lying on the left sidBAB mean in
non-athlete healthy subjects at rest was normab@hdot enter abnormal range after exercise.

In patients, the mean SPAP at rest was greaterrtbemal and had more increase after exercise. SR&Pase in
both groups is independent of gender but is relagedand this difference in age group between 5ge@bs of age
and less than 45 years is statistically significant

SPAP increase during exercise in healthy subjeets onsistent with BMI, but in COPD patients, ngndicant
relationship was found. 44% of SPAP patients hatnabresting, but half of them suffered abnormairéase in
SPAP after the exercise test, this means that diyned SPAP at resting cannot rule out abnormalnmnary
artery.
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