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CaxeTak

XpoHuyHa oncTpykTMBHa 6onect nnyha (XOBIT) je Tpehn Boaehu y3pok
CMpPTU y CBETY, Y3poKyjyhu 3,23 munmoHa cMpTHMX cnyyajeBa y 2019.
roguHn. NHumaeHumja nHeymoHuje kog naumjeHata ca XOBI1 je ckopo
aBocTpyko Beha y nopehewy ca onwTtom nonynauujom. Lvpom ceeta
nHeyMoHMja je y3pok noBehaHor MopTanuteTa u Mopbuaunterta. Beha yye-
CTanocT MHeyMOHWja U HMXOBa MOBE3AHOCT ca BENUM MOpanuTeToM K
Yewhom xocnuTanusaumjom, WTO noBehasa TPOLLKOBE neyera, Nnpume-
heHa je kog ocoba ca anjarHosom XOBI1y ogHOCy Ha onwTy nonynauujy.
Linrb oBor ncTpaxvBama je UCNMTUBaH-€ OCHOBHUX KITUHUYKMUX KapakTe-
pucTUka nHeymoHuja kog nauujeHata ca XOBI, kao u npoueHa pasnu-
Ke Yy KIMUMHUYKMM KapakTepucTukama naumjeHata ca XOBI y ogHocy Ha
NPUCYCTBO MHEYMOHWMje. VIcTpaxuBare je An3ajHupaHo no Tuny cryauje
cnyyajeBa u koHTpona. Ctyaujom cy obyxBaheHu naumjeHatn xocnuTa-
NN30BaHM U NEYEHU Ha oferbery MHeymodTuavonorvje 3a4paBcTBEHOr
ueHTpa y Kocosckoj Mutposuum, y nepuogy og jaHyapa 2017. roauHe
no geuembpa 2019. roguHe. MNogauu 3a notpebe nMcTpaxkvBaka cy O0-
OujeHn 13 MeguuUMHCKe OOKyMeHTauumje nauujeHata. WcTpaxuBare je
obyxsaTuno 110 naunjeHaTa obonenux og XOBIT, oa kojux je 30 (27,3%)
1Mmarno nHeymoHnwujy, Aok je 80 (72,7%) 6uno 6e3 nHeymoHwuje. Op yKynHor
Opoja nauujeHaTa, wux 65 (59,1%) je 6uno mywwkor nona. MayunjeHtn ca
NMHEYMOHMWjOM Cy Ha NpujemMy MManu CTaTUCTUYKN 3Ha4ajHO Make Npocey-
He BpPedHOCTW neykoumTa 1 HeyTpoduna y KpBu, a Ha OTNyCTy 3HayvajHo
Mare BPEAHOCTU XeMaToKpWUTa y OAHOCY Ha nauujeHTe 6e3 NHeyMoHw-
je. MaumjeHTn ca XOBI1 koju cy umanu nNHeyMoHujy cy 3Ha4ajHo yelhe
nevyeHn KombBrHOBaHOM Tepanujom aHTMbuoTuka (uedanocrnopuHa u
dnyopoxuHornoHa) u Makponuamma. CTaTUCTUYKM 3Ha4ajHo, Hajuewhn
aycKyntaTopHu Hanas koa naumjeHata ca XOBI u nHeymoHujom 6unu cy
HUCKOTOHCKM 1 NONMAdOHN 3BMXAYLM, a Takohe cy 3HavajHo Yelwhe peru-
CTpOBaHe KOMMNMMKaumje y Buay n3nuea u ancueca. lopen ayxe xocnu-
Tanusauuje, naumjeHt ca XOBI1 1 nHeyMOHWjoM NpUMUK cy 1 3HayajHo
Mak€e [03€ KUCEOHUKa y ofHOoCy Ha nauunjeHTe ca XOBI a 6e3 nHeymo-
Huje. Hawa cTyawnja rosBopu Aa cy MHeyMOHUje BUCOKO NpeBarneHTHe 1 aa
3axTeBajy AyXy XOCnuTanusauujy 1 neyemwe LWTo Boan Behum TPOLLKOBU-
Ma, anv fa ce y3 ageksataH TPeTMaH NpeBacxofHO KOMOMHaLMjOM BuLLE

Abstract

Chronic obstructive pulmonary disease (COPD) is the third leading cause
of death worldwide, causing 3.23 million deaths in 2019. The incidence
of pneumonia in patients with COPD is almost twice as high as in the
general population. Globally, pneumonia is a cause of increased mortality
and morbidity rates. A higher incidence of pneumonia and its associa-
tion with increased mortality and more frequent hospitalizations, which
increases the costs of treatment, has been observed in people diagnosed
with COPD in comparison to the general population. The aim of this study
was to examine the basic clinical features of pneumonia in patients with
COPD, as well as to assess the differences in the clinical characteristics
of COPD patients in relation to the presence of pneumonia. The study
was designed as a case-control study. The study included patients hos-
pitalized and treated at the pneumophysiology department of the Health
Center in Kosovska Mitrovica, in the period from January 2017 to De-
cember 2019. Data for research purposes were obtained from the pa-
tients’ medical records. The study included 110 patients with COPD, of
which 30 (27.3%) had pneumonia and 80 (72.7%) were not diagnosed
with pneumonia. Out of the total number of patients, 65 (59.1%) were
males. Patients with pneumonia had statistically significantly lower mean
values of leukocytes and neutrophils at admission, and significantly lower
hematocrit values at discharge in comparison to patients without pneu-
monia. COPD patients who had pneumonia were significantly more often
treated with antibiotic combination therapy (cephalosporins and fluoro-
quinolones) and macrolides. Statistically significantly, the most common
auscultation findings in patients with COPD and pneumonia included
low-pitched and polyphonic wheezes, and complications in the form of
effusions and abscesses were also significantly more often registered. In
addition to prolonged hospitalization, patients with COPD and pneumonia
received significantly lower doses of oxygen compared to COPD patients
without pneumonia. Our study shows that pneumonia is highly prevalent
and requires long-term hospitalization and treatment, which leads to in-
creased costs, however, it can be cured with adequate treatment, primar-
ily using a combination of several antibiotics.
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aHTUbnoTHKa MOry CaHupaTu.

Krby4yHe peuu: xpoHuM4yHa OMCTpyKTMBHa Gonect nnyha,
NMHEYMOHWMja, KIMHUYKE KapaKTEPUCTUKE

YBopg

XpoHuyHa oncTtpyktusHa 6onect nnyha (XOBI1) je Tpehu
Bogehun y3pok cMpTu y cBeTy, y3pokyjyhn 3,23 munuoHa
CMpTHUX cnyyajeBa y 2019. rogunu [1]. yBaHCKU aOuM,
aeposarahewe, HegocTatak anda 1 aHTUTpUncMHa Kao
1 nNpoecroHanHa UsnoXeHocT ce HaBoge Kao Hajuyelwhu
y3pouHuum XOBI1 [2]. KnuHnuka maHudectaumja XOBI
Bapupa of acMMnNTOMaTcKke A0 Telluke pecrnvpaTopHe WH-
cydumumjeHumje, a og cumntoma kog obonenux Hajuyewhe
Cy MPUCYTHW Kalwlarb M AuchHeja, y3 npoussogwy Behe
konuudmHe cnyTtyma [3]. Tepanujcke onumje XOBIT noapa-
3ymMeBajy NpecTaHak nyLwekwa, apMakonoLKy Tepanujy un
HedbapmakonoLuky Tepanujy (pexabunutauuja, MMyHM3a-
umja, TpeTMaH aHKCUMO3HOCTU U Aenpecuje, oKCureHoTepa-
nuja, BEHTUNATopHa NOTNOPa, XMPYPLLUKM TPETMaH Kao LUTO
je bynektomuja nnu TpaHcnnatauuja nnyha) [2].

MpeBaneHunja XOBIT je net nyta Beha kog ocoba cTapo-
CTW M3Hag 65 roguHa, y ogHocy Ha ocobe mnahe og 40
rogmHa [4]. AHanuaupajyhu reorpadcky auctpmbyumjy
npeBarneHumje XOBI1, youeHo je ga je ydectanoct XOBI1
noBesaHa ca CTEMEHOM pa3Boja jedHe 3eMribe, TadHuje
Beha yuyectanoct XOBI1 je 3abenexaHa y mamwe passu-
jeHum 3emrbama [5]. lMpeBaneHuunja XOBI1 y jyronctou-
HOj A3uju je npoueneHa Ha oko 6,3%, a HewTo Beha je y
KunHun oko 6,5% [4]. HoBuju nogaum o yyectanoctun XOBI
3a EBpony cy ockyaHu, a npemMa pesyntatuma crtyguvje us
2017. rognHe HajBeha npeBaneHuuwja XOBI1 y EBponu
(26%) 3abenexeHa je y rpagy MaHuectep y EHrneckoj,
[OOK Cy HajHxe npeBaneHuumje, ncnog 10%, 3abenexeHe y
CnogeHuju, lUnannju n MopTtyranuju [6]. NpocevHa npesa-
neHumnja XOBIM y EBponu, npema ctyamjy ns 2017. roguHe,
n3Hocuna je 12,4% [6].

Kog 3HauajHor 6poja naumjeHata xpoHuyaH Tok XOBI1
je npaheH ersauepbauujama [7]. CTyamje nokasyjy Aa je
30-50% er3auepbaLmja noBe3aHo ca baktepujckum, a 30—
45% ca BMPYCHUM WHEKUMjaMma pecnupaTopHor TpakTa,
0OK je TpehuHa ersauepbaumja HenosHaTe eTmonoruje [8].

lMHeymoHuja ce cmaTtpa He3aBuUcHUM eHTuTeToM XOBI 1
pasnukyje ce oa apyrux noropwana XOBI1 nHgektnBHe
npupoge [9]. MHunaeHuuja nHeyMoHuWje ko nawumjeHaTa ca
XOBI je ckopo gBocTpyko Beha y nopeherwy ca onwTom

Key words: chronic obstructive pulmonary disease, pneu-
monia, clinical features

Introduction

Chronic obstructive pulmonary disease (COPD) is the third
leading cause of death worldwide, causing 3.23 million
deaths in 2019 [1]. Tobacco smoke, air pollution, alpha-1
antitrypsin deficiency as well as occupational exposure
are considered the most common causes of COPD [2].
The clinical manifestation of COPD varies, ranging from
asymptomatic to severe respiratory insufficiency, and the
most common symptoms in patients include cough and
dyspnea, with excessive sputum production [3]. COPD
treatment options include smoking cessation, pharmaco-
logical therapy and non-pharmacological treatments (reha-
bilitation, immunization, treatment of anxiety and depres-
sion, oxygen therapy, ventilatory support, surgery such as
bullectomy or lung transplantation) [2].

The prevalence of COPD is five times higher with persons
over 65 years of age than in people under the age of 40
[4]. Analyzing the geographic distribution of COPD preva-
lence, it was observed that the incidence of COPD is as-
sociated with a country’s level of development, and more
precisely, a higher COPD incidence has been recorded
in developing countries [5]. The prevalence of COPD in
Southeast Asia was estimated at about 6.3%, and in China
it was slightly higher i.e., about 6.5% [4]. Recent data on
the European incidence of COPD are scarce, and accord-
ing to the results of a study from 2017, the highest preva-
lence of COPD in Europe (26%) was recorded in the city of
Manchester, England, while the lowest prevalence values
i.e., <10%, were found in Slovenia, Spain and Portugal [6].
According to the study from 2017, the COPD mean preva-
lence in Europe was 12.4% [6].

The chronic course of COPD is accompanied with exac-
erbations in a significant number of patients [7]. Studies
have shown that 30-50% of exacerbations are associated
with bacterial respiratory infections and 30—-45% of them
with viral infections of the respiratory tract, while a third of
exacerbations are of unknown etiology [8].

Pneumonia is considered an independent entity in COPD,
to be distinguished from an infectious exacerbation of
COPD [9]. The incidence of pneumonia in patients with
COPD is almost twice as high compared to the general
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nornynaumjom, a NpUCyCcTBO NHEYMOHMje Ko naLmjeHaTa ca
XOBIT je y n03nTMBHOj Kopenauuju ca HUBOOM OMNCTPYKLje
[10]. Beh y npBOj roovHy HaKOH MOCTaBIbawa AnjarHose
XOBI1, pusnk ofg pasBoja NHeYMOHWje kog obonenux o
XOBIT je 3a 16 nyta Behu y ogHocy Ha ocobe 13 onwTte
nonynauuije [11]. LUnpom cBeTa nHeyMoHuja je y3pOoK nose-
haHor mopTanuteta n mopbuaunterta. Y semroama EBpon-
cke yHuje 131.450 reyam je 2016. rognHe ympno of nHe-
YMOHWje, LITO oAaroBapa ctonu moptanuteta og 3% [12].
Hajseha ctona mopTanuteTa je 3abenexeHa kop ocoba
ctapujux og 70 roanHa [12]. Beha ydyectanocTt nHeyMOHuU-
ja 1 bMxoBa NoBe3aHOCT ca Yelwhom xocnuTanusawlmnjomM u
BehuM MopanuTteToM je npumeheHa kog ocoba ca aunjarHo-
3om XOBIT y ogHocy Ha onwTty nonynauujy [12]. MNMpema
pesyntatuma MynTuueHTpuyHe ctyauje ns LnaHuje ctona
MopTanuteTa kog nauujeHata ca XOBI1 koju pa3sujy nHe-
YMOHWjy nsHocu 8% [13].

Linrs oBor nctpaxusara je McnutMBawe OCHOBHUX Khu-
HUYKMX KapakTepucTuKa MHeymMoHuja Kof nauujeHarta ca
XOBI1, kao 1 npoueHa pasnuke y KIMHUYKUM KapaKkTepu-
cTukama nauujeHata ca XOBI1 y ogHocy Ha npuvcycTBO
NMHEYMOHWje, TayHuje pasruKke Yy KIMHUYKUM KapakTepu-
cTukama uamehny naumjeHata ca XOBI1 koA kojux je auvja-
rHOCTMKOBaHa nHeyMoHwuja n oHux ca XOBIT kog kojux Huje
notepheHa anjarHosa nHeymoHuje.

MaTtepujan n metoa

Tun ctyaunje, mecTo U nepuoa UCTpaXKnBatba
VcTpaxuBame je ausajHMpaHo no Tuny cTtyauvje crnyyaje-
Ba u KoHTpona. Ctyaujom je obyxsaheHo 110 mauujeHata
XOCMUTanuM3oBaHNX U NeYEHUX Ha oferbery NHeymomTu-
3uonoruvje 3apaBcTBeHOr LueHTpa y Kocosckoj Mutposuum,
y nepvogy og jaHyapa 2017. roanHe go geuembpa 2019.
rognHe. 3a notpebe MCTpaxuBara U 3a kopuwhere no-
Jartaka 13 meguumnHcke AoKyMeHTaumje nobuvjeHa je carna-
cHocT ETnukor komuteTa 3gpaBcTBeHor LeHTpa Kocoscka
MuTposuua (6poj 8693/1, natym 12.11.2021. roguHe).

MaunjeHTn cy 3a noTpebe UCTpaxuBara NOAErbeHN Y ABe
rpyne. MpBy rpyny, rpyny obonenux, ogHOCHO CryyajeBa,
YMHUNKW CYy nauujeHTu ca amjarHodama XOBI1 n npucyT-
HOM MHEYMOHWjOM, a ApPYry, KOHTPOSHY rpyny YMHUIN Cy
nauujeHatn ca gunjarHosom XOBI anv 6e3 npucyTHe nHey-
MOHuje. [Npu bopMupary KOHTPOIHE rpyne nauunjeHTn ca
XOBI1, a 6e3 NHeyMOoHWje Ccy rpynHO Me4YOBaHW Npema co-
unogemMorpadCkMm KapakTepucTMkama ca cnydvajeBuma,
ofHOCHO nauujeHTuma ca XOBI n nHeyMoHmjoMm.

MHCTpyMeHT nctpaxuBama
Mogaum 3a notpebe ucTpaxuBawa cy AoOWjeHn n3 me-
OVLUMHCKE [OKyMeHTauuje nauujeHata. W3 meamumHcke

population, and the presence of pneumonia in patients
with COPD is in a positive correlation with the grade of
obstruction [10]. In the first year after being diagnosed with
COPD, the risk of developing pneumonia is 16 times high-
er in COPD patients compared to the general population
[11]. Globally, pneumonia is the cause of increased mortal-
ity and morbidity. In the countries of the European Union,
131,450 people died of pneumonia in 2016, which corre-
sponds to a mortality rate of 3% [12]. The highest mortal-
ity rate was recorded in people over 70 years of age [12].
A higher incidence of pneumonia and its association with
more frequent hospitalizations and higher mortality rates
has been observed in persons diagnosed with COPD in
comparison to the general population [12]. According to
the results of a multicenter study from Spain, the mortality
rate was 8% in COPD patients who develop pneumonia
[13].

The aim of this study was to examine the basic clinical
features of pneumonia in patients with COPD, as well as
to assess the differences in the clinical characteristics of
COPD patients in relation to the presence of pneumonia,
and more precisely, the differences in clinical character-
istics between COPD patients who have been diagnosed
with pneumonia and patients with COPD whose diagnosis
of pneumonia has not been confirmed.

Material and method

Type of study, place and time period of the study

The study was designed as a case-control study. The study
included 110 patients hospitalized and treated at the pneu-
mophysiology department of the Health Center in Kosovs-
ka Mitrovica, in the period from January 2017 to December
2019. For research purposes as well as for the use of data
from medical records, the consent of the Ethics Committee
of the Kosovska Mitrovica Health Center (no. 8693/1, date
November 12, 2021) was obtained.

Patients were divided into two groups for research pur-
poses. The first group of patients i.e., the group of cases
consisted of patients diagnosed with COPD and present
pneumonia, and the second i.e., control group consisted
of patients diagnosed with COPD but without the presence
of pneumonia. When forming the control group, COPD pa-
tients without pneumonia were grouped by matching them
with cases i.e., patients with COPD and pneumonia, ac-
cording to their sociodemographic characteristics.

Research instrument

Data for research purposes were obtained from the pa-
tients’ medical records. The following data included in the
medical records were analyzed: patient sociodemographic
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JOKYMeHTauuje cy aHanuaupaHu cnegehuv nogaum: coum-
ogemorpadckv nogaum nawuumjeHara, nogaum onvca pagu-
orpacdmje nnyha, enekTpokapguorpam, nabopaTopujcku
napametpu (6poj neykoumuta, punbpuHoreH, CRP), nogaumn
O MPUMIbLEHO] Tepanuju, Kao U nogaun MMKpobmornoLuke
aHanuae cnytyma. 3a npoueHy TexuHe XOBI kopuwheHn
Cy pesyntaTty cnpoBedeHMX CNUPOMETPUjCKUX UCNNTUBA-
wa (FEV1, FVC, FVC/FEV1) y ctabunHoj dhasu 6onectu un
racHe aHanuse apTepujcke KpBu.

Opn coumogemorpadpckux nogaraka aHanusnpaHu cy: nor,
y3pacT, obpa3oBaH€e (OCHOBHO/ cpeH-e/BMCOKO), XKNBOTHE
HaBWKe Kao LITO Cy nyLiadku ctatyc (nyway/6msLum nyway/
HenyLlay), KOH3yMupake ankoxona (ga/He), rojasHocT (oa/
He), MpUCYCTBO KOMOPOMANUTETA, AyXKNHA XOCIMTanm3awuu-
je y oaHnma.

lMpumerbeHa Tepanuja je y OBOM UCTpauBaky nogeroe-
Ha y YeTupwu kaTeropuje: aHTubmnoTcka Tepanuja, ynotpeba
BbpoHxogmnaraTtopa, Tepanvja KUCEOHUKOM 1 hun3nKanHa
Tepanuja. MrkpoGuonoLLkM pesyntaTty cnytyma cy noge-
IbEHW Y YeTMpU KaTeropuje Hamasa y 3aBMCHOCTW Of Bp-
CTe MpUCYTHMX nartoreHa (HeraTvBaH Hanas/Hanas rpam
no3nTUBHUX OakTepuja/Hanas rpam HeraTUBHUX bakTepwuja/
Hanas ri-usmua). AyckyntaTtopHM Hanas je nogesbeH y net
Kateropuja (HeraTMBaH/MPUCYTHW MYKOTW/MPUCYTHU BUCO-
KOTOHCKM  3BUXAYLUU/MPUCYTHU HUCKOTOHCKM  3BMXOyun/
NPUCYTHM NOoNMAdOHM TOHOBK). Ha Kpajy Cy npuKynrbaHu u
nogauy o ucxoamma neyewa, TadHuje nojaBu KOMMMKa-
uuja (He/msnme/anuec) Unu cCMpTHOT ncxoda (aa/He).

CTtaTncrtuyka obpaga nogaraka

Mogaum cy aHanuaupaHu y KOpUCHUYKOM nakety SPSS
Windows, Bepanja 19. HuBO cTatucTnyke 3Ha4ajHOCTM
je moctaBbeH Ha p<0,05. Opg [eckpunTMBHMX MeToga
KopuLWREeHN cy anconyTHU U pernaTtuBHM OpojeBun, mepe
LeHTpanHe TeHAeHuuje (apuTMeTnyka cpeguHa) n mepe
aucnepauje (ctaHgapgHa gesujaunja — SD). 3a ncnmutuea-
e pasnuka KOHTMHYMpPaHUX U KaTeropujcknx Bapwvjadnu
KopuwwheH je HenapameTpujckn Xu-kBagpart Tect n Mann-
Whitney U TecT 3a 3aBUCHe y30pKe.

PesyntaTtu

WcTtpaxusatrbe je obyxsatuno 110 naumjeHata obonenmx
on, XOBI1, og kojux je 30 (27,3%) nmano nHeyMOHWjy, [OK
ux je 80 (72,7%) 6uno 6e3 nHeymoHwuje. Og ykynHor 6poja
nauujeHara, wux 65 (59,1%) je 6uno mywkor nona. lMpo-
CeyHa cTapocT naumjeHarta ca XOBI 6una je 69,6+9,4 ro-
OuHa.

MauujeHTtn ca XOBIT n nHeymoHujom cy 6unm npoceyHe
ctapoctu 69,3+11,3 rogmHa, ook cy naumjeHtn ca XOBI

data, chest radiograph data, electrocardiogram, laboratory
parameters (number of leukocytes, fibrinogen, CRP), data
on received therapy, as well as sputum microbiological
analysis data. The results of spirometry tests (FEV1, FVC,
FVC/FEV1) conducted in the stable phase of the disease
and arterial blood gas tests were used to assess the se-
verity of COPD.

The following sociodemographic data were analyzed:
sex, age, education level (primary/secondary/high), life-
style habits such as smoking status (smoker/ex-smoker/
non-smoker), alcohol consumption (yes/no), obesity (yes/
no), presence of comorbidities, length of hospital stay in
days.

The therapy applied in this study was divided into four
categories: antibiotic therapy, use of bronchodilators, ox-
ygen therapy, and physical therapy. The results of sputum
microbiological analysis were divided into four categories
of findings, depending on the type of pathogens present
(negative/Gram-positive  bacteria/Gram-negative bacte-
ria/fungi). The auscultation findings were divided into five
categories (negative/crackles/high-pitched wheezes/low-
pitched wheezes/polyphonic sounds). Finally, data on the
treatment outcomes i.e., the occurrence of complications
(no/effusion/abscess) or death (yes/no) were also collect-
ed.

Statistical data analysis

Data were analyzed using the SPSS Windows user pack-
age, version 19. The level of statistical significance was
set at p<0.05. The descriptive methods included abso-
lute and relative numbers, measures of central tendency
(arithmetic mean) and measures of dispersion (standard
deviation - SD). The non-parametric Chi-square test was
used to examine the differences between continuous and
categorical variables, as well as the Mann-Whitney U test
for dependent samples.

Results

The study included 110 patients with COPD, of which 30
(27.3%) had pneumonia, while 80 (72.7%) of them were
without pneumonia. Of the total number of patients, 65
(59.1%) were male. The average age of COPD patients
was 69.619.4 years.

The average age of patients with COPD and pneumonia
was 69.3+11.3 years, while the average age of COPD pa-
tients without pneumonia was 69.7+8.8 years, with no sig-
nificant difference in age found between these two groups
of patients (Table 1). The largest number of patients (82.7%)
had completed secondary education. One half of patients
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06e3 nHeymoHuje Gunn npoceyHe ctapoctu 69,7+8,8 ro-
avHa, 6e3 3HadvajHe pasnuvke y y3pacTy usmely ose aBe
rpyne nauuwjeHata (tabena 1). Hajgehn 6poj nauujeHata
(82,7%) nmao je 3aBpLueHy cpedmwy wkony. lNMonosmHa na-
umjenata ca XOBI1 (50%) cy 6unu nywaun, 18,2% 6usLum
nywayu, ok cy 31,8% naumjeHata YnHUIM Henywauu. bes
CTaTUCTUYKE 3HAYajHOCTK, Y rpynu naumjeHarta ca XObI1 n
MHEeYMOHWjOM MPOLIEHTYarsHo je Bue 6uno nywaya y oa-
Hocy Ha rpyny nauujeHarta 6e3 nHeymoHwuje. Ankoxon je pe-
OOBHO KOH3yMupao camo jeaaH (0,9%) nauujeHt ca XOBI
Koju je umao n nHeymoHwujy. Of ykynHor 6poja nauujeHara
rojasHocT je peructpoBaHa kog 19 (17,3%). Ctatuctmykm
3Ha4ajHo, ncnutaHmum ca XOBI1 6e3 nHeymoHuje cy y Be-
hem npoueHTy 6unu y Bean unm 6paky y nopehemny ca uc-
nutaHuumma ca XOBIT n nHeyMoHnjoM.

Og ykynHor 6poja naunjeHata ca XOBI1, wux 24 (21,8%)
je umano gujabetetc menutyc Tmn 2, 78 (70,9%) je umano
xunepTteHsujy, 4 (3,6%) je umano nHdapkT Mmokapaa, Aok
je 19 (17,3%) vmano meHTanHe npobneme. N3amehy ase
rpyne nauumjeHata (Crny4ajeBa M KOHTpOra) HUCY YOoueHe
CTaTUCTUYKN 3HAYajHE pasnuKke y y4ectanocTn Komopbu-
avterta (Tabena 1).

with COPD (50%) were smokers, 18.2% were ex-smokers,
while 31.8% of patients were non-smokers. The percent-
age of smokers was higher in the group of patients with
COPD and pneumonia compared to the group of patients
without pneumonia, with no statistical significance. Alcohol
was regularly consumed by only one(0.9%) patient with
COPD who also had pneumonia. Out of the total number
of subjects, obesity was registered in 19 (17.3%) patients.
A higher percentage of COPD patients without pneumonia
were in a relationship or married in comparison to subjects
with COPD and pneumonia, which is statistically signifi-
cant.

The total number of COPD patients included 24 (21.8%)
subjects who had type 2 diabetes mellitus, 78 (70.9%) who
had hypertension, 4 (3.6%) who had myocardial infarction,
while 19 (17 .3%) of them had mental health problems. No
statistically significant differences in the incidence of co-
morbidities were found between the two groups of patients
(cases and controls) (Table 1).
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Tab6ena 1. Pasnuka y coumopemorpadckum kapaktepu- Table 1. Differences in the sociodemographic characteris-
ctukama naumjeHata ca XOBI1 y ogHocy Ha npucyctBo tics of COPD patients in relation to the presence of pneu-

NHEYyMOHuMje monia
XOBIl ca XOBI 6e3
Bapujabne nHeyMoHujom (%) nHeymoHuje (%) YkynHo (%) p BpegHocT
Variables COPD with pneu- COPD without Total (%) p value
monia (%) pneumonia(%,)
Mon Mywkapuu / Males 16 (53,3) 49 (61,3) 65 (59,1) 15
Gender Xene | Females 14 (46,7 31(38,8) 45 (40,9) '
CrtapocTt (roguHe) Cpeara BpegHocTESD 69.3+11.3 69.748 8 69.6+9 4 0.862
Age (years) Mean+SD T T B ’
Craryc Bese Cnob6ogaaH / Single 14 (46,7) 11 (13,8) 16 (22,7) i
Relationship status Y Be3u / In a relationship 16 (53,3) 69 (86,3) 14 (77,3) '
OcHoBHo / Primary 4 (13,3) 10 (12,5) 14 (12,7)
O6pasoBame
Education level Cpepnme | Secondary 24 (80,0) 67 (83,8) 91 (82,7) 0,796
Bucoko / High 2(6,7) 3(3,8) 5 (4,5)
Henywau / Non-smoker 12 (40,0) 23 (28,8) 35 (31,8)
Mywere
Smoking BuBwwn nyway / Ex smoker 2(6,7) 18 (22,5) 20 (18,2) 0,138
Myway / Smoker 16 (53,3) 39 (48,8) 55 (50,0)
AnKoxon He / No 29 (96,7) 80 (100,0) 109 (99,1) 0.273
Alcohol Oa/ Yes 1(3,3) 0(0,0) 1(0,9) '
lojasHocT He / No 26 (86,7) 65 (81,2) 91 (82,7) 0503
Obesity Dal Yes 4(13,3) 15 (18,8) 19 (17,3) '
Ovja6erec menutyc Tun 2 Hema / None 24 (80,0) 62 (77,5) 86 (78,2) 0777
Type 2 diabetes mellitus WUma/ Yes 6 (20,0) 18 (22,5 24 (21,8) '
ApTepujcka xuneprenauja Hema/ None 12 (40,0) 20 (25,0) 32(29,1) o
Arterial hypertension WUma/ Yes 18 (60,0) 60 (75,0) 78 (70,9) '
WHdapkT Muokapaa Hema / None 30 (100,0) 76 (95,0) 106 (96,4) 0.573
Myocardial infarction Uma | Yes 0(0,0) 4 (5,0) 4 (3,6) ’
MeHTanHu npo6nemu Hema / None 26 (88,7) 65 (81,2) 91(82,7) olaed
Mental health problems WUma/ Yes 4(13,3) 15 (8,8) 19 (17,3) '

SD — cTaHgapaHa gesuvjaumja

leHepanHo, og ykynHor 6poja naunjeHata ca XOBIT HajBe-
hn 6poj, kux 49 (44,5%) je neyeH komBGHOBaHOM Tepanu-
jom, 20 (18,2) je neveHo uedanocnopuHuma, 16 (14,5%) je
neyeHo xmHonoHuma, 11 (10,0%) makponuguma, 8 (7,6%)
cyndoHamuanma n Tpumetonpumom. MNaumjeHtn ca XOBI
KOjU Cy MManu nMHeyMoHujy cy 3HavajHo vewhe (p=0,006)
nevyeHn KOMOMHOBaHOM TepanujoMm aHTMOMOTMKa Koja je
yrnaBHOM nogpasymeBana KomOuHauunjy uedanocnopu-
Ha n dnyopoxuHonoHa (cny4vajeBu 60,0% vs. koHTpone
38,8%) n makponuamma (cniyyajeBn 13,3% vs. KOHTpone
8,8%) y ogHocy Ha nauujeHTe 6e3 nHeymoHuje (Tabena
2). Ckopo cBu naumjeHatn ca XOBI1, TauHuje wux 100
(90,9%) je neyeHo koMBMHOBAHOM GpOHXOAMMATAaTOPHOM
TepanujoM. Lesgecet wect (60,0%) naunjeHata je 6uno
Ha KMCeOHWYKOj Tepanuju, ok cy camo aga (1,8%) naum-
jeHTa buna Ha dusmKkanHoj Tepanuju 1 To nauujeHTn 6es
nHeymoHuje. Namehy rpyne cnyyajesa (XOBI ca nHeymo-
HujoM) n koHTpona (XOBIT 6e3 NHeyMOHMje) HUCY YoueHe
CTaTUCTMYKN 3HAYajHe pasnuke y yyecTanoctu npuMeHe
dumsukanHe Tepanuje, Tepanuje OpoHxogunaratopuma
UK KNCEeOHMKOM (Tabena 2).

SD - standard deviation

In general, of the total number of COPD patients, the
largest number i.e., 49 (44.5%) of them were treated with
combination therapy, and 20 (18.2) patients were treated
with cephalosporins, 16 (14.5%) were treated with quino-
lones, 11 (10.0 %) with macrolides, while 8 (7.6%) patients
were treated with sulfonamides and trimethoprim. COPD
patients who had pneumonia were significantly more of-
ten (p=0.006) treated with antibiotic combination therapy,
which mostly included a combination of cephalosporins
and fluoroquinolones (cases 60.0% vs. controls 38.8%)
and with macrolides (cases 13.3% vs. controls 8.8%) com-
pared to patients without pneumonia (Table 2). Almost all
patients with COPD, i.e. 100 of them (90.9%), were treated
with combination bronchodilator therapy. Sixty-six (60.0%)
patients received oxygen therapy, while only two (1.8%)
patients received physical therapy and those were patients
without pneumonia. No statistically significant differences
in the application frequency of physical therapy, bronchodi-
lator or oxygen therapy were observed between the groups
of cases (COPD with pneumonia) and controls (COPD
without pneumonia) (Table 2).
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Table 2. Differences in the clinical characteristics of COPD
patients in relation to the presence of pneumonia

XOBI1 ca XOBI 6e3
Bapwujabne nHeymoHujom (%)  nHeymoHumje (%) YkynHo (%) p BpeaHocT
Variables COPD with pneu- COPD without Total (%) p value
monia (%) pneumonia(%)
He / No 0(0,0) 1(1,3) 1(0,9) 0,006
Mennuunuum / Penicillins 0(0,0) 2(2,5) 2(1,8)
Liedhanocnopunu / Cephalosporins 4 (13,3) 16 (20,0) 20 (18,2)
DriyopOXMHONOHMU
Fluoroquinolones 4(13.3) 12(15,0) 16 (14.5)
AHTUOMOTULMN .
Antibiotics Makponugu | Macrolides 4 (13,3) 7 (8,8) 11 (10,0)
CnydoHamnan u TpumetTonpum
Sulfonamides and trimethoprim 0(0,0) 8(10,0) 8(7.3)
TetpauumknuH / Tetracycline 0(0,0) 1(1,3) 1(0,9)
MeHemu / Penems 0(0,0) 2(2,5) 2(1,8)
Kom6uHoBauu /| Combinations 18 (60,0) 31 (38,8) 49 (44,5)
He / No 1(3,3) 0(0,0) 1(1,2) 0,179
TeodmnuHcku | Theophylline 2 (6,7) 1(1,3) 3(2,7)
BpoHxopgunartaTopum B-2 aronucTtu / B-2 agonists 0(0,0) 3(3,8) 3(2,7)
Bronchodilators
Koputkocteponamn
Corticosteroids (1) AE5) (&)
Kom6uHoBaHnu / Combinations 26 (86,7) 74 (92,5) 100 (90,9)
Tepanuja KUCEOHMKOM He / No 14 (46,7) 30 (37,5) 44 (40,4) 0,382
Oxygen therapy Dal Yes 16 (53,3) 50 (62,5) 66 (60,0)
®usnkanHa Tepanuja He / No 30 (100,0) 78 (97,5) 108(98,2) 0,382
Al i) Dal Yes 0(0,0) 2(2.5) 2(1,8)
HeraTtuBHa / Negative 18 (60,0) 41 (51,2) 59 (53,6) 0,697
KynTtypa cnytyma r+/ G+ 4(13,3) 8(10,0) 12 (10,9)
Sputum culture test r-1G- 4(13,3) 16 (20,0) 20 (18,2)
FrmeuBuyHa / Fungal 4 (13,3) 15 (18,8) 19 (17,3)
HeratuBaH / Negative 4 (13,3) 7(8,8) 11 (10,0) 0,002
MNykotn / Crackles 4(13,3) 45 (56,2) 49 (44,5)
Ayckyntaumja nnyha .
Lung auscultation findings HuckotoHcku / Low-pitched 12 (40,0) 16 (20,0) 28 (25,5)
BucokotoHcku / High-pitched 4(13,3) 7(8,8) 11 (10,0)
Monudponn / Polyphonic 6 (20,0) 5(6,2) 11 (10,0)
XOBIl ca XOBI1 6e3
Bapwujabne nHeymoHujom (%) nHeymoHumje (%) p BpegHOCT
Variables COPD with pneu- COPD without p value
monia (%) pneumonia(%)
KonuunHa kuceonuka (1) / Amount of oxygen (L) 1,00+£1,05 2,13+0,22 0,001
OyxuHa xocnutanusauuje (aaHwm) / Length of hospital stay (days) 16,68+10,61 12,10+7,26 0,031
Bpoj xocnutanusauwmja y Toky roguHe / Number of hospitalizations during a year 1,46+0,73 1,38+0,58 0,557

SV - cpeana BpegHocT, SD — ctaHaapAHa Aesuvjaumja

Kog Buwe og nonosuHe naumjeHata (59 nnm 53,6%) kyn-
Type cnyTtyma cy 6une HeratnBHe. Mehy naumwjeHTuma ca
XOBIT kog kojux cy kynType bune no3nTuneHe, Kog Hux 12
(10,9%) je 6buna n3onosaxa '+ 6akTepuja, kog 20 (18,2%)
nauujeHata cy m3onosaHe - 6akTepuje, LOK Cy rmbUBULIE
nzonosaHe kog 19 (17,3%) nauunjeHata (Tabena 2). W3-
mehy naumjeHata ca XOBI1 koju cy uManu nHeymMoHujy u

SV — mean, SD - standard deviation

The results of sputum culture tests were negative in more
than half of the patients (59 or 53.6%). Among COPD pa-
tients with positive sputum culture results, G+ bacteria
were isolated in 12 (10.9%) patients, G- bacteria were de-
tected in 20 (18.2%) patients, and fungi were found in 19
(17.3%) patients (Table 2). No statistically significant differ-
ence was found in the number of positive sputum cultures
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OHUX B€e3 MHeyMOHMje HUje youeHa CTaTUCTUYKM 3Ha4vajHa
pasnuka y 6pojy no3aMTMBHUX KynTypa crnyTyma 1 n3onosa-
HUM MUKpPOOpPraH1n3Mmma.

Kao Hajuewhu y3poyHuumM neHymoHuja kog obonenux ca
XOBI1 cy nsonosanu Moraxella catarrhalis, Streptococcus
pneumoniae u Pseudomonas aeruginosa.

MauujeHTn ca XOIB 1 nHeymoHujoM (cny4vajesu) cy npu-
Manu CTaTUCTUYKM 3HaYajHO Makby KOMMYUHY KUCEOHMKa
(1,00+1,05 I1) y ogHocy Ha nauujeHTe 6e3 MHeyMOHwuje
(koHTpOne) (2,13+0,22 J1) (p=0,001). Takohe, naumjeHTn
ca XOBI1 n nHeyMOHWjoM cy 6unun 3HadajHo ayxxe Xocnu-
TanusoBaHu (16,68+10,61 gaHa) y ogHOCYy Ha nmauujeHTe
6e3 nHeymoHuje (12,10+7,26 paHa) (p=0,031) (Tabena 2).

Cratnctndkm 3HadvajHo (p=0,002), Hajuewhun ayckyntaTop-
HW Hanas koA nauujeHata ca XOBI n nHeymoHujom 6unm
cy HuckoToHckm (40,0%) n nonudgormu (20,0%) 3BmxayLM,
[OOK cy koA nauunjeHata 6e3 nHeymMoHuje Hajuyelwhe ayckyn-
TaTtopHo 3abenexeHn nykotu (56,2%) n HUCKOTOHCKM 3BU-
xayum (20,0%) (tabena 2).

Mamehy rpyna cny4ajeBa u KOHTpora nogerbeHux y og-
HOCY Ha NpUCYCTBO MHEYMOHUWje HUje yoyeHa CTaTUCTUY-
KM 3HayajHa pasnuka y npoceyHuM BpegHocTMma Sa02,
FEV1, FVC u FVC/FEV1 Ha npujemy. Ha oTtnycTty, ctatu-
CTMYKKN 3Ha4vajHo naumjeHTn ca XOBIT n nHeymoHunjoM cy
umanu sehe BpegHoctn Sa02 y ogHocy Ha nauuvjeHTe 6e3
nNHeyMOHwMje, AOK CrnYHa 3HavajHa pasnuka 3a FEV1, FVC
n FVC/FEV1 Huje yodeHa n3melhy ABe nocmarpaHe rpyne
nauuvjeHarta (tabena 3).

Tab6ena 3. Pasnuke y npoceyHnm BpegHocTuma Sa02 un
CMMPOMETPUJCKNX MapameTapa Ha npujemy u oTnycTy UcC-
nutaHuka ca XOBI1 y ogHocy Ha NpucycTBO MHEYMOHWje

and isolated microorganisms between COPD patients who
had pneumonia and those without pneumonia.

Moraxella catarrhalis, Streptococcus pneumoniae and
Pseudomonas aeruginosa were isolated as the most com-
mon causes of pneumonia in patients with COPD.

Patients with COPD and pneumonia (cases) received sta-
tistically significantly lower amounts of oxygen (1.00+£1.05
L) compared to patients without pneumonia (controls)
(2.13+0.22 L) (p=0.001). Also, the length of hospital stay
in patients with COPD and pneumonia was significantly
longer (16.68+10.61 days) compared to patients without
pneumonia (12.10+7.26 days) (p=0.031) (Table 2).

Statistically significantly (p=0.002), the most common aus-
cultation findings in patients with COPD and pneumonia
included low-pitched (40.0%) and polyphonic (20.0%)
wheezes, while crackles (56.2 %) and low-pitched wheez-
es (20.0%) were recorded as the most common ausculta-
tion findings in patients without pneumonia (Table 2).

No statistically significant difference was observed in the
mean values of Sa0O2, FEV1, FVC and FVC/FEV1 at ad-
mission between the case and control groups divided in
respect to the presence of pneumonia. At discharge, pa-
tients with COPD and pneumonia had statistically signifi-
cantly higher SaO2 values compared to patients without
pneumonia, while no similar significant difference in FEV1,
FVC and FVC/FEV1 was found between the two studied
groups of patients (Table 3).

Table 3. Differences in the mean values of SaO2 and spi-
rometry parameters at admission and at discharge of sub-
jects with COPD in relation to the presence of pneumonia

Bapwujabne XOBI1 ca nHeyMoHujom SV+SD XOBI1 6e3 nHeymMoHuje SVSD p BpegHoCT*
Variables COPD with pneumonia SV+SD COPD without pneumonia SV+SD p value*
Sa02 89,06+17,30 90,41+6,81 0,314
Ha npujemy FEV1 59,33+22,46 59,88+19,94 0,848
At admission FVC 78,56+19,61 75,40£21,75 0,471
FVC/FEV1 62,19+17,42 62,08+15,51 0,848
Sa02 96,37+1,92 94,62+4,84 0,030
Ha otnycty FEV1 65,04+27,68 57,18+21,73 0,747
At discharge FvC 91,14+16,22 84,25+16,82 0,334
FVC/FEV1 56,90+15,48 57,17+9,69 0,894

*Mann-Whitney U TecT
SV - cpegna BpegHocT, SD — ctaHgapaHa aesuvjaumja

lMaumjeHT ca NHeYyMOHWjOM Cy Ha Npujemy umanu craTu-
CTuYkM 3HayajHo (p=0,020) mare npoceyHe BpPEedHOCTM
neykouuta (11,05+£5,56 vs. 15,82+7,88) n HeyTpoduna
(76,19+£16,12 vs. 82,67+13,07) y KpBM Y OOHOCY Ha nauu-

*Mann-Whitney U test
SV — mean, SD — standard deviation

At admission, patients with pneumonia had statistically
significantly (p=0.020) lower mean values of leukocytes
(11.05+5.56 vs. 15.82+7.88) and neutrophils (76.19+£16.12
vs. 82, 67+13.07) in blood compared to patients without
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jeHTe 6e3 nHeymMoHuje (Tabena 4). Ha otnycTy cy naumjex-
Tn ca XOBI1 1 NHeyMOHWjoM umanu CTaTUCTUYKM 3HavajHO
Mane BpeaHocTu xematokputa (0,39+0,06 vs. 0,41+0,05)
y OOHOCY Ha nauujeHTe 6e3 nHeymoHuje. 3HavajHe pasnu-
Ke y MpOCEYHMM BpeaHOCTMMA OCTanvx napameTrapa u3
KPBHE Crvke HUCy yodeHe (Tabena 4).

Tabena 4. Pasnvke y npocevyHuM BpegHocTuMa nabopa-
TOPUjCKMX NapameTapa Ha npujemy 1 oTrnycTy UCAUTaHUKa
ca XOBI1 y ogHocy Ha NpUcycTBO NMHEYMOHWMje

Bapwujabne

Variables

XOBI1 ca nHeyMoHujom SV+SD
COPD with pneumonia SV+SD

pneumonia (Table 4). At discharge, patients with COPD
and pneumonia had statistically significantly lower hemato-
crit values (0.391£0.06 vs. 0.41+0.05) compared to patients
without pneumonia. No significant differences were deter-
mined in the mean values of other blood count parameters
(Table 4).

Table 4. Differences in the mean values of laboratory pa-
rameters at admission and at discharge of subjects with
COPD in relation to the presence of pneumonia

XOBI1 6e3 nHeymoHuje SVSD
COPD without pneumonia SV+SD

p BpegHocT*
p value*

TNeykouutn | Leukocytes 11,05+5,56 15,82+7,88 12,924+9,13 0,002
NumdbouuTtn / Lymphocytes 15,35+9,13 82,67+13,07 0,139
HeyTtpodomnu | Neutrophils 76,19+16,12 4,54+0,71 0,022
:?a':m'j:;o}:q EputpouuTn | Erythrocytes 4,52+0,54 136,90+23,13 0,739
Xemorno6uH / Hemoglobin 139,90+17,10, 0,41+0,06 0,491
XematokpuTt | Hematocrit 0,41+0,05 273,85+112,23 0,880
TpomGouuTtu / Thrombocytes 286,56+93,15 84,25+16,82 0,379
TNeykouutn | Leukocytes 10,22+4,64 10,11+3,97 19,03+9,62 0,996
NumdouuTu | Lymphocytes 22,32+10,68 19,03+9,62 0,179
HeyTtpodomnu /| Neutrophils 70,04+11,02 72,26+16,11 0,398
:\'f d‘/’;;‘gacr;‘g EputpouuTn | Erythrocytes 4,84+2,24 4,7042,02 0,764
Xemorno6uH / Hemoglobin 134,12+20,97 138,81+17,61 0,514
Xematokput | Hematocrit 0,39+0,06 0,41+0,05 0,050
Tpom6ouutn /| Thrombocytes 275,83+105,88 273,17+106,29 0,894
CRP 51,12+82,29 76,51+58,38 0,001
SE (1 car) / SE (1 hour) 37,46+35,34 48,23+32,91 0,051
SE (2 car) / SE (2 hours) 62,33+40,26 75,02+33,34 0,148
:?a':;fmj;% ALT 31,72448,02 28,6121,62 0,440
AST 46,52+107,22 31,83+29,02 0,946
®dubpuHoreH / Fibrinogen 14,49+7,94 17,24+6,64 0,036
LDH 426,80+185,64 469,14+162,09 0,570
CRP 9,05+11,50 17,39+32,12 0,140
SE (1 car) / SE (1 hour) 31,11+28,03 30,77+25,84 0,960
SE (2 car) / SE (2 hours) 48,59+34,50 65,72+29,09 0,049
:f'd‘,’;:g:r;‘; ALT 34,5018 42 27,00+14,33 0,356
AST 41,33+£32,06 27,10+6,90 0,587
®dubpuHoreH / Fibrinogen 12,29+6,33 13,10+4,69 0,661
LDH / / /
Xonectepon / Cholesterol 5,17+1,24 5,08+1,20 0,767
Tpurnuuepunam / Triglycerides 1,33+0,78 1,28+0,64 0,991
An6ymunu | Albumins 41,12+5,62 39,4046,44 0,215
Mpotewnnu / Proteins 71,58+8,08 71,4318,89 0,800
zfa’&’:‘ijses';“o{? Ypea | Urea 10,05+5,58 9,30+8,67 0,449
KpeatunuH / Creatinine 107,90460,65 97,95+28,57 0,887
AnkanHa pe3sepBa / Alkaline reserve 19,9548,00 22,85+3,02 0,015
Kanujym / Potassium 4,51+0,74 4,81+0,82 0,171
HaTpumjym / Sodium 143,64+4,60 143,48+5,15 0,807
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Bapumjabne XOBI ca nHeymoHujom SV+SD XOBI 6e3 nHeymoHuje SV+SD p BpegHocT*
Variables COPD with pneumonia SV+SD COPD without pneumonia SV+SD p value*
Xonectepon / Cholesterol 5,35+2,62 4,60+3,12 0,853
Tpurnuuepwnam |/ Triglycerides 1,82+1,23 1,52+0,98 0,874
An6ymunu | Albumins 31,35+0,49 35,79+7,92 0,025
MpotewnHu / Proteins 64,53+17,72 68,75+9,23 0,581
:\'ta d‘g;f;f;’; Ypea | Urea 10,50+3,74 9,7846,50 0,256
KpeaTtuHuH / Creatinine 108,64+46,09 113,921+42,09 0,407
AnkanHa pesepsa / Alkaline reserve 21,80+1,48 25,50+2,02 0,004
Kanujym | Potassium 4,42+0,83 4,55+0,57 0,536
Hatpumjym / Sodium 141,25+5,36 142,1615,32 0,399

*Mann-Whitney U Tect

SV — cpegwa BpeaHocTt, SD — craHgapaHa gesujaumja, CRP —
C-peaktuBHu npotenH, SE — cegnmeHTtaunja eputpounta, ALT
— anaHvH-amnHoTpaHcdepasa, AST — acnapTaT-aMMHOTpaHcde-
pasa, LDH — naktat gexugporeHasa

HesaBucHo of npucycTBa NHEYMOHMje KoA nauuvjeHata ca
XOBIN BpegHocTn CRP-a, cegumeHTauuje eputpouuTa m
GpubpuHoreHa cy bune Behe Ha npujemy Hero Ha OTnycTy
13 BonHuLe, OOK Cy pa3nuke y octanum Grnoxemmjckum na-
pameTpuma kao wTto cy ALT, AST n LDH 6une muHumante
Kaga ce ynopege nogauu ca npujema u otnycrta us 6on-
HUue.

MauunjeHTn ca XOBIT n nHeyMOHMjOM Cy Ha npujeMy uma-
nM CTaTUCTUYKM 3HaYajHO Mare MpoCceYHe BPegHOCTU
CRP-a (51,12+82,29 vs. 76,51+58,38, p=0,001), SE (1
cat) (37,46+35,34 vs. 48,23+32,91, p=0,051) n ubpu-
HoreHa (14,49+7,94 vs. 17,24+6,64, p=0,036) y ogHocy
Ha nauujeHTe 6e3 nHeymMoHwuje (Tabena 4). Ha otnycty cy
naumjeHtn ca XOBI1 n NHeyMOHWjOM MManu CTaTUCTUYKK
3HavyajHO Make BpegHoctu SE (2 car) (48,59+34,50 vs.
65,72+29,09, p=0,049) y ogHocy Ha nauumjeHTe 6e3 nHe-
ymoHuje. 3HavajHe pasfnuke y MpOCeYHUM BpegHoCTMMa
oCcTanux napameTapa u3 KpBHe Cnnke HUCy yodeHe (Tabe-
na4).

Kaga cy y nuTawy BpegHOCTM NMUNMAa, NPOTEUHA U enek-
TponuTa y KpBM MEPEHUX Ha MpujeMy W OTMYCTy Kop na-
umjeHata ca XOBI, Huje yoyeHa CTaTUCTUYKM 3Ha4vajHa
pasnuka y HUXOBMM MPOCEYHMM BPEOHOCTMMAa Yy KpBU
n3meny rpyna nauujeHata ca n 6e3 nHeymoHuja (Tabena
4). Mehytum, Ha npujemy cy naumjeHtn ca XOBI n nHe-
YMOHMWjOM CTaTUCTUYKN 3HAYajHO MMarnmn HKe BPEeOHOCTM
ankanHe pesepse (19,95+8,00 vs. 22,85+3,02, p=0,015)
Yy OQ4HOCY Ha NauujeHTe 6e3 nHeymoHwuje. Ha otnycTty cy
Takofe yoyeHe CTaTUCTUYKM 3HaYajHO HMKE BPEOHOCTM
ankanHux pesepsu (21,80+1,48 vs. 25,50+£2,02, p=0,004)
n anbymuHa (31,35+0,49 vs. 35,79+7,92, p=0,025) kopg
nauvjeHata ca MHEeyMOHMWjOM Yy OOHOCY Ha MauujeHTe ca
XOBI1 anu 6e3 nHeymoHuje (Tabena 4).

*Mann-Whitney U test

SV — mean, SD — standard deviation, CRP — C-reactive protein,
SE — erythrocyte sedimentation rate, ALT — alanine aminotrans-
ferase, AST — aspartate aminotransferase, LDH — lactate dehy-
drogenase

Irrespective of the presence of pneumonia in COPD pa-
tients, the values of CRP, erythrocyte sedimentation rate
and fibrinogen concentration were higher at admission to
than at discharge from hospital, while the differences in
other biochemical parameters such as ALT, AST and LDH
were minimum when comparing the data at admission to
hospital and those at discharge.

Patients with COPD and pneumonia had statistically sig-
nificantly lower mean values of CRP (51.12+82.29 vs.
76.51+£58.38, p=0.001), SE (1 hour) (37.46+ 35.34 vs.
48.23+32.91, p=0.051) and fibrinogen (14.49+7.94 vs.
17.241+6.64, p=0.036) at admission compared to patients
without pneumonia (Table 4). At discharge, patients with
COPD and pneumonia had statistically significantly low-
er SE values (2 hours) (48.59+34.50 vs. 65.72+29.09,
p=0.049) compared to patients without pneumonia. No
significant differences were observed in the mean values
of other blood count parameters (Table 4).

When it comes to the values of lipids, proteins and elec-
trolytes in blood measured in patients with COPD at ad-
mission and at discharge, no statistically significant differ-
ence was found in their mean blood values between the
groups of patients with and without pneumonia (Table 4).
However, at admission, patients with COPD and pneumo-
nia had statistically significantly lower values of alkaline
reserve (19.95+8.00 vs. 22.85+3.02, p=0.015) compared
to patients without pneumonia. At discharge, statistically
significantly lower values of alkaline reserve (21.80+1.48
vs. 25.50+2.02, p=0.004) and albumins (31.35+0.49 vs.
35.79+7 .92, p=0.025) were also determined in patients
with pneumonia compared to COPD patients without pneu-
monia (Table 4).

No complications were registered in COPD patients with-
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Kopg naumjeHata ca XOBI1 6e3 nHeyMoHuWje HUCY perncTpo-
BaHe KoMmmnvkauwuje, JOK cy koA nauumjeHata ca XOBIT n
NHEYMOHMjOM CTaTUCTMYKM 3Ha4vajHo vewhe (p=0,001) pe-
rMCTpoBaHe KoMMnukauuvje y sugy mnanmea (8 unu 26,7%)
n ancuec (1 unn 0,9%). Mamehy rpyna naumjeHata noge-
JTbEHUX Y OOQHOCY Ha NPUCYCTBO NMHEYMOHMje Ha Crny4ajeBe
N KOHTPOME HWje youeHa CTaTUCTMYKU 3HaYajHa pasnuka y
OOHOCY Ha y4YecTarnocT CMpTHOr ucxoga (tabena 5).

Tabena 5. Pasnuvka y y4ectanoctu kKOMnnukaumja n cMpT-
Hor ncxopga kof nauujeHata ca XOBI y ogHocy Ha npucy-
CTBO MHEYMOHWje

out pneumonia, while complications in the form of effusions
(8 or 26.7%) and abscesses (1 or 0.9%) were registered
statistically significantly more often (p=0.001) in patients
with COPD and pneumonia. No statistically significant dif-
ference was found in relation to the incidence of deaths
between the groups of patients divided into cases and con-
trols in respect to the presence of pneumonia (Table 5).

Table 5. Differences in the incidence of complications and
deaths in COPD patients in relation to the presence of
pneumonia

XOBI1 6e3 nHeymoHuje (%)

YkynHo (%) p BpeaHocT*

Bapwujabne pyne XOBI1 ca nHeyMoHujom (%)
Variables Groups COPD with pneumonia (%)
He / No 21 (70,0)
Komnnukaumje Wanme | Effusion 8 (26.7)
Complications
Anuec / Abscess 1(3,3)
CMpTHU ncxon He / No 29 (96,7)
Death Oa/ Yes 1(3,3)
* X% TecT
Hduckycuja

HacTtaHak nHeymoHuje koa naumjeHata ca XOBIT nose-
haBa CMPTHOCT OBWX MauujeHata W HapyllaBa KBanutet
*mBoTa. Kako je oBo 036urbHO cTake, OHO 3axTeBa 6p3y
W paHy OuWjarHoCTUKY Yy uurby gobujawa npaBoBpeEMEHOr
n ogroeapajyher TpetmaHa. To Huje Galwl yBeK NpakTU4HO
N3BOASBUBO, MNa je YeCTo AnjarHosa NHeyMOoHMja Kog, naum-
jenata ca XOBI1 Bprno oTexaHa 1 oanoxeHa jep CUMATOMU
yKaayjy Ha Benuvkun 6poj gpyrux ctama [2]. Ocum Tora wto
[0BOAM A0 NpepaHe CMpTK, NnojaBa MHeyMOHWja Ko nauu-
jeHata ca XOBI npoayxaBa xocnutanusauujy n noeehasa
TPOLLKOBE flevera LWTO NpeacTaBrba CBOjeBPCTaH TepeT
3a 3gpaBcTBeHe cucteme [14].

Y Hawoj cTyamju nonosuHa nauujeHata ca XOBI1 je npu-
jaBuna ga cy nywaym, WTo ce noknana ca nogauuma y
Apyrum ctyavjama rge ce kog oko 50% nywada gujarHo-
ctukyje XOBI [15]. Kako je nmywewe jegaH of rnaBHUX
dakTopa pusmka 3a passoj XOBI1, oBaksu pesyntatu HUCY
n3HeHanyjyhu.

Oko 30% xocnutanu3osaHux nauujeHata ca XOBI y Ha-
LIOj CTyAujM uMarno je auvjarHosy nHeymoHwuje. Y cTyauju
NuebepmaHa v capagHuka 19% ncnutaHvka Koju cy nva-
nm XOBIT umanun cy n nHeyMmoHwujy, ook je kog 10% Ho-
BUX CriyvajeBa MHEYMOHWje HakHafHO AujarHOCTMKOBaHa
XOBIT [16]. NHumMaeHumja NHeyMOHuWje y OnwiToj nonyna-
unju WnaHuje ce kpehe op 1,98 go 23,74 Ha 1000 oco-
ba/rognHa, OAHOCHO MpoCeYHa MHUMAEHUMja U3HOCK OKO
4,63% [17]. Cakako ga je XOBI1 jegaH oa npeancnoHu-

COPD without pneumonia(%) Total (%) p value*
80 (100,0) 101 (91,8)
0 (0,0) 8 (7,3) 0,001
0 (0,0) 1(0,9)
70 (87,5) 99 (90,0)
0,283
10 (12,5) 11(10,0)
* %2 test
Discussion

The development of pneumonia in COPD patients increas-
es the mortality of these patients and impairs their quality
of life. As this is a serious condition, it requires quick and
early diagnosis in order to receive timely and adequate
treatment. This is not always practically applicable, so the
diagnosis of pneumonia in patients with COPD is often
very difficult and delayed because the symptoms indicate a
great number of other conditions [2]. In addition to leading
to premature deaths, the occurrence and development of
pneumonia in COPD patients prolongs hospitalization and
increases the cost of treatment, which represents a kind of
burden on healthcare systems [14].

In this study, half of COPD patients reported being smok-
ers, which is consistent with data obtained in other studies
where about 50% of smokers have been diagnosed with
COPD [15]. As smoking is one of the main risk factors for
the development of COPD, these results are not surprising.

In our study, about 30% of hospitalized COPD patients
had a diagnosis of pneumonia. In a study by Lieberman et
al., 19% of subjects who had COPD also had pneumonia,
while 10% of new cases of pneumonia were subsequently
diagnosed with COPD [16]. The incidence of pneumonia in
the general population of Spain ranges from 1.98 to 23.74
per 1000 persons/year, that is, the average incidence is
about 4.63% [17]. Certainly, COPD is one of the predispos-
ing factors for the development of pneumonia [17], so the
incidence of pneumonia is expected to be up to six times
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pajyhux caktopa 3a pasBoj nHeymoHuja [17], na ce koa
o6onenunx og XOIb o4ekyje Beha y4ectanoct NHeyMoHuje
n po wect nyta [18]. MaBHW koHayHOUHT dakTop Behe
y4ecTanoctu nHeymoHuja kog obonenmx og XOBIT je cta-
pujun y3pacrT.

Hajuewhn komopbuantet koa Halmx naumjeHata ca XOBI
ouna je xunepteHsunja, 6e3 3HayajHe pasnuke namehy uc-
NUTMBaHUX rpyna nauuwjeHata ca n 6e3 nHeymoHuje. OBaj
pesynTar je cnvyaH pesynrtatuma y Apyrum ctyguvjama rge
Cy Kao Hajyelwhu komopbugmTtetn kog obonenux og XOBI1
yO4eHM XunepTeHsuvja n kapguoBackynapHe 6onectu [19],
kao u gujabetec [20]. Ca cTtapujum y3pacToMm nauujeHata
pacte un yyectanoct XOBI, anu n 6poj komopbnanTeTa
NOpPEeKNOM Of KapAnOBacKynapHoOr cuctema.

Hajuyewhe kopuwheHa Tepanuvja y nedewy XOBI1 naum-
jeHaTa Hawe cTyauje ce 3acHuBana Ha KOMOMHOBAHO]
OpoHxogunaTtatopHoj Tepanuju (91,8%) wTo je cny4vaj u
y ocTanum ctyaujama [21], 3aTUM KMCeoHW4YHO] 59,6% wu
duaukanHoj 1,8%, n HuMje ce 3Ha4YajHO pasnukoBana y rpy-
nv nauuwjeHata ca 1 6e3 NHeyMoHwje. 3a pas3nuky of CTaH-
napaHe tepanuje XOBIT, y cnyyajy nojase nHeyMOHuMja Koz
oBux bonecHuka yodeHa je yewha ynotpeba aHTubroTtmka.
lMHeymoHuja kof Hawwmx naumjeHata ca XOBI je nevena
Hajuewhe LedanocnopnHUMa, HeLTO Make XMHONIOHUMA,
[ok camo 8,2% nauujeHaTa Huje nevyeHo aHTubmnoTuumma.
MNMpumeHa aHTMOMOTUKA Y OCTanum cTyaujama je 3aBucu-
na of Hamnasa KynType v pes3ucTeHTHOCTM Baktepuja, a un
Of, EKOHOMCKe WCNNaTuBOCTM M JOKTPUHE Nnedera, na je
nopehewe pesyntata Halle cTtyauje otexaHo [22]. leHe-
panHo, Tepanujy nMHeymoHwuja je notpebHo 6asvpatn Ha
aHTMbroTMuMMa Ha OCHOBY Hanasa KynTtype, y ckragy ca
NPOTOKONUMa fieyerwa U eKoOHOMCKMM MoryhHocTumMa of
KOjux 3aBUCK OOCTYMHOCT NEKOBA.

Kog Hawwmx naumjeHaTa MMKpOBUOnoLLKa KynTypa cnytyma
Yy HEWTO BULLIE Of MOMOBUHE CriyyajeBa je buna HeraTus-
Ha. Kog nosutuBHUX KynTypa Yelwwhe cy M3onosaHe rpam
Nno3nTMBHE HEro rpam HeratueHe OakTepuje, a Ha Tpehem
MecCTy cy bune rrsmsuue. Y ApyruM UCTpaxuBammnma Kyn-
TypoM cnyTyma cy Takohe yewhe Gune nsonosaHe rpam
no3nTMBHE BakTepuje, a NOTOM rpam HeraTtuBHe GakTepuje,
LITO ce nokrana ca pesyntatuma Hawe ctyguje [23]. Kao
Hajuyelwnmn y3poYHMLM MHEYMOHWja Y HALLOj CTYAUjU Cy N30-
noBaHu Moraxella catarrhalis, Streptococcus pneumoniae
n Pseudomonas aeruginosa. Y ppyrum cTyavjama Haj-
yewhe un3onoBaHe GakTepuje kog nauumjeHaTa Kop Kojux
je powrno go noropwakwa XOBI pa3sojeM nHeyMOHwuje
owne cy Haemophilus influenzae, Moraxella catarrhalis v
Streptococcus pneumoniae [24]. Huje 3aHemaprbmB noga-
Tak ga je kog 17,3% Hawmx nauuvjeHarta u3 Kyntypa nsosno-
BaHa rromBuua. To je y kopenaumju ca tepanvjom XOBI1
bonecTtn, oQHOCHO KOPTMKOCTEPOMOHOM TepanujoM Koja

higher in patients with COPD [18]. The main confounding
factor of a higher incidence of pneumonia in COPD pa-
tients is old age.

Hypertension was the most common comorbidity in our pa-
tients with COPD, with no significant difference between
the studied groups of patients with and without pneumonia.
This finding is similar to the results of other studies where
hypertension and cardiovascular diseases [19], as well as
diabetes [20], have been identified as the most common
comorbidities in COPD patients. As patients get older, the
incidence of COPD also increases, as does the number of
comorbidities originating from the cardiovascular system.

The therapy most commonly used in the treatment of
COPD patients in our study was based on combination
bronchodilator therapy (91.8%), which is also the case in
other studies [21], followed by oxygen therapy 59.6% and
physical therapy 1.8%, and it was not significantly differ-
ent in the groups of patients with and without pneumonia.
Unlike standard COPD therapy, more frequent use of an-
tibiotics was observed in the case of pneumonia devel-
oped in these patients. In our COPD patients, pneumonia
was treated mostly with cephalosporins, and to a lesser
degree with quinolones, while only 8.2% of patients were
not treated with antibiotics. The use of antibiotics in oth-
er studies depended on bacteria culture test findings and
bacterial resistance, as well as on cost effectiveness and
treatment methods, therefore, it is difficult to make com-
parisons regarding the results of our study [22]. In general,
the treatment of pneumonia should be based on antibiotics
according to culture test findings, as well as in accordance
with treatment protocols and economic opportunities which
affect the availability of medicines.

In our patients, the microbiological sputum culture tests
were negative in slightly more than half of the cases. In
the case of positive culture results, Gram-positive bacte-
ria were isolated more often than Gram-negative bacte-
ria, followed by fungi in the third place. In other studies,
Gram-positive bacteria have also been isolated, by spu-
tum culture tests, more often than Gram-negative bac-
teria, which corresponds to the results of our study [23].
Moraxella catarrhalis, Streptococcus pneumoniae and
Pseudomonas aeruginosa were isolated as the most com-
mon causes of pneumonia in our study. In other studies,
the most frequently isolated bacteria in patients who had
COPD exacerbations with pneumonia include Haemoph-
ilus influenzae, Moraxella catarrhalis and Streptococcus
pneumoniae [24]. It should be noted that 17.3% of our pa-
tients had a fungus isolated using culture tests. This is in
correlation with COPD treatment i.e., corticosteroid thera-
py, which leads to immunosuppression that is suitable for
the growth of fungi.
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[0BOAM 0O MMYHOCYMNpecuje 1 Ha Taj Ha4uH npeacTaBiba
NnoroHoO MecTo 3a pasBoj MbUBMLA.

Ha npujemy kop Hawwmx naumjeHtn ca XOBIT 1 nHeymoHu-
joM 3HauajHo je Yelwwhe n3mepeH Mmamn Opoj neykoumTa n
HeyTpodwmna y 0gHOCy Ha nauujeHTe 6e3 NMHeyMOoHwWje, AOK
y ocTanum aHanmsama KpBu HUCY YOUeHe CTaTUCTUYKM 3Ha-
YyajHe pasnuke. 3a pasnuKky of Hauwle cTyguje, noehawe
BuornoLukMx Mapkepa je npoHaheHo y ApyrMMm ctyaujama,
Maga uMa cTygmja umju cy pesyntaTtu y cknagy ca Hawu-
Ma, rge cy rneykouuTtn u HeyTpodunu sehn koa naunjeHa-
Ta ca XOBI1 6e3 nHeymoHuWje 1 NpeacTaBbajy NPeavKTop
HacTaHka 6yayhe nHeymoHuje [25]. OBn nabopatopujcku
Harnasu nomMaxy y audepeHumnoHanHoj amjarHo3n n naeH-
TudmKaumju y3poyHuka noropwara XOBI1, kao n garsem
nnaHupamy Tepanuje.

AnBymMuHM 1 ankanHe pesepse Ha OTMYCTY KO HaLUMX
nauujeHta ca XOBI1 koju cy nmanu nHeyMoHwujy cy 6unu
3Ha4ajHO MarbM y OHOCY Ha rpyny nauujeHata Koja Huje
nmana nHeymoHvjy. Mamwe BpegHocT anbymvHa n ankan-
He pe3epBe Ha OTNYCTY MOry ce NpunucaTn TpeTMaHy OBUX
nauuvjeHata y 6onHuyknm ycrnosuma. Y ctyavju CaHkapaH
rAe Cy NnevYeHu naumjeHTu Koju cy umanu 6aktepujcky nHe-
YMOHWjy, y nabopatopujckum Hanasuma cy BepgukoBaHe
HVXXe BPeaHOCTU U anbymuHa n Kanujyma nopeg Xuno-
doccatemumje n xmnokanuemumje. OB Hanasmn cy okapak-
TepucaHu Kao noTeuunjanHy NpeamkTopu TexvHe 6onectu
Y UCTOj CTyAmju [26].

Takohe, y Hawoj ctyaumju naunjeHTn ca XOBIT koju cy uma-
NN NHEYMOHWjy 3Ha4ajHO Cy Ayxe bunm xocnutanm3oBaHwu,
LWITO je noTBpheHo 1y apyrum ctyavjama [25]. MNMopepn ayxe
xocnuTtanusaumje naumjeHtn ca XOBIT n nHeyMoHWjom
Takohe cy NpUMUIM 1 3Ha4ajHO Mawe A03€e KUCEeOHUKa Y
ogHocy Ha nauujeHTe ca XOBIT a 6e3 nHeyMoHuje, LITO
je YCnoBrbeHO TEXMHOM KIMHWYKE CriMKe M NoTBphHeHo y
OpYrMM uctpaxueamwuma [2]. Y Hawoj ctyaunju 6poj cmpT-
HMX ncxopa naumjeHara koju umajy XOBI1 6e3 nHeyMoHuje
nsHocmo je 12,5%, 0ok je 6poj CMpPTHUX Ucxoda Ko OHUX
KOju Mmajy nHeymoHujy nopen ocHoBHe AujarHode XOBI1
6uo mareun 1 naHocuo je 3,3%. CynpoTHO HaLoj CTyaumjw,
CTyAuja Koja je ykrbyumBana 744 naumjeHta ca NHeymo-
HMjOM je Mokasana fa je kog obomnenux of NMHeyMoHuje
Koju cy nmanu n gujarHody XOBI1 cpearun MHAEKC TEXMHE
nHeymoHuje 6uo Behu y 0fHOCY Ha OHe KOju HUCY UMarnu
XOBIT (1054£32 Hacnpam 87+34), yewhe cy npumaHu y je-
OVHWLE UHTEH3MBHe Here Hero oHu 6e3 XOBI1 (25% Ha-
cnpam 18%) n nmanu cy 3HavajHo Behr MopTanuTeT TOKOM
npahewa og 30 n 90 gaHa Hero nauuwjeHatn 6e3 XOBI
[27]. NMopen ocHoBHMX 6onectn XOBI n NnHeyMoHwuje KOH-
dayHauHr koju gonpuHocu Behem 6pojy CMpTHUX Mcxoada
mMory 6uTn n octane npugpyxxeHe 6onectu, anu n cTapoct
naumjeHara.

At admission, a lower number of leukocytes and neutro-
phils was detected significantly more often in our COPD
patients with pneumonia compared to patients without
pneumonia, while other blood tests showed no statistical-
ly significant differences. Contrary to the findings of our
study, an increase in biological markers has been found
in other studies, although the results of some studies are
consistent with ours, with leukocytes and neutrophils being
higher in COPD patients without pneumonia, representing
a predictor of future pneumonia [25]. These laboratory find-
ings can help with differential diagnosis and identification
of the causes of COPD exacerbations, as well as with plan-
ning further treatment.

Albumin and alkaline reserve values at discharge were sig-
nificantly lower in our COPD patients with pneumonia com-
pared to the group of patients without pneumonia. Lower
values of albumins and alkaline reserve at discharge can
be attributed to the treatment these patients received in a
hospital setting. In a study by Sankaran, where patients
who had bacterial pneumonia were treated, the laboratory
findings confirmed lower values of both albumin and potas-
sium, in addition to hypophosphatemia and hypocalcemia.
These findings were characterized as potential predictors
of disease severity in the same study [26].

Also, in this study, patients with COPD who had pneumonia
were hospitalized for a significantly longer period of time,
which has also been confirmed in other studies [25]. In
addition to prolonged hospitalization, patients with COPD
and pneumonia also received significantly lower doses of
oxygen compared to COPD patients without pneumonia,
which is conditioned by the severity of the clinical features
and also confirmed in other studies [2]. In our study, the
number of deaths in COPD patients without pneumonia
was 12.5%, while the number of deaths in those patients
who had pneumonia in addition to the primary diagnosis of
COPD was lower i.e. 3.3%. Contrary to our study, a study
that included 744 patients with pneumonia showed that
the mean pneumonia severity index was higher in patients
with pneumonia who were also diagnosed with COPD
compared to those who did not have COPD (10532 vs.
87+34), these patients were more often admitted to inten-
sive care units than those without COPD (25% vs. 18%)
and had significantly higher mortality rates during 30-day
and 90-day follow-ups in comparison with patients without
COPD [27]. In addition to the primary diseases of COPD
and pneumonia, the confounding factor that contributes to
a higher number of deaths may include other associated
diseases, as well as patients' age.
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3akrby4ak

Hawa cTyamja roBopu ga cy nHeyMOHMje BUCOKO MpeBsa-
NeHTHe 1 [a 3axTeBajy AyXy xocnutanusauunjy v rnevyene
WTo BOAM BehuMm TpOLLKOBUMA, anu fa ce y3 afeksaTtaH
TpeTMaH NpeBacXO4HO KOMOMHaLMjOM BULle aHTMOWMOTM-
Ka mory caHupaTtu. Takohe, 6uTHa je 1 npeBeHUMja MNHe-
ymoHuja kog obonenux og XOBI1. lNogvwka BakumnHauu-
ja npoTuB rpvna ce npenopyyyje 3a cBe ogpacrne ocobe,
nocebHO naumjeHTe ca XpPOHUYHUM BonecTuma pecnupa-
TopHor TpakTta ykrbyyyjyhmu XOBI1. NMokasano ce ga Bak-
LMHa NpOTMB rpuna cMakbyje y4ecTanocT NHeyMOHMja Koz
obonenux og XOBI, kao 1 cpogHe xocnutanusauuvje u
cpyaHe komnnukauuje [28]. BakumHe NpoTUB NHEYMOKOKa
rnokasane cy ce Takofe BUCOKO e(PeKkTUBHNM Y NpeBeHLM-
j¥ MHEeYMOKOKHe MHeymoHuje, bakTepujemuje 1 MHBa3nBHe
bonectn kog obonenux og XOBI1 n gpyrmMx pecnuparop-
Hux Gonectu [29].
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Conclusion

Our study shows that pneumonia is highly prevalent and
requires long-term hospitalization and treatment, which
leads to increased costs, however, it can be cured with ad-
equate treatment, primarily using a combination of several
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also been shown to be highly effective in preventing pneu-
mococcal pneumonia, bacteremia, and invasive disease in
patients with COPD and other respiratory diseases [29].

1. World Health Organisation. Chronic obstructive pulmonary disease (COPD). Dostupno na: https://www.who.
int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd).

2. Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global Strategy for Diagnosis, Management
and Prevention of COPD. Available from www.goldcopd.org. 2015.

3. Singh D, Agusti A, Anzueto A, Barnes PJ, Bourbeau J, Celli BR, Criner GJ, Frith P, Halpin DMG, Han M,
Lopez Varela MV, Martinez F, Montes de Oca M, Papi A, Pavord ID, Roche N, Sin DD, Stockley R, Vestbo
J, Wedzicha JA, Vogelmeier C. Global Strategy for the Diagnosis, Management, and Prevention of Chronic
Obstructive Lung Disease: the GOLD science committee report 2019. Eur Respir J. 2019;53(5):1900164. doi:

10.1183/13993003.00164-2019.

4. GBD 2015 Chronic Respiratory Disease Collaborators. Global, regional, and national deaths, prevalence,
disability-adjusted life years, and years lived with disability for chronic obstructive pulmonary disease and

asthma, 1990-2015: a systematic analysis for the Global Burden of Disease Study 2015. Lancet Respir Med.
2017;5(9):691-706. doi: 10.1016/S2213-2600(17)30293-X.

Aaron SD, Gershon AS, Gao Y, Yang J, Whitmore GA. Influence of country-level differences on COPD preva-
lence. Int J Chron Obstruct Pulmon Dis.2016;11:2305-2313.doi: 10.2147/COPD.S113868.

Blanco I, Diego |, Bueno P, Fernandez E, Casas-Maldonado F, Esquinas C, Soriano JB, Miravitlles M. Geo-
graphical distribution of COPD prevalence in Europe, estimated by an inverse distance weighting interpolation
technique. Int J Chron Obstruct Pulmon Dis.2017;13:57-67.doi: 10.2147/COPD.S150853.

Celli BR, MacNee W. ATS/ERS Task Force. Standards for the diagnosis and treatment of patients with COPD:
a summary of the ATS/ERS position paper. Eur Respir J. 2004;23:932-946.

Hirschmann J v. Do Bacteria Cause Exacerbations of COPD? Chest. 2000;118(1). doi:10.1378/
chest.118.1.193

52

SERBIAN JOURNAL OF PUBLIC HEALTH  VOLUME97 NUMBER1 MARCH 2023




B. MunosaHoBwuh, T. Auuh-Byknuesuh, M. Munuh, J. ®unumonosuh, . Aumutpujesuh, M. Jenuh, M. Crowmrh

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

28

24.

25.

26.

21,

MACHWK JABHOT 3[1PAB/bA

Feldman C, Viljoen E, Morar R, Richards G, Sawyer L, Goolam Mahomed A. Prognostic factors in severe
community-acquired pneumonia in patients without co-morbid illness. Respirology 2001;6:323-330.

Mullerova H, Chigbo C, Hagan GW, Woodhead MA, Miravitlles M, Davis KJ, Wedzicha JA. The natural
history of community-acquired pneumonia in COPD patients: a population database analysis. Respir Med.
2012;106(8):1124-33. doi: 10.1016/j.rmed.2012.04.008.

Soriano JB, Visick GT, Muellerova H, Payvandi N, Hansell AL. Patterns of comorbidities in newly diagnosed
COPD and asthma in primary care. Chest 2005;128:2099-107.

European Commission EP. News Deaths from pneumonia in EU region. Published 2016. Accessed Septem-
ber 21, 2020. https://ec.europa.eu/eurostat/web/products-eurostat-news//EDN-20191112

Rivero-Calle |, Pardo-Seco J, Aldaz P, et al. Incidence and risk factor prevalence of community-acquired pneu-
monia in adults in primary care in Spain (NEUMO-ES-RISK project). BMC Infectious Diseases. 2016;16(1).
doi:10.1186/s12879-016-1974-4

Iheanacho I, Zhang S, King D, Rizzo M, Ismaila AS. Economic Burden of Chronic Obstructive Pulmonary
Disease (COPD): A Systematic Literature Review. Int J Chron Obstruct Pulmon Dis. 2020;15:439-460.
doi:10.2147/COPD.S234942.

Lundback B, Lindberg A, Lindstréom M, et al. Not 15 But 50% of smokers develop COPD? — Report from
the Obstructive Lung Disease in Northern Sweden Studies. Respiratory Medicine. 2003;97(2). doi:10.1053/
rmed.2003.1446

Lieberman D, Lieberman D, Gelfer Y, et al. Pneumonic vs Nonpneumonic Acute Exacerbations of COPD.
Chest. 2002;122(4). doi:10.1378/chest.122.4.1264

Rivero-Calle |, Pardo-Seco J, Aldaz P, et al. Incidence and risk factor prevalence of community-acquired pneu-
monia in adults in primary care in Spain (NEUMO-ES-RISK project). BMC Infectious Diseases. 2016;16(1).
doi:10.1186/s12879-016-1974-4

Ryan M, Suaya JA, Chapman JD, Stason WB, Shepard DS, Parks Thomas C. Incidence and Cost of
Pneumonia in Older Adults with COPD in the United States. PLoS ONE. 2013;8(10). doi:10.1371/journal.
pone.0075887

Franssen FME, Rochester CL. Comorbidities in patients with COPD and pulmonary rehabilitation: do they
matter? European Respiratory Review. 2014;23(131). doi:10.1183/09059180.00007613

Mannino DM, Thorn D, Swensen A, Holguin F. Prevalence and outcomes of diabetes, hypertension and car-
diovascular disease in COPD. Eur Respir J. 2008;32(4):962-969. doi:10.1183/09031936.00012408

Montuschi P. Pharmacological treatment of chronic obstructive pulmonary disease. International Journal of
COPD. 2006;1(4). doi:10.2147/copd.2006.1.4.409

Wilson R. Bacteria, antibiotics and COPD. European Respiratory Journal. 2001;17(5):9951007. https://erj.
ersjournals.com/content/17/5/995

Reissig A, Mempel C, Schumacher U, Copetti R, Gross F, Aliberti S. Microbiological Diagnosis and Antibiotic
Therapy in Patients with Community-Acquired Pneumonia and Acute COPD Exacerbation in Daily Clinical
Practice: Comparison to Current Guidelines. Lung. 2013;191(3). doi:10.1007/s00408-013-9460-x

Shimizu K, Yoshii Y, Morozumi M, et al. Pathogens in COPD exacerbations identified by comprehensive re-
al-time PCR plus older methods. Int J Chron Obstruct Pulmon Dis. 2015;10:2009-2016. Published 2015 Sep
23. doi:10.2147/COPD.S82752

Pascoe SJ, Papi A, Midwinter D, Lettis S, Barnes N. Circulating neutrophils levels are a predictor of pneumo-
nia risk in chronic obstructive pulmonary disease. Respiratory Research. 2019;20(1). doi:10.1186/s12931-019-
1157-0

Sankaran RT, Mattana J, Pollack S, et al. Laboratory abnormalities in patients with bacterial pneumonia.
Chest. 1997;111(3):595-600. doi:10.1378/chest.111.3.595

Restrepo MI, Mortensen EM, Pugh JA, Anzueto A. COPD is associated with increased mortality in patients
with community-acquired pneumonia. Eur Respir J. 2006;28(2):346-51. doi: 10.1183/09031936.06.00131905.

53

rOOVWTE 97 CBECKA 1  MAPT 2023




V. Milovanovi¢, T. Adzi¢-Vukicevi¢, M. Mili¢, J. Filimonovi¢, D. Dimitrijevi¢, M. Jeli¢, M. Stosi¢

28. Centers for Disease Control and Prevention. FLUAD flu vaccine with adjuvant [Internet]. Atlanta: Centers for
Disease Control and Prevention; 2017. cited 2016 Nov 30. Dostupno na: http://www.cdc.gov/flu/protect/vac-
cine/adjuvant.htm

29. Bonten MJ, Huijts SM, Bolkenbaas M, Webber C, Patterson S, Gault S, et al. Polysaccharide conjugate vac-
cine against pneumococcal pneumonia in adults. N Engl J Med.2015;372:1114-1125.

KopecnoHpgeHuuja / Correspondence

BecHa MunosaHoBuh - Vesna Milovanovi¢
vesnam028@yahoo.com

54

SERBIAN JOURNAL OF PUBLIC HEALTH  VOLUME97 NUMBER1 MARCH 2023






