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Abstract

Objective: Chronic respiratory diseases account for 4 nmllaeaths annually. Infections are most frequenseanf
exacerbations. Bronchoalveolar lavage has impreessitivity and specificity of diagnostic technigua diagnosis of
pulmonary infections. Hospital antibiograms are iarportant component of detecting and monitoringndi® in
antimicrobial resistancé aterials and M ethods: Retrospectively BAL fluid reports of patients withronic respiratory
diseases undergoing bronchoscopy in KIMS Hospitakeveollected under aseptic precautions. Antibiatid antifungal
susceptibility testing was done for bacterial isedaand fungal isolateResults: Among 100 BAL sample cultured for
bacterial etiology, 38 samples showed growth, 56ptes showed no growth. Monomicrobial growth of Bl culture
was seen in 34 cases (89%) and polymicrobial gravah seen in 4 (11%). In the antimicrobial sustdi testing,
100% sensitivity was noted to linezolid, levoflokadetracycline, vancomycin, netilmycin and tobsaiin. Pipercillin-
tazobactum and imipenem show sensitivity of 96.2%tibiotics showing high resistance pattern wergaitin (73%)
and amoxicillin-clavulanic acid (52.3%). On fungailture, 27 cases showed growth, of which candid@ans was the
most common isolate (37%). Aspergillus accounted4fasolates (14.8%), aspergillus niger being preiant. All
isolates of candida were 100% susceptible to flazote, itraconazole and voriconazole except candidizans, 10%
showed resistance to voriconazole. All isolatesaspergilluis were 100% susceptible to voriconazamel 100%
resistance to fluconazol€onclusion: Bronchoalveolar lavage has improved sensitivity apdcificity in diagnosis of
pulmonary infections. An updated local antibiogrdon each hospital based on local bacteriologicdatepas and
susceptibilities is essential to guide initial erfigptherapy.

Keywords: Bronchoalveolar lavage, Bacterial isolate, Fungalate, Antibiotic sensitivity, Candida, Klebsg|l
aspergillus.

| ntroduction

Chronic respiratory diseases are a group of chronic breathing, hemorrhages of respiratory passagess sig
disease affecting the airways and other structofes involving respiratory and circulatory system(asphyx
lungs. Common chronic respiratory diseases arerasth ,pleurisy, cardio respiratory arrest, abnormal sput
bronchiectasis, chronic obstructive lung diseases, [1]. Most common causes of infections in theseeas

including  chronic obstrgptlve puI_monary dlgease, are viruses and bacteria (75-80%). Most frequent
emphysema and bronchitis, chronic pleural disease, b i involved i bati nclud moshi
pneumoconiosis, pulmonary eosinophilia, pulmonary Pacteriainvolved in exacerbations include Haemlaghi

heart diseases and disease of pulmonary embolism, influenzae, Streptococcus pneumoniae, Moraxella
pulmonary hypertension,corpulmonale, sarcoidosis, catarrhalis [3]. Chronic respiratory diseases aotdor
sleep apnoea syndrome [1]. Other diseases likdccyst 4 million deaths annually contributing to 5% of lgéo
fibrosis, pulmonary fibrosis and occupational lung  deaths [1]. Measured in Disability Adjusted Life afe
diseases are included [2]. They present with sympto (DALY), in 2005 the burden of chronic respiratory

of cough ,pain in throat or chest, abnormalities of diseases was projected to account for 4% of theaglo
burden and 8.3% of the burden of chronic diseakps [
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diseases is punctuated by exacerbations. Exaaembati
are associated with greater and irreversible decline in
lung function, significant mortality and morbidity.
Infections are most frequent cause of exacerbafins
Early diagnosis and proper choice of antimicrobials
crucial for management of these patients. Sputum
culture yields diagnosis in fewer than 50% of pate
with pneumonia [5]. The advent of bronchoscopy and
guantitative invasive techniques like Bronchoaleeol
lavage has improved sensitivity and specificity of
diagnostic techniques in diagnosis of pulmonary
infections [6].

Aims and objectives

e To detect pathogenic organism by microscopy of
BAL fluid.

» Isolate and identify aerobic bacteria and fungifro
BAL fluid specimen.

» To determine antimicrobial susceptibility patterin o
the isolates.

Material and methods

This was a retrospective collection of data fromuzay
2014 to July 2015 of BAL fluid specimens of patient
with  chronic  respiratory diseases undergoing
bronchoscopy in KIMS Hospital, Bangalore. BAL fluid
specimens were collected under aseptic precaudiods
transported to the laboratory immediately for ferth
processing. The sample was inoculated on Blood, agar
chocolate agar and Macconkey agar using a starila 4
nichrome loop (0.01ml), and incubated at 37 C far 7
hours for quantitative bacterial culture using dtaa
laboratory techniques. Sample was also inoculated i
brain heart infusion broth. For growth positive tpkg
the colony forming units was calculated [7]. Direct

Results

Research Article

microscopy with wet mount preparation (10%
potassium hydroxide) was done on part of the samaple
rule out fungal filaments, and remaining part oé th
sample was centrifuged at 3000rpm for 15-20 minutes
[8]. Supernatant was resuspended in phosphaterbuffe
saline or 1-5ml of the sample itself subjected tar@s
stain for Bacteria or fungus, acid fast staining
techniques like Ziehl-Neelsen stain to rule out
Mycobacteria, Kinyoun's technique for Nocardia [9],
May-Grunwald- Giemsa stain to rule out cysts of
parasites like Pneumocystis [10] and fungus [11paft

of centrifuged sample was also inoculated on
sabouraud’'s dextrose agar for fungal culture and
incubated for 4 weeks at 370C. Antibiotic suscelityb
testing was done for bacterial isolates by Kirby:8i&s
disc diffusion method. Using commercially available
MIC test strips (HiMedia Laboratories) antifungal
susceptibility testing was done for yeast like faihg
isolates by E-test for fluconazole.

Inclusion criteria
1. Adult patients with chronic respiratory diseases
undergoing bronchoalveolar lavage.

Exclusion criteria

1. Patients with unstable cardiac conditions (recen
myocardial infarction, cardiac arrhythmias.etc

2. Pregnant women.

3. Patients who did not give consent for the praced

Statistical Analysis: Data collected will be analyzed
using descriptive statistical methods by computing
percentage, mean and standard deviation. Wherever
necessary the results were depicted in the form of
percentages.

This study was conducted in the department of pobmp medicine, Kempegowda Institute of Medical 8Bces,
Bangalore from January 2014 to July 2015. 100 BAingles of patients with chronic respiratory diseasere studied
to detect the presence of bacterial and fungatiities of lung. Age of the patients varied from&®Byears. Out of 100
cases majority of cases 28 (28%) were in the agepgof >60 years, followed by 22% in 51-60 yeark%2in 41-50
years and 3 % in the age group of 18-20 yearsa6&swere male and 39 cases were female.

Most of the cases in our study include patientd witberculosis (16%), COPD (15%), asthma(15%), tin@mctasis
(7%). Occupational lung diseases and chronic lusgess accounted for only 2% of the cases respbctig shown in
tablel. In the study, cough with sputum producti@s the most common symptom present in 94% casesr Was the
second most common symptom (60%), followed by dgapim 59%. 7 patients presented with hemoptysis wée
diagnosed with bronchogenic carcinoma. Out of 188es 78% of the cases had radiological signs stigged lung
infections. Among 100 BAL sample cultured for baigteetiology, only 38 samples showed growth >10,0FU/ml, 56
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Table 1: Respiratory disease profile
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Disease Cases Percentage (%)
Chronic obstructive respiratory disease 15 15
Asthma 12 12
Interstitial lung disease 13 13
Tuberculosis 16 16
Malignancy 10 10
Non resolving pneumonia 7 7
Pleural diseases 7 7
Sarcoidosis 4 4
Chronic lung abscess 2 2
Occupational lung disease 2 2
Bronchiectasis 7 7
Corpulmonale 7 7
Total 100 100

Samples showed no growth. Monomicrobial growthhef BAL culture was seen in 34/38 cases (89%) ahdmporobial

growth was seen in 4/38 (11%).

Table 2: Profile of infections.

Types of organisms Number of cases (%)

Number of isolates (%)

Monomicrobial 34 (89.4%)

34 (80.9%)

Polymicrobial 4 (10.5%)

8 (19%)

Total 38 (100%)

42 (100%)

Table 3: Organismsin monomicrobial distribution

Type of organisms Number of isolates Per centage (%)
Monomicrobial 34 80.9
Klebsiella pneumonia 7 16.6
Acinetobacter baumanii 6 14.2
Enterococcus faecalis 5 11.9
Escherichia coli 4 9
Streptococcus pneumonia 4 9
Staphylococcus aureus 3 7
Enterobacter aerogenes 2 4.7
Pseudomonas aeuroginosa 1 2.3
Klebsiella oxytoca 1 2.3

Serratia marcescens 1 2.3
Table 4: Organismsin polymicrobial distribution

Type of organisms Number of isolates Per centage (%)
Polymicrobial 8 19

Klebsiella oxytoca+ Escherichia coli 2 4.7
Klebsiella pneumonia+ Enterococcus faecalis 2 4.7
Klebsiella oxytoca + Staphylococcus aureus 2 4.7
Enterobacter aerogenes+ Staphylococcus aureuys 2 4.7
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In the antimicrobial susceptibility testing doner fisolates, 100% sensitivity was noted to linezolievofloxacin,
tetracycline, vancomycin, netilmycin and tobramyddipercillin-tazobactum and imipenem show serigjtiof 96.2%.
Antibiotics showing high resistance pattern wereiitin (73%) and amoxicillin-clavulanic acid (5%6). Antibiotic
resistance pattern shown in table 4.

Table5: Antibiotic resistant pattern seen in different aer obic organisms

Antibiotic | Klebsiella | Acineto Enteroc Staph | E.co | Streptoc | Enteroba | Klebsiel | Pseudo
S pneumoni | bater 0CCUS aureu | li(5) | occus cter la monas
a(8) bauman fecalis(6) s(5) pneumon | aerogenes | oxytoca | aerugin
ii(6) ia(4) (3) (3) osa(1)
Amikacin 0 1(16%) 0 0 1(20 | - 1(33.3%) 0 0
%)
Amoxicilli | 5(62.5%) 3(50%) 2(66.6 | 5(10 | 1(25%) 3(100%) 3(100% O
n/clavulani 1(16.7%) | %) 0%) )
c acid
Clindamyc | - - 1(16.7%)| - - 1(25%) - - -
in
Cefoperazo 2(25%) 3(50%) | 1(16.7%) O 3(60 1(25%) 1(33%) 2(66.6% -
ne %) )
Cefepime 1(16.7%) O 3(60 1(25%) 1(33%) 2(66.6% 0
%) )
Imipenem | O 1(16%) | - 0 0 - 0 0 0
Linezolid - - 0 - - 0 - - -
Vancomyci| - - 0 - - 0 - - -
n
Piperacillin| 0 1(16%) | - 0 0 - 0 0 0
/Tazobacta
m

Out of 100 cases studied, 9 cases were positivadior fast bacilli with ziehl-neelson stain, 23 eaisvere positive for
fungal elements with wet mount examination. Non¢hein were positive for nocardia screened by medikinyoun’s

stain with 1% sulphuric acid. On gram stainingfiamgus, 26 cases showed the presence of gramyeobiidding yeast
like cells and hyphae structures. 77 cases showeevidence of fungus on gram stain. On May-GrunwaBkimsa

staining, 14 cases showed budding yeast like aelishyphal structures. On fungal culture, 27 cabesved growth on
Sabouraud’s dextrose agar and BACTEC mycosis |OtHds. Out of 27 species of fungus isolated, aadilbicans
was the most common isolate (37%). Aspergillus aoted for 4 isolates (14.8%), aspergillus nigernpei
predominant.only one isolate of candoda dublinewsis seen as shown in table 4

Table 6: Organismsisolated in fungal culture.

Organisms Number
Candida albicans 10
Candida parapsilosis 4
Candida glabrata 4
Candida tropicalis 4
Candida dublinensis 1
Aspergillus niger 2
Aspergillus flavus 1
Aspergillus fumigates 1
Total 27
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All isolates of candida were 100% susceptible twdhazole, itraconazole and voriconazole exceptlidanalbicans,
10% showed resistance to voriconazole. Amphoteriimesistance was seen in candida albicans (10%s)dida
tropicalis(75%), candida glabrata and candida psiagis. 25 % of candida tropicalis were resistatcketoconazole.
All isolates of aspergilluis were 100% susceptioleoriconazole and 100% resistance to fluconazsdspergillus niger
and aspergillus fumigates showed 100 % suscepyittiti itraconazole , whereas aspergillus flavus wesistant.
Aspergillus fumigatus was resistance to amphotelcand ketoconazole.

Discussions

Chronic respiratory diseases represent a publittthebhallenge in both industrialized and develop@ogintries because
of their frequency and economic impact. It is majause of mortality and morbidity across the globis study was
conducted to evaluate the bacterial and fungaltageausing infections in patients with chronic respry disease and
with perspective of evaluating their sensitivity ddferent antibiotics. In this study, most of tkéronic respiratory
diseases belong to age group of more than 45 ydach correlated with the study conducted by Mullex et al [12]
(45%) and Merino- Sanchez et al (60%). [13] Agevab65 years is the risk factor for developing pnenia. Use of
inhalational steroids lowers the oral defence amgrpute for microbial colonization.

Bronchoalveolar lavage provides a very usefull fooldiagnosing lower respiratory tract infectioifie present study
yielded positive bacterial BAL cultures in 38% dietcases of suspected lung infections. This isointrast to other
studies like Velez et al [14] and Kottmann et &][Iwhere the positive yield was 51.6% and 55.8%peetively. The
lower positivity rate in the present study might because the study was done in general populatibereas other
studies quoted above were done in immunocomprongiaédnts. In the present study, aerobic gramthagand gram
positive bacteria constituted 65.7% and 34.3% efisolates respectively, which correlates withshely conducted by
Groenewegen and Wouters in patients with COPD sitfpected pneumonia, where aerobic gram negativeymm
positive bacteria constituted 71% and 27% of tludates respectively [16]. Klebsiella (26%) was thest common
pathogen isolated from our study which correlatéh studies conducted by Lin SH et al [17] (19.681 Singh AK et
al.[18] Klebsiella is a part of normal flora of timouth and most widely associated with pneumonia hospitalised
patients and elderly. Hence, its predominance maydiated to the predominate elderly populationoim study.
Comparision among different studies shown in t&ble

Table 7: Comparision of bacterial floraisolated from various studies on chronic respiratory disease.

Study Total Per centage of isolates
isolates | klebsiella Acinetobacter S.aureus | S. pneumoniae Pseudomonas
aeroginosa
Torres et al| 73 - - - 43% -
[19]
LinSHet | 328 19.6% 6.9% 6.1% 2.4% 16.8%
al [17]
Bari et al 60 13.3% 6% - 3% 25%
[20]
Our study | 42 26% 14.2% 11.9% 9.5% 2%

Enterococcal infections are common in those witeulying diseases such as after major surgery, inosuppression,
organ transplant patients and cardio-pulmonaryadise The present study showed 14.2% isolates efamuiccus
faecalis, which is in agreement with study conddidig Bonten et al [21] (13.3%) and Hohenadel §22] (9.9%) on
pneumonia patients. The present study showed maxinegistance of organisms to antibiotics like artlpic(73%),
amoxyclav (52%), cefuroxime (44%), cefaperazone7@) and cotrimaxozole (39%). In the present st@¥, of the
patients were diagnosed with mycobacterium tubesisl This is correlated to study conducted in imouompromised
patients with pneumonia, where 6.6% of the case® wae to tuberculosis. The increased incidenckumgal lung
infection is due to increase in population of immoompromised and susceptible patients like thosstenoids, chronic
diseases like COPD, cirrhosis of liver etc. Theréase use of antibiotic and antifungal prophyldvas also lead to
colonization of fungi in the respiratory tract. Allese factors contribute to the recent explosionumber of cases of
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fungal infection. The prevalence of fungal infeatio the present study was 27%, which was simdasttidy conducted
by Hohenadel et al where fungal etiology accoumite®5% [22]. Among the isolates, 23 were of caadippecies and 5
were of aspergillus species. These findings amitordance with a study conducted in patients misignancy with
suspected lung infections, where 23 isolates oflicnspecies and 7 isolates of aspergillus speoies demonstrated.
Another study conducted in patients with chrongpreatory diseases in Himalayan region had 14 tsslaf candida and
13 isolates of aspergillus [23]. Candida albica8®&4) was the most frequent isolate in the pregenysamong candida
species. This is in agreement with the study cotedliby Phukan AC et al which showed 76% isolatibrtandida
albicans [24]. Similar to other studies aspergilliusnigatus was the most common isolate among atijperg
species.[25], [26] The isolation of aspergillusairhealthy person would be contaminant, but pomnaticluded in the
present study already had decreased immunity astihd chronic lung disease and most of them wereteroid
treatment for their exacerbations. Hence thesesazeed early initiation of antifungal treatment.

Available studies on fluconazole susceptibilitycafhdida albicans isolates from India have showtteno resistance
or a very low percentage of resistance. The prestedy showed 100% susceptibility to fluconazolke present study
has recorded high resistance to amphotericin B J78%ich correlated with the study conducted by i@fteo S Aher
which showed high resistance to amphotericin B .irir@picalis and C. glabrata [27]. Emergence ofl@zesistance in
aspergillus is demonstrated in various studies.icdomzole is preferred therapy for invasive asplegs, high
susceptibility to voriconazole in our study is ssitiwe factor for the patients which correlatedhwétudies conducted by
Snelders et al and Denning DW et al [28], [29] Ehisremergence of multidrug resistant strains nfjfis at an alarming
rate. Hence it is necessary to determine the ang#lisusceptibility to decrease the morbidity anaitality and also
prevent the emergence of drug resistance to highgys. The limitation of the study were small skegize limits the
generalization, Outcome of all the patients studieald not be monitored. Anaerobic organisms ahdrdibiotic groups
could not be studied because of technical limitetio

Conclusion

and COPD
[internet].http:/www.aihw.gov.au/chronic-
respirator conditions/.last accessed on Nov 2013.

Delays in initiation of antibiotic treatment mayatk to
poor outcomes. There is a risk of emergence of MDR
pathogens with inadequate, inappropriate antibiotic
treatment. To initiate an empiric antimicrobial rdyey

we should have the knowledge of microbial florahef
locality and their sensitivity and resistance pase
such information needs to be analysed periodicaily
institution based antibiotic policies formed frorme to
time and made available to all consultants treating
infectious diseases. Hospital antibiograms are an
important component of detecting and monitoring
trends in antimicrobial resistance. It would beaide
through multicenter studies, to generate nationvade
more appropriately region-specific antibiograms,
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