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SUMMARY

Introduction/Objective Chronic obstructive pulmonary disease (COPD) exacerbation is mostly triggered
by infectious agents and seriously compromises the patient’s quality of life and predicts a poor outcome
of the disease as well. If the signs of the probable bacterial cause of COPD exacerbation are presented in
an intubated patient, initial antimicrobial management must be launched. Depending on the results of
the respiratory system sample cultures, the initial antimicrobials can be changed or continued.

The objective of this study is to present in-hospital suggestions regarding the use of the initial antimicro-
bial management of urgently intubated COPD adults with the probable bacterial cause of exacerbations,
considering the source of bacterial acquisition (i.e. facility- or community-acquired bacteria).

Methods The cross-sectional study covered 51 patients urgently intubated on admission to the medical
Intensive Care Unit of the Zemun Clinical Hospital Center during 2015/2016. The patients were divided
into two groups: community-acquired (n = 26) and facility-acquired infection group (n = 25). The respira-
tory system samples were processed in the Microbiology Laboratory.

Results Acinetobacter and Pseudomonas spp. were the most frequently isolated bacteria in both groups,
followed by Staphylococcus aureus and Klebsiella spp. as the third most frequent bacteria in the com-
munity- and facility-acquired group, respectively. The parallel use of tigecycline and aminoglycosides
proved to cover a sensitive microbial spectrum in 52% of examinees of the community-acquired and
32% of examinees of the facility-acquired group.

Conclusion The present study suggests the initial management of intubated adults with probable bacte-
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rial infection-induced COPD exacerbation by the parallel use of tigecycline and aminoglycosides.
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INTRODUCTION

Chronic obstructive pulmonary disease
(COPD) is a chronic and progressive respira-
tory disease, frequently presented with differ-
ent respiratory complaints, caused by airflow
obstruction. Such an obstruction results from
a damage to the airways, mainly due to an ex-
posure to some harmful gasses and materials,
infectious agents, etc. [1]. The stable course of
COPD can be acutely disturbed (i.e. exacerbat-
ed), which requires additional management.
The exacerbations that induce acute respiratory
failure are considered serious. These serious
exacerbations often require going to the emer-
gency or chest medicine departments, or even
to the medical intensive care units (mICUs).
When they persist, they occasionally require
intubation and subsequent mechanical ventila-
tion, described as invasive, which additionally

aggravate patients’ quality of life and predicts a
poor outcome [2-5]. The most frequent causes
of COPD exacerbations include mainly bacte-
rial respiratory system infections [6].

A facility-acquired infection (FAI) is defined
as a disease, which occurs up to 48 hours fol-
lowing hospital admission, but has not present-
ed either during the incubation period or at
the time of admission [7-10]. As far as COPD
exacerbation is concerned, the 48-hour period
is clinically very short for it to be defined as
FAI for the purpose of this study, in order to
distinguish it from bacterial colonization.

The management of the patient who experi-
enced a highly suspicious COPD exacerbation
of bacterial origin (according to the clinical and
laboratory parameters) with antimicrobials is
unequivocal. This is particularly true in cases
requiring urgent intubation and mechanical
ventilation. Initial antimicrobial management
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after proper and sometimes repeated sampling of respi-
ratory system specimens is crucial for the outcome [11].

The purpose of this study is to determine the most
frequent bacterial causes of serious COPD exacerbations
and the susceptibility of facility- and community-acquired
bacteria to the antimicrobial agents in patients admitted
to mICU over the two-year period.

METHODS

This cross-sectional study included 51 patients, urgently
intubated on admission to the mICU of the Zemun Clini-
cal Hospital Center during 2015/2016. This study was done
in accordance with standards of the institutional Commit-
tee on Ethics. The inclusion criteria were a medical record
with the diagnosis of COPD, and an emergency indication
for invasive mechanical ventilation (IMV). The exclusion
criteria were the absence of the clinical and/or laboratory
infection syndrome, negative bacterial findings of the re-
spiratory system specimen cultures, COPD patients already
covered by antimicrobial agents and a chest X-ray finding
suggestive of pneumonia. The positive respiratory speci-
men (RS) culture conjoined with the presence of the clini-
cal signs of infection (fever, an increase in the respiratory
rate, progressive dyspnoea, purulent or changed sputum)
and positive inflammatory markers (C-reactive protein,
presepsin, procalcitonin, leucocytosis) were suggestive
of infection. The colonization was defined as a positive
RS culture with no clinical signs of infection and positive
inflammatory markers [12]. The RS sampling procedures
were conducted by experienced and well-trained mICU
staff. After sampling, the material was forwarded to and
duly managed by the Microbiology Laboratory staff. After
detecting colony-forming units, the germs were identi-
fied, and, thereafter, the susceptibility to antimicrobials
was tested. The examination of the germs’ susceptibility to
antimicrobial agents relies on the automated broth micro-
dilution method and was conducted using the VITEK' 2
Compact (BioMerieux, France) device. The result is the
precise measurement of the minimal inhibitory concentra-
tion (MIC) of the antimicrobial agents tested in the study.
Using professional software, the device classified the results
into sensitive, intermediate, and resistant (SIR) categories
for the tested antimicrobial agents that are presented on
the card for every bacterial isolate. In the present study, the
RS was initially examined after direct Gram staining using
a microscope, then cultured on a proper growth medium
(sheep blood agar plate, Mac Conkey agar plate, choco-
late agar plate and Sabouraud agar plate) and incubated
(24-48 hours at 37°C) in aerobic conditions, and in the
presence of 5% CO, for the Chocolate agar plate. For the
purpose of rapid identification of bacterial isolates, Gram-
positive (GP) and Gram negative (GN) device cards were
used. As regards the antimicrobial susceptibility of the iso-
lates, the device cards Antimicrobial Susceptibility Testing
(AST) 76 and AST 240, and AST 580 and 592 were used
in the cases of GN and GP isolates, respectively. Having
determined MIC values, the device provided interpretation
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according to the standards of the Clinical and Laboratory
Standards Institute and their recommendations for cut-off
MIC values regularly updated by the relevant professional
software.

The patients were divided into two groups depending
on the incubation period (the time interval expressed in
hours or days from the previous treatment episode in a
Health/Care Facility to the current hospitalization). Group
1 - community-acquired infection (CAI Group) included
26 patients hospitalized for a COPD exacerbation prob-
ably caused by community-acquired bacteria, currently
hospitalized from home, but beyond the incubation period.
Group 2 included 25 patients hospitalized for a COPD
exacerbation probably caused by facility-acquired bacte-
ria (FAI Group), currently hospitalized from a healthcare
facility or from home, but inside the incubation period.

For the purpose of this study, an arbitrary incubation
period of two weeks was considered, despite the fact that
it usually spanned 48 hours in literature [8]. The reason
for extending the incubation period was to make a clear
clinical distinction between colonization and FAI This is
of particular interest, because acutely deteriorated COPD
patients are very frequently hospitalized and almost never
fully recovered due to the natural history of COPD and the
presence of numerous co-morbidities. Thus, when satis-
factory clinical improvement is achieved after in-hospital
treatment, stabilized COPD patients are discharged home
or referred to some other care facility outside the hospital.

Statistics

The data obtained was analyzed applying the methods of
descriptive (relative numbers, arithmetic mean, standard
deviation) and analytical statistics (t-test, x> and Mann-
Whitney test) by SPSS 17.0 for Windows (SPSS Inc., Chi-
cago, Illinois, USA). The level of statistical significance
was 0.05.

RESULTS

The average study population age was 71 + 10 (the 39-89
range) years. Of the 51 patients, 35 (69%) were males.
There was no difference between groups in terms of age
(U =246; p > 0.05) and sex (x* = 0.488; DF = 1; p > 0.05).
Table 1 shows the RS culture findings and Table 2 features
the overall susceptibility of isolates to antimicrobial agents.

There was no difference in the bacteriology cultures
findings (x* = 10.295; DF = 8; p > 0.05), and the overall
isolates’ susceptibility to antimicrobial agents between
the groups (x> = 13.729; DF = 9; p > 0.05). Table 3 shows
data classified per group. Table 4 shows the most frequent
bacterial isolates in the groups, and antimicrobial agents,
which they are susceptible to. The combination of tige-
cycline and aminoglycosides (i.e. amikacin) covered the
microbial spectrum in 11 (52%) and seven (33%) patients
in Groups 1 and 2, respectively.

The mortality rates were 61% in CAI and 48% in the FAI
group. The overall mortality rate of the study population
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was 55%. No difference was identified in the outcome
of the COPD exacerbation episode between the groups

(x*=0.943; DF = 1; p > 0.05).

Table 1. Study population respiratory specimen isolates

Bacteria n (%)
Acinetobacter 20(39)
Coagulase negative Staphylococci 9(18)
Staphylococcus aureus 6(12)
Pseudomonas spp. 6(12)
Klebsiella spp. 4 (8)
Escherichia coli 3(6)
Enterococcus spp. 1(2)
Staphylococcus sciuri 1(2)
Citrobacter spp. 1(2)

Table 2. An overview of isolates-susceptible

antimicrobial agents

Gluvi¢ Z. et al.

Table 4. The group summary of the most frequent respiratory
specimen isolates and susceptible antimicrobial agents

Isolates
(n CAI/n FAI) Group 1-CAl Group 2 - FAI
Tigecycline -7 Tigecycline -5
Acinetobacter Amikacin - 1 Colistin - 5
(9/11) : -
Piperacillin + Levofloxacin - 1
tazobactam - 1
Meropenem -2
Pseudomonas Meropenem -3 rd/qth
spp. (3/3) p 3/4" gen. of
Cephalosporins - 1
Staphylococcus Amikacin - 3
aureus (5/-) Vancomycin - 2
Kiebsiell Meropenem - 2
ebsiella spp. - -
(-/4) Tigecycline - 1
Amikacin -1

CAIl - community-acquired infection; FAI - facility-acquired infection

to continue antimicrobial de-escalation. By repeated RS

Antimicrobials n (%)
Tigecycline 13 (25.5)
Meropenem 12(23.5)
Amikacin 8(16)
Colistin 5(10)
Vancomycin 4 (8)
3rd/4th gen. of Cephalosporins 3(6)
Levofloxacin 3(6)
Piperacillin + tazobactam 1(2)
Sensitive to more antimicrobials 1(2)
Resistant to more antimicrobial agents 1(2)
DISCUSSION

Our study revealed that the management with tigecycline
and aminoglycosides (i.e. amikacin) covers the broadest
possible microbial spectrum isolated from the RS of ur-
gently intubated adults with an exacerbated COPD, regard-
less of the current habitat the patients are coming from. As
these antimicrobial agents cover Pseudomonas spp., they
seem to be the appropriate initial antimicrobial combina-
tion, until the definite findings of RS culture are available

Table 3. An overview of the overall study population data

sampling (tracheobronchial aspirate and lavage), the find-
ings of “negative” and sterile cultures, as well contaminated
and colonizing germs, would be significantly reduced. That
is why we have excluded all the patients with Coagulase
negative Staphylococci with no signs of the infective/inflam-
mation syndrome and no finding of Coagulase negative
Staphylococci in repeated RS cultures.

Rapid methods for microbial identification, such as
Polymerase Chain Reaction for Pseudomonas spp., can
largely contribute to the rational use of antimicrobial
agents. Apart from that, the unnecessary expenses and
the occurrence of hospital germ resistance might also be
reduced. These methods ensure that clinicians must be
swiftly informed of the presence of important isolates in
the respiratory secretion of exacerbated COPD adults, such
as Pseudomonas spp. [3, 7, 12-16]. Using such rapid Pseu-
domonas spp. identification, clinicians could additionally
administer antipseudomonal cephalosporin to tigecycline
and/or aminoglycosides [17-21], or meropenem in our
study.

Variable Group 1 - CAl (n=26)

Group 2 - FAI (n = 25)

Age [Mean * SD (min.-max.)] 71 +11(39-89)

69 + 9 (56-85)

Sex [ (%)] 19(73)

16 (64)

Acinetobacter - 9 (35)

Acinetobacter — 11 (44)

Staphylococcus aureus - 5 (19)

Klebsiella spp. - 4 (16)

Coagulase-negative Staphylococci - 5 (19)

Coagulase-negative Staphylococci - 4 (16)

Bacteria [n (%)] Pseudomonas spp. -3 (11)

Pseudomonas spp. — 4 (16)

Escherichia coli - 2 (8)

Escherichia coli- 1 (4)

Staphylococcus sciuri— 1 (4)

Staphylococcus aureus - 1 (4)

Citrobacter spp. -1 (4)

Enterococcus - 1 (4)

Tigecycline -7 (27)

Tigecycline - 6 (24)

Meropenem -7 (27)

Meropenem -5 (20)

Antimicrobial agents [n (%)] Amikacin - 6 (23)

Colistin - 5 (20)

Vancomycin -2 (8)

Levofloxacin - 3 (12)

Others -4 (15)

Amikacin - 2 (8)

Others -4 (16)

CAIl - community-acquired infection; FAI - facility-acquired infection
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COPD exacerbations, especially those classified as fre-
quent (> 2 exacerbations annually) or serious, significantly,
compromise patients’ quality of life and increase the hos-
pitalization rate and are considered a bad omen [6, 11].
Therefore, the mainstay of COPD exacerbation manage-
ment is to minimize the effects of the current exacerbation
and to prevent future ones [12]. In cases of the clinical and
laboratory infection syndrome and an increased production
of sputum, especially if it is purulent, the clinician must
suspect a bacterial cause of the COPD exacerbation [6]. An
inadequate gas exchange is the parameter that determines
whether mechanical ventilation is to be added to symptom-
atic, supportive, and causative COPD exacerbation man-
agement. Non-invasive mechanical ventilation (NIMV)
is usually the initial mode of mechanical ventilation, with
a positive response in respiratory failure management in
80-85% of patients. Additionally, NIMV has an important
role in reducing the intubation and mortality rate of COPD
patients [4, 13]. However, when NIMYV is unsuccessful in
the management of respiratory failure, IMV must be ap-
plied. It is worth mentioning that IMV extends the length
of hospital stay and may contribute to a progressive COPD
course [14]. The COPD guidelines recommend antimi-
crobial management with the most sensitive antibiotic/s
after the RS culture is found in patients with frequent and
serious COPD exacerbations, especially when mechanical
ventilation is obligatory [7, 16, 17, 18, 20, 21]. Therefore,
initial antimicrobial management should be conducted in
accordance with the local COPD guideline [19].

In comparison with other studies, the Acinetobacter fre-
quency in RS of an acutely exacerbated COPD patient is
significantly low, despite the fact that the frequency of Aci-
netobacter increases with the number of hospital admissions
due to acute exacerbations of COPD, the duration of COPD
and its treatment [22, 23]. A probable explanation for this
lies in a different methodological approach. Nevertheless,
the largest increase in the number of participants with the
Acinetobacter-induced exacerbation of COPD was registered
in critically ill patients. In this patient population, a seri-
ous resistance to antimicrobials and a significant increase
in mortality rates [22, 23, 24] were detected. In addition,
such an increased frequency of Acinetobacter in RS reveals
the inadequate use of empirical antimicrobials, especially
in the “out-patient” environment, the insufficient treatment
of previous COPD exacerbations, colonization with a new
germ, irrational antimicrobial, and entire epidemiological
management of hospital isolates. Many studies have shown
a growing trend of Acinetobacter resistance to antimicrobials
increase, including the culture of the “pan-drug-resistant”
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CONCLUSION

The results of our study point to the administration of ti-
gecycline and aminoglycosides (i.e. amikacin) as the initial
antimicrobial combination in urgently intubated adults
with COPD exacerbations, irrespective of the incubation
period of COPD exacerbation. It is of great importance to
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al aspirate sampling, or perform parallel tracheobronchial
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of “negative” cultures, contaminates or colonizing germs
could be reduced. The significant prevalence of Acineto-
bacter in RS of COPD adults is a serious cause for concern.
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In view of the significance of Pseudomonas spp. as the
frequent causative germ of serious COPD exacerbations,
and the fact that the concurrent use of tigecycline and
aminoglycosides (i.e. amikacin) do not cover Pseudormo-
nas spp., the application of rapid methods for microbial
identification, such as the polymerase chain reaction, is
strongly recommended. Moreover, this will contribute to
the rational use of antimicrobial agents and lower drug
resistance in healthcare facilities. After the definitive RS
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management of urgently intubated COPD exacerbation
adults on the IMV. We hope that the general recommen-
dations for the introduction of reserve antimicrobials will
favor positive results in keeping bacterial resistance to an-
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MpuKas uHuymjanHe baktepronoruje ysopaka pecnmpatopHor TpakTa u
0CEeT/bMBOCTM HaKTEPMjCKUX U30N1aTa NPEMa aHTUMUKPOBHOj Tepanuju Kop,
YPreHTHO MHTY6MpaHMX oapacanx 0coba ca XpOHUYHOM ONCTPYKTUBHOM bonewhy
nnayha — aBOroguwbe UCKYCTBO jeAHOT LLeHTpa

3opaH Myewuh', bojaH Mutposuh', busbaHa Pagojesnh?, AHapej Kpactbyk®, Munow Manuh?, Mpepgpar Munnyesuh?,
Muogpar Bykuesuh®, Patko Tomaluesuh®, busbana MytHukosuh?, Anekcangap H. Hewkosuh?

'KnnHnuko-60nHNYKN LeHTap 3emyH, KnuHuKa 3a UHTepHY MeguuyHy, MeguLMHCKa JeanH1La NHTEH3MBHOT Nevetba, beorpap, Cpbuja;
2KnuHunuko-6onHMYKM LieHTap 3emyH, Ofcek 3a KNMHUYKY Gapmakonorujy, beorpag, Cpbuja;

3KnHMYKO-60MHMYKM LieHTap 3emyH, JlabopaTopuja 3a Mukpobuonorujy, Cnyxba 3a nabopatopujcky AujarHocTuky, beorpag, Cpbuja;

*Kn1HNYKO-6011HMYKM LieHTap 3emyH, KnnHika 3a nHtepHy meaumumHy, Cnyx6a kapamonoruje, beorpag, Cpbuja;

SKnuHnuko-60nHMYKM LieHTap 3emyH, KnuHuKa 3a HTepHy MeauumHy, Cnyx6a nynmonoruje, beorpag, Cpbuja;

*KNMHMYKO-60MHIYKM LieHTap 3eMyH, KnuHuKa 3a nHTepHy MeauumHy, Cyx6a ractpoeHTeponorije v xenatonoruje, beorpag, Cpbuja

CAXETAK

YBopa/Lusmb Moropliake XpOHUYHe ONCTPYKTUBHE 6onecT
nnyha (XOBI) Hajuewhe je y3poKoBaHO NHGEKTUBHUM areH-
CVMa, 3Ha4YajHO KOMMPOMUTYje KBaNuUTET XMBOTa 06onenux 1
npeTkasyje now ncxog 6onectu. Kaga nocroje KNMHWYKO-Na-
6opaTopwjcKy 3HaLW BepOBaTHe baKTepujcke HPEKLMje Kao
y3pOoKa Mnoropliara, HEOMXOAHO je Kof NHTybupaHor 6onec-
HUKa OfiMax 3anoyeTu MHULMjaTH aHTUMUKPOOHM TPETMaH.
Y 3aBMICHOCTY Of pe3ynTaTa KynTypa pecnnpaTtopHUX y3opaka,
VIHWLMjaiHN aHTUOMOTCKM TPETMaH Moxe OUTN NpoMeHbeH v
HaCTaB/beH.

Linsb oBor papa je npefcTaB/bakbe NOKaNHOT BOAMYA 3a MPU-
MeHY MHULMjanHOT aHTUMMKPOOHOT TPeTMaHa XUTHO UHTY6U-
paHor 6onecHvKa ca noropiatbem XOBIT Koja je BepoBaTHO
6aKTepujckor nopekna, yaumajyhu y 063vp 6onHmuKo unm
BaHOONIHNYKO OKpYXetbe.

Mertope Cryaunja npeceka obyxeatuna je 51 ncnutaHmka, Koju
Cy no npujemy y JefuHNLYy NHTEPHUCTUYKE NHTEH3VIBHE Here
KBL| 3emyH Tokom 2015. 1 2016. rogmHe ogmax UHTYOMpaHu 1
MeXaHUYKN BEHTUANPaHU. IcMuTaHWLM Cy Mofe/beHn y aBe
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rpyne: rpyny 1 (26 ucnutaHnka), Koju cy Manu BepoBaTHY 6aK-
TepujcKy ersaLepbaLmjy 13 BaH6ONHUYKOT OKpYXetba, U rpymny
2 (25 ycnuTaHuKa) — 13 60NTHNYKOT/AOMCKOT OKpY»KeHba. Y30pLm
pecnupaTopHUX TEYHOCTU (CyTyMm, acnupat) obpahexn cy y
MukpobronoLKoj nabopatopuju.

Pe3synTaTtu Y o6e rpyne ncnutaHuka Hajuewhe n3onosaHe
6akTepuje cy Acinetobacter n Pseudomonas spp., Lok ce Kao
Tpeha Hajuewha nsonosaHa 6aktepuja y rpynu 1 n3aeaja
Staphylococcus aureus, a'y rpynu 2 Klebsiella spp. KombuHauuja
TUTeLUKINHA 1 aMMHOMIKO31AA NOKPMBa MAKPOOHM CrieKTap
Kop 52% vcnuTaHuka 'y rpynm 1, o4HOCHO Kog 32% ncnutaHunka
y rpynm 2.

3akspy4yaK Ha ocHOBY cnpoBefeHe cTyauje, npenopyuyje ce
WHWLUMjanHa aHTUMUKPOGHa Tepanuja NCTOBPeMEHOM Npu-
MEHOM TUTeLUKJIMHA U aMUHOTINKO3MAA KO MHTYOUPAHUX
ofpacnux ocoba ca BepoBaTHOM 6aKTepunjcKOM UHDEKLMjoM
Kao y3pokom er3aLepbauje XOBI.

KmbyuHe peun: XOBI; mexaHnyKa BeHTUNaLMja; aHTMOaKTe-
PUjCKM areHcn
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