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Bronchiectasis is one of the complicated diseases of lower Respiratory Tract
.This study was done to analyze the pattern and antibiotic resistance of bacterial isolates
in BE cases. BAL samples were collected from 150 patients, and identified by standard
methods. Antibiotic susceptibility of isolates was done by Kirby-Bauer method. from 56
(37.3%) out of 150 BE cases PPMs were isolated. The most frequent isolates were S.aureus
(21 cases; 37.5%) and Klebsiella spp. (16 cases; 28.5%), Three (37.5%) out of 8 Acinetobacter
isolates were resistant to imipenem. All of the citrobacter isolates were sensitive to
imipenem, Cefepiem, gentamicin, ceftriaxon and ciprofloxacin, and klebsiella isolates
were sensitive to all mentioned antibiotics except than ceftriaxone. In gram positive
isolates 8(38%) and 3(14%) out of 21 S.aureus isolates were resistant against methicillin
and vancomycin respectively. The most high sensitivity in S.aureus isolates was seen
against vancomycin(86%) and then ceftriaxon (71.46%) and tetracycline(71.46%). Results
of study indicate that majority of isolates from BE cases have resistance against commonly
used and in some cases choice antibiotics. These findings alarming the health and hospital
officials, and emphasizing that screening and surveillance programs should be
implemented in necessary conditions.

Key Words: Bronchiectasis(BE), Antibiotic Resistance, Microbiology,
Lower Respiratory Tract(LTR).

Bronchiectasis(BE) is defined as
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predisposes the lungs and other organs to

enlargement and inflammation of bronchia airways
of LRT that converts to pockets with destruction
of bronchial walls. This process in turn leads to
dysfunction of cleaning system in lungs. In
addition, losing the functionality of ciliary system
causesto accumulation of dust particles, microbes
and mucus in bronchioles, which finally
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complicated and untreatabl e infections®.

In fact LRT is sterile in non-smoking
humans. But in patientswith BE and COPD, lower
sections of respiratory system usually colonizing
with opportunistic pathogens called PPMs.
Scientific evidences indicate that colonization of
distal airwayswith mentioned organisms havethe
potential of infection in BE patients. Microbial
colonization inducesinflammatory mediatorsthat
may be exaggerates the destruction of lung tissue
and airways. The chronic colonization of microbes
in lung, secondary inflammatory reactions and
progressive destruction of lung makes a vicious
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cyclethat necessitates the study of microbes’ type
and antibiotic susceptibilities, colonizing in the
distal air ways for ideal management of disease.
For breaking of this closed cycle definite
identification of colonized bacteria, and finding
proper selective antibiotic of treatment is
necessary® 38,

Some of theintrinsic and extrinsic factors
including immunodeficiency, intrinsic
abnormalities, childhood respiratory infections
(severe pneumonia, pertussis, complicated measles
and tuberculosis (TB) entrance of external objects
(causing obstruction of airways), reflux of stomach
acid, and genetic factors (such as cyctic fibrosis)
predisposing humans to BE.» 35 ¢

Although the European Respiratory
Saciety (ERS) do not recommends microbiol ogical
research and routine antibiotic prescriptionin lower
respiratory tract infections'® , But bacteriologic
analysis of BE patients have been studied by many
researches all over the world'*15, although in
special situations such as exacerbations of COPD
or BE, medical interfering including suitable
antibioticsis necessary® °, On the other hand itis
confirmed in many of studies that colonization of
LTR with especially PPM s predisposes patients to
dangerous and urgent conditions. In some of the
studies it is indicated that BE score is related to
the type of colonized bacterium, and also in
exacerbations of BE carrier rate of PPMsincreases
incomparisonwith clinically stable BE.> 121516 jtis
also evident that resistance pattern of colonized
organisms have been changing in recent decades,
and MICs of different antibiotic increasing. So
based on the facts mentioned the aim of this study
was to identify colonized bacteria and their
antibiotic sensitivity pattern in BE patients and
comparison of resultswith similar studies.

MATERIALANDMETHODS

Patients

Ninety five percent (142 cases), and 5
%(8cases) of patients were male and female
respectively, that have confirmed by a trained
internists using clinical presentation and High-
Resolution Computerized Tomography Scan of
chest (HRCT-Scan) in Bagiyatallah Hospital,
Tehran, Iran. 150 Samples (BAL) were collected by
bronchoscopes in sterile conditions and referred
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to the microbiol ogy laboratory without delay. Then
samples were cultured on Blood Agar, Chocolate
Agar, Cetrimid Agar and Sabouraud Dextrose Agar
for routine aerobic or facultative bacteria, and
isolates were identified by standard methods and
antimicrobial susceptibility of bacteriadetermined
by Kirby-Bauer method®.
MAR index

Themultipleantibiotic resistance (MAR)
index of total isolateswas cal culated for evaluation
of resistance conditionin BE patients. MAR index
was determined by dividing the number of
antibiotics to which the isolate is resistant to the
total number of antibiotics tested.

MAR index = Number of antibioticsisolateis

resistant to/ Total number of antibiotics tested®®.

RESULTS

From Onehundred six (70.66%) out of 150
clinically confirmed casesof BE coloniesof bacteria
were isolated, 56(37.3%) out of 106 cases PPMs
wereisolated from patient’s samples. Ninety five
percent (142 cases), and 5 %( 8cases) of patients
were maleand femal e respectively, the mgjority of
patients have cylindrical type of BE, and minor
percent have varicosetype BE. The most frequent
isolate were S.aureus (21 cases; 37.5%) and
Klebsiella spp. (16 cases; 28.5%). Fifty (33%)
patients colonized with amixed group of bacteria
that omitted from study. From 44(29.3%) casesno
growth of colony was observed. Type and
frequency of isolated bacteriahave been indicated
inTablel.

Table 2 showsresistance pattern of gram
negativeisolates against selected antibiotics. Three
(37.5%) out of 8 Acinetobacter isolates were
resistant to imipenem. Acinetobacter spp. was
resistant completely against amoxicillin and
tetracycline. The highest sensitivity between
Acinetobacter spp. was observed to
gentamicin(50%). All of the citrobacter isolates
were sensitiveto imipenem, Cefepiem, gentamicin,
ceftriaxon and ciprofloxacin, and klebsiellaisolates
were sensitive to all mentioned antibiotics except
than ceftriaxone. (Table2)

In gram positive isolates 8(38%) and
3(14%) out of 21 Saaureus isolates were resistant
against methicillin and vancomycin respectively.
Themost high sensitivity in Saureusisolateswas



seen agai nst vancomycin(86%) and then ceftriaxon
(71.46%) and tetracycline(71.46%). Streptococci
isolates were 85% and 100% sensitive to
azitromycin and tetracyclinerespectively. (Table3)
Asindicated in table 4 more than 55% of
isolateshave MAR index of higher than 0.2, simply
impliesthat magjority of i solates have been originated
from environments that antibiotic using vastly.

DISCUSSION

Findingsof thisstudy indicatethat bacterial
genusand speciessuch asacinetobacter , citrobacter,
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klebsidlla, Saureusand streptococci haveimportant
role in infections of BE patients. In cases of
acinetobacter and S.aureus resistance to
distinguished antibiotics of imipenem, methicillinand
vancomycin respectively, impliesthat high percent
of isolates originating from hospital settings and
MAR index also confirms that mgjority of isolates
have been cultured from an environment of
extensively using antibiotics. Clinical presentation
and HRCT have been used in diagnosis of BE cases.
Although therewas no association between etiology
andtheresultsof CT scanindifferentia diagnosisof
BE®. But High-resolution computed tomography

Table 1. Frequency of PPMs isolated from total of 150 patients

Acinetobacter Citrobacter Klebsiella Saureus  Sreptococci  Tota /
spp. spp. spp. spp. percent
Number(percent) 8(5.3%) 6(4%) 16(10.6%) 21(14%) 5(3.3%) 56(37.3%)

Table 2. Gram negative bacilli isolated from BE and pattern of antibiotic resistance

Acinetobacter spp. Citrobacter spp. Klebsiella spp.

MEM R 3(37.5%)

I

S 5(62.5%) 6( 100% ) 16(100% )
AMX R 8(100% ) 2(33.3%) 13(81.25% )

I 2(33.3%) 1(6.25%)

S 2(33.3%) 2(12.5%)
CPM R 7(87.5%)

I 1(12.5%)

S 6(100% ) 16( 100% )
T R 8(100% ) 6( 100% )

I

S 16( 100% )
GM R 4(50% )

I

S 4(50% ) 6(100% ) 16( 100% )
CRO R 4(50% ) 6(37.5%)

I 1(12.5%) 1(6.25% )

S 3(37.5%) 6( 100% ) 9(56.25% )
KAZ R 6(75%) 6(100% ) 4(25%)

I 2(25%)

S 12(75%)
CP R 4(50%)

I 3(37.5%)

S 1(12.5%) 6( 100% ) 16(100% )

R:Resistant, |: Intermediate, S: Sensitive, MEM : Meropenem 10 pg, AMX:Amoxicillin 20 pg,
CPM: Cefepiem 30 pg, T: Tetracycline 30ug, GM : Gentamicin 10 pg, CRO: Ceftriaxon 30 ug ,
KAZ: Ceftazidime 30 pg, CP:Ciprofloxacin 5 ug

J PURE APPL MICROBIO, 6(3), SEFTEMBER 2012.
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(HRCT) isardiableand noninvasive method for the
diagnosisof BE.1-3°

According to different studiesin 26% of
the BE cases, etiological cause was not found, and
in some of the studiesin higher percent of patients
thereisnot found definite etiologies. [9, 16] Inone
study from Northern provinces of Iran for
evaluating the microbiological pattern of BAL
samples of established BE patients it has been
reported that S. pneumonia is the most prevalent
pathogen, and 85% of patient’s lungs have been
colonized with potential pathogens. They also
reported that rate of colonizationin studied areais

Table3. Gram positive cocci isolated from
BE and pattern of antibiotic resistance

Saureus Streptococcus spp.

oX 8 (38%)
3(14%)
10(48%)

9(42.8%)

1( 4.76%)

11(50.2% )

6(28.54% )

5( 100% )

AMX 5( 100% )

CPM 5(100% )
15(71.46% )
6( 28.54% )

15(71.46%)
7(33.33%)
1(4.76%)
13(61.90% )
6(28.54% )
11( 50.2% )
4(19%)
15(71.46% )
3(14%)
3(14% )
3(14% )

TIC

5( 100% )

CRO 5( 100% )

KAZ 5( 100% )

VAN

18( 86% )

AK 6(28.54% ) 5( 100% )

15(71.46%)

AZ 1(20% )

Nn—"aTVTnNn—AVH—ADOH—ATNH—TDNHN—TTNH—ATN—AODN—TOTNH—D

4(80% )

Resistant, I: Intermediate, S: Sensitive, OX:oxacillin 1 pg,
AMX:Amoxicillin 20 pg, CPM: Cefepiem 30 ug, T:
Tetracycline 30ug, TIC:Ticarcillin 75ug, CRO: Ceftriaxon
30 ug, KAZ: Ceftazidime 30 pg, VAN : Vancomycin 30
Hg, AK . Amikacin 30 pg, AZ: Azitromycin 15 ug.
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Table 4. Multiple antibiotic resistances (MAR) index and number of total isolates

Total number/Percentage

Klebsiella spp.  Staphylococcusaureus — Streptococcus spp.

Acinetobacter spp. Citrobacter spp.

MAR index

3(5.35%)
17(30.35%)

6(10.71%)
6(10.71%)
2(3.57%)
6(10.71%)

MO -

0 NNO

O O

0.2

0.3
0.4

0.5

0(0%)
4(7.14%)
9(16.07%)
3(5.3%)

o o

o o

<

o

N

o

o

o

0.6

0(0%)0
56(100%)

< 1O

o © o

o oo

[ Ne)

o = m

0.7
0.8

09
1

21

16

Total




higher than the other countries®.

Like BAL samplesthe effects of sputum
bacteriology on lung function have been studied
inadults. For examplein studiesby Wilson et al.,*
and Hernandez et al.,** It has been concluded that
the lung infection with P. aeruginosa encounters
patients with a sever disease in comparison with
non-colonized, although no relationshi ps between
lung function and microbial infection wereindicated
in other study?®’.

Magjority of isolates of this study and
specially klebsiellaspp., acinetobacter, citrobacter,
Saureus, and streptococci strains were resistant
to the amoxicillin and tetracycline, although
according to the ERS guideline®® the mentioned
drugs are choice drugs of LTR infections.

According to the study of Kwang et al.,
(on 111 BE cases) atotal of 167 (67%) PPMswere
isolated from 248 colonies. The most frequent of
them was P. aeruginosa (23.4%), K. pneumoniae
(10.5%), and S. aureus(8.4%).They also concluded
that BE scorewas higher in patients colonized with
P.aeruginosain comparison with other PPMs. [12]
the severity of disease in patients colonized with
P.aeruginosa also confirmed in other studies'®. In
asimilar study on alarge number of COPD patients
it has been indicated that colonization of lower
respiratory tract with potentally pathogenic
microorganisms (PPMs) especially P.aeruginosa
isrelated to exacerbations of disease™.

In the study of Cabello et al., of BE
patients, S. viridians, Neisseria spp, Hemophilus
spp., S. pneumoniae, H.influenzae, M.catarrhalis
were predominant organisms in their study, but
pseudomonas spp., rarely isolated from patients®.
In 2002, Palwatwichai and collogues with
evaluation of microbiologic characteristicsof BE
patients samples in Thailand indicated that P.
aeruginosa was peredominant(20%) and H.
influenza(14%) , K. pneumonia(14%) and S.
pneumonia(6%) were isolated with lower
percents?. Another study with the purpose of
bacterial pattern and risk factors of colonization
by Angrill etal in BE patientsindicated that 64% of
patients colonized with potential pathogenic
organism. The most frequent of colonized
organisms were H.influenzae(55%) and
Pseudomonas spp.(26%), and 30% of isolated
organisms were antibiotic resistant®. Shimada et
al, inastudy of antibiotic susceptibility of lower
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respiratory tract isolated organisms have been
found that, 57.7% of S. aureus were methicillin
resistant. The frequency of penicillin sensitive S,
pneumonia strains were 37% and all of the S.
pneumonia isolates were completely sensitive to
carbapenems. Inthisstudy P. aeruoginosa isolates
were sensitiveto tobramycin and ciprofloxacin, and
K. pneumonia was susceptible to all of the
antibiotics except ampicillin, but M. catarrhalis
isolateswere sensitiveto all of theantibiotics®. In
a study Weinreich UM and Korsgaard J reported
that rate of colonization and kind of bacteria in
bronchial lavage samples of patientswith chronic
lung diseases was very different, they reported
the H influenzae as the most isolated strain. They
compared frequency of respiratory infections in
different kinds of patientsand finally reported that
in BE casesinfectionswere higher than other types
such as COPD or healthy persons. They were also
reported that BE cases harbor high burden of
colonized bacteria®®.

Kingetal.,inalongtermfollow up of 89
BE cases found that H. influenzae (47%) and P.
aeruginosa (12%) were the most prevalent isolates.
In their study period (5.7+/-3.6 years) antibiotic
resistance in isolates have been increased from
13%t0 30%. [16]

So because of the important role in
exacerbations and increasing resistance against
antibiotics, advanced diagnostic methods such as
microbiological analysis of representative samples
from affected sites could help to better and definite
identification of BE isolated microorganisms, which
in turn could help to better management of disease.
Based on study design, somelimitationswereexisting
in the study. These are including lack of detailed
demographic, medical history and predisposing
factors. In fact it looks like that the bacteriology of
LRT infections is a complicated problem between
microbiologists and respiratory tract associated
physicians. Although the use of antibioticsin BE is
controversial, but because of increasing rate of lungs
colonization with resistant strainsit isrecommended
that in LRT infectionsscreening programsfor resistant
organisms being implemented routinely in hospital
settings. It is aso necessary to do further studiesto
elucidate the risk factors, role of different kinds of
microbes in lung pathologies and prevention
methodsof LRT infections.

J PURE APPL MICROBIO, 6(3), SEFTEMBER 2012.
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