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BODE INDEX IN PATIENTS WITH CHRONIC OBSTRUCTIVE PUL MONARY DISEASE
IN COMBINATION WITH HYPERTENSIVE HEART DISEASE
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The prognostic potential of the BODE index in asisesfuture cardiovascular risk in patients withraztic obstructive
pulmonary disease in combination with hypertenbizart disease based on left ventricular geometbban established. Comparing
the BODE index results depending on the type dfJehtricular remodeling, a significant (p=0.038grease in the index was
determined in patients with prognostically unfataedeft ventricular remodeling compared to rekdivfavorable types — 1.73+0.45
scores vs. 1.45+0.63 scores. Patients with comadnditions showed a significant decrease in eserlerance and a tendency to
desaturation. In order to increase the BODE in@msisivity in predicting the course of chronic obstive pulmonary disease of the
GOLD 2 grade, group B in combination with stagéypertension, we propose to consider the presdndesaturation. That is, to
consider a decrease in the saturation levels darisx-minute walk test from the initial valag&% as one of the prognostically
unfavorable criteria.
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IHAEKC BODE Y XBOPUX HA XPOHIYHE OBCTPYKTHUBHE 3AXBOPIOBAHHSA JIETEHbD ¥
HHOEJHAHHI 3 THTEPTOHIYHOIO XBOPOBOIO

Bceranosneno mporHoctiuHuii norteHuian ingekcy BODE B oriHIOBaHHI MaifOyTHBOIO CEpLIEBO-CYAMHHOIO DPHU3UKY Y
MALI€HTIB 3 XPOHIYHHUM OOCTPYKTHBHHM 3aXBOPIOBAHHSM JICTEHb Yy TOEJHAHHI 3 TiMEPTOHIYHOIO XBOPOOOIO HA MIACTaBi aHAJi3y
reoMmeTpii JiBoro nutyHouka. [Ipu 3icraeneHHi pesynbrariB iHaexkcy BODE B 3a5e)HOCTI Biff THUITy peMOZIETIOBAHHS MiOKapy JIIBOTO
IIUTyHOYKa BH3Ha4YeHO poctoBipHe (p=0,032) 30inblieHHs iHAGKCY Y NAL€HTIB 3 MPOTHOCTUYHO HECIHPUATIMBAME THIIAMH
PEMOIEITFOBAHHS JIIBOTO NIUTYHOYKA B IMTOPIiBHSHHI 3 BITHOCHO cripusmBuMy Tuiamu — 1,73+0,4%anis vs. 1,45+0,6%anip. [lanieatn
3 KOMOPOITHOIO MATOJOTIE0 MPOJEMOHCTPYBAIN JIOCTOBIPHE 3HIKCHHS TOJCPAHTHOCTI 10 (DI3MYHUX HABAHTAXCHB 1 CXWIIBHICTH JI0
necarypanii. 3 Meroro 30ibeHHs udymmmBocTi iHgekcy BODE npu mnporHosyBaHHi mnepebiry XpOHIYHOTO OOCTPYKTHBHOTO
3axBoproBatHst Jiereib GOLD 2, rpynu B y noennansi 3 rineproHiuHo0 xBopoboro |l cranii My mporoHyeMo BpaxOByBaTH TaKOK
HAasIBHICTB JecaTypallii, TOOTO 3HIKEHHs PiBHS caTypaLlil Mi/1 4ac MIECTUXBIIMHHOTO TECTY 3 XOAbOOKO BiJ| II0YaTKOBOTO 3Ha4eHHs > 4%
SIK OJIMH 3 IPOTHOCTUYHO HECHPUSTIIMBUX KPHTEPIiB.

Ki11040Bi cj10Ba: XpoHiuHE 0OCTPYKTHBHE 3aXBOPIOBAHHS JIETeHb, TilIepTOHIYHA XBopoba, iHnekc BODE, exokapmiorpadis,
TeOMETPist JIBOTO IILTYHOYKA.

The work is a fragment of the research project ‘fmpment of cardiovascular risk assessment in d¢brobstructive
pulmonary disease", state registration No. 01169834

The BODE index is widely used in clinical practite assess the condition of patients with
bronchopulmonary pathology and predict the furtteirse of the disease. It is a multidimensionatfisgo
system for the patient's condition. The progndstiex was proposed by Celli B.R. and colleague20ipy.
The BODE index includes the body mass index estimgbody mass index — B), the forced expiratory
volume in the first second (obstruction — O), theesity of dyspnea (dyspnea — D), and the restiléssix—
minute walking test (exercise capacity index —HeYy. each parameter, except for the body mass (&3,
there are from 0 to 3 scores. A BMI>21 kditorresponds to 0 scores, and a BRI kg/nf corresponds to 1
score. The risk of adverse events and the sewalfritile patient's prognosis increase with the indée
maximum possible number of scores is 10, whictsg®eiated with the most unfavorable prognosister t
patient [3].

The BODE index validity was confirmed by its authdrased on an analysis of the results of a
prospective study involving 625 patients with chtoobstructive pulmonary disease (COPD). During the
follow-up period, 162 patients died from respirgtand other causes. All study participants weraldi/into
4 quartiles according to the number of BODE indmtes (1st quartile — from O to 2 scores, 2nd mfgoto 4
scores, 3rd — from 5 to 6 scores, 4th — from 70tecdores). Among patients of the 4th quartile ntoetality
rate reached 80% in 52 months. In addition, it fsasd that a BODE index scere is associated with 30%
of 2-year mortality, 5-6 is associated with 15%2¢fear mortality, and if the BODE index scabethe 2-year
mortality rate is less than 10%. The BODE index rdagrease under the influence of rehabilitation and
treatment measures, which allows us to use agea@ni for assessing therapy effectiveness [2].
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In order to improve the prognostic capacity, seisbffer various modifications of the BODE index.
The most famous of these are: the BODEX index,qaeqh in 2009 by Soler - Cataluna J.J. and collsague
which the six-minute walking test (6-MWT) was raggd with an exacerbation [6]; the m-BODE index
(Cardoso F. et al., 2007), where the decreaseadrcigg tolerance is assessed on the basis of snafys
oxygen consumption (V£ and not on the result of 6-MWT [1]; the i-BOD&dex (Williams J.E. et al.,
2012) — to assess exercise tolerance, it is prdgosese not 6-MWT, but another cardiopulmonaryesze
test: a shuttle test with an increasing pace okingl[7]; the BODEm index (Martinez F.J. et al. 0B) — to
assess the level of shortness of breath the goeatie on respiratory disorders recommended by the
University of California, San Diego [2] is usedteed of the MRC (Medical Research Council) scafesé
tests demonstrated a predictive ability for ovepaltient mortality, but due to the small numberstfdy
participants, the classic BODE index, which watetts multi-scale prospective studies, is curyeltié most
commonly used one.

It is important to determine the BODE index in camgon with comorbid conditions, especially with
the risk of adverse cardiovascular events in patierth COPD with concomitant hypertensive heasedse
(HHD), due to the widespread prevalence of thisartid pathology.

The purposeof our study was to analyze the results of the BQridlex depending on the presence of
hypertensive heart disease and the features ofvdefiricular (LV) remodeling in patients with chion
obstructive pulmonary disease.

Materials and methods.The study involved 100 patients with COPD of octigpal etiology of
GOLD 2 grade, group B (according to the recommeéniasbof GOLD 2016), who were treated at the clafic
the Institute of Occupational Health and Occupalidiseases of Kharkiv National Medical Universithe
mean age of patients was 54.42+6.23 years. Of ttemg were 79% men and 21% women. The main group
included 69 patients with COPD in combination véitage Il HHD, the comparison group — 31 patientl wi
COPD. The examination was performed in remissidnichivwas characterized by stable clinical symptoms
and indicators of external respiration functionl Ahtients underwent general clinical and laboyator
examination, pulse oximetry, external pulmonarycfiom test, electrocardiography, echocardiography
(EchoCG) and chest radiography. The BODE indexrdisalts of a six-minute walking test (6-MWT), the
saturation level (Spgpand the degree of breath shortness on the G.48atg before and after 6-MWT were
also evaluated.

Based on the study of echocardiographic paramdtestypes of LV geometry were determined
according to the A. Ganau classification accordintpe ratio of myocardial mass index (MMI) and itmgex
of LV relative wall thickness (RWT): 1) normal geetry of the left ventricle: MMI<N, RWT<0.42; 2)
concentric LV remodeling: MMIX, RWT >0.42; 3) concentric LV hypertrophy: MMi& RWT>0.42; 4)
eccentric LV hypertrophy: LWN, RWT<0.42. RWT was calculated using the formula:
RWT=(IVSd+PW(d)/LVEDD, where: LVEDD — LV end-diasioldimension (mm), IVSd — Interventricular
septal thickness at end-diastole (mm), PWd — Rostesll thickness at end-diastole (mm). MMI values
above 115 g/fin men and more than 95 d/im women were considered a criterion for subdihteeart
disease and high cardiovascular risk in accordawitte the European guidelines for the management of
patients with arterial hypertension in 2013 [5].

In accordance with the recommendations of the E&tildommittees For Biomedical Research,
Ukrainian Health Legislation and the DeclaratiorHetsinki of 2000, European Community Directive@&

On Human Participation In Biomedical Research weiwed written consent to conduct the study froergv
patient.

Statistical processing of the obtained data wa®meed using the STATISTICA 8.0 package using
non-parametric statistical methods. Descriptivéistiizss are presented as the arithmetic mean aamilastd
deviation (M£SD). Qualitative indicators are presenin the form of absolute values and percentaljes.
probability of differences in independent groupswasessed using the Mann-Whitney U-test. Cooslati
analysis was performed using Spearman Rank-Orderel@ion. All statistical tests were bilateraleth
differences were considered significant at p <0.05.

Results of the study and their discussionPatients with COPD in combination with HHD had
probable differences with patients with isolatedRD0on the following indices: the distance accordmthe
result of 6-MWT — 383.41+14.85 m vs. 395.68+18.99pm0.006; Sp@after 6-MWT — 93.71+1.65% vs.
94.5241.59%, p=0.037; desaturation — 4.14+1.44%3v39+1.31%, p=0.017; BODE index — 1.84+0.41
scores vs. 1.10+0.47 scores, p<0.001. Thus, paitieitih combined pathology showed signs of decreased
exercise tolerance and a tendency to desaturaiimpared with patients with isolated COPD. A BMIuel
below than 21 kg/fis associated with an increased risk of futuresegb/events. In our study, only 3 patients
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had a BMI<21 kg/rhand received 1 score in the BODE index. The resfulhe BODE index of the vast
majority of examined patients was not affected dl.BRegarding forced expiratory volum@-EV), due to
the fact that all patients according to the spitnimeclassification had a moderate degree of briahch
obstruction (GOLD 2) — 50%-EV:1<80% of the required ones, the vast majority olepés received 1 score
for this indicator. The MRC scale of breath shaté most patients was 2 scores, because respirato
disorders force patients to walk slower than peopline appropriate age, and there is a need joveben
walking at their own pace on level ground. The Gbuation of dyspnea level assessment to the BODIEXN
of most patients was 1 score. The result of 6-MWalbparticipants in our study was more than 350 m
which, according to the Bode index Assessment Sisadethreshold value for the future unfavoralaerse.
Therefore, the result of 6-MWT did not affect the otat score of the
BODE index.

In general, the prognostic value of the BODE ingfegur case was favorable, but the BODE index
was probably higher in patients of the main grdups result can be explained by the moderate $g\arihe
disease and the remission phase of the examiniethisatith COPD. The prognostic potential of the[HO
index increases with COPD severity increasing.

There was a significant decrease in pmDdring 6-MWT from the initial value in COPD in
combination with HHD compared to isolated COPD. ddastion is considered to be a decrease in, SpO
during 6-MWT from the initial value by more than 4®esaturation is associated with an accelerated
decrease in pulmonary function and a 2-fold ine@ashe risk of the future adverse events [4].

According to the LV geometry, the predominance abgpostically unfavorable types of LV
remodeling was established. Namely, eccentric Ligehyophy was found in 16 patients out of 69 (23%4)
concentric LV hypertrophy in 35 patients out of (63%) among patients with COPD in combination with
HHD. In contrast, among patients with isolated CORIre prognostically favorable types of remodeling
predominated: concentric remodeling in 15 patientsof 31 (48%) and normal LV geometry in 11 pdsen
out of 31 (35%). Based on these data, patients eigided into 2 groups according to the type ofedeling
— prognostically relatively favorable (n=44) andfaworable (n=56). Comparing the BODE index result
depending on the remodeling type, a probable (32).thdex increase was determined in patients &ith
prognostically unfavorable type of LV remodelingrguared to a relatively favorable type — 1.73+0 difress
vs. 1.45+0.63 scores.

Based on the correlation
analysis in patients with COPD in
combination with HHD, significant
relationships were found between
the following parameters (Fig. 1):
BODE index and distance passed
by patients during 6-MWT (r = -
0.447; p<0.001), dyspnea degree
on G. Borg scale before 6-MWT (r
=0.591; p <0.001), dyspnea degree
on G. Borg scale after 6-MWT
(r=0.435; p <0.001), Spafter 6-
MWT (r = -0.346; p<0.001),
desaturation (r = 0.354; p <0.001);

Fig. 1. Probable correlations of the studied patarsein patients with COPD in the distance passed by patients in 6-
combinain vith HHD MWT and dyspnea degree on G.
Borg scale before 6-MWT
(r=0.614; p <0.001), dyspnea
degree on G. Borg scale after

SpO: before 6-
MWT

Dyspnea after 6-
MWT

Notes: — direct correlation

—————— inverse correlation

6 - MWT (r =-0.739; p <0.001), Sp®@efore 6-MWT (r = 0.344; p <0.001), Spéfter 6-MWT (r = 0.788; p
<0.001), desaturation (r = -0.779; p <0.001); dgspdegree on G. Borg scale before 6-MWT and.SpO
before 6-MWT (r = -0.230; p = 0.022), Spéfter 6-MWT (r = -0.537; p <0.001), desaturatior (0.539; p
<0.001); dyspnea degree on G. Borg scale after 6GFMWWH SpQ before 6-MWT (r = -0.260; p = 0.009),
SpQ after 6-MWT (r = -0.725; p <0.001), desaturatior 0.732; p <0.001).

Thus, in patients with COPD on the background ofChlithe BODE index had moderate direct
correlations with the dyspnea degree on G. Bortg dmzfore and after 6-MWT and desaturation; moderat
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inverse — with distance passed by patients in 6-MANT SpQ@levels after 6-MWT. A strong correlation was
observed between the distance passed by patienssMWT and the Sp®level after 6-MWT and
desaturation.

In general, our results of the study of desatunatimincide with the results of scientists Enright P
[4], agreeing with them. Correlation analysis irtigrgis with COPD in combination with HHD revealed
correlations found in the studies of Anzueto A, ElarG, Soler-Catalufia JJ [2, 5, 6].

1. The prognostic potential of the BODE index inesing the future cardiovascular risk in patients
with COPD in combination with HHD based on the gsial of LV geometry. Patients with prognostically
unfavorable LV geometry types had significantlyiagBODE index values compared to patients whose LV
geometry types were relatively favorable for pdesilardiovascular complications.

2. Patients with COPD in combination with HHD ilMBA/T passed a significantly shorter distance
and showed a tendency to desaturation relativatients with isolated COPD. In addition, a stromgerse
correlation was found between the distance traugjquhtients in 6-MWT and the desaturation level.

3. In order to increase the BODE index sensititatyredict the future course of GOLD 2 COPD,
group B in combination with HHD stage 1l, we propds take into account the presence of desatuyaion
SpQ decrease during 6-MWT from the initial vaié9 as one of the prognostically unfavorable gater

The prospect of further researishto analyze the prognostic potential of the BABex taking into account desaturation in
assessing future risks in patients with COPD of/ivay severity with concomitant cardiovascular ptigy in multi-scale prospective
studies.
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