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INTRODUCTION
Despite tremendous advances in our understanding of microbial 
pathogenesis over the last 50 years, combating bacterial infections 
continues to be an important part of the medical efforts in hospital 
and community settings. Improvements in the treatment of 
genetic diseases, cancer and organ transplantation have resulted 
in an increased incidence of immunosuppression and the rise of 
opportunistic infections. In particular, non fermenting gram negative 
bacteria pose a significant problem in the clinical environment, as 
they are a common cause of nosocomial infections and are resistant 
to many antibiotics [1]. The common opportunistic pathogens in 
this group are Pseudomonas, Acinetobacter, Stenotrophomonas, 
Burkholderia, and Ralstonia spp. In hospitals, these organisms grow 
in humidifiers, mattresses, ventilators, and disinfectant solutions 
and can form biofilms [2].

B. cepacia is not a single organism but rather a collection of related 
species collectively referred to as the B. cepacia complex (Bcc). 
Bcc and non Bcc species of the Burkholderia genus are diverse and 
can adapt to varying environmental conditions including nutrient 
scarcity, antibiotics, antimicrobial peptides and toxic substances [3]. 
Burkholderia cepacia is a gram negative, aerobic, non fermenting 
bacillus usually found in soil and moist environments. This reflects 
its innate ability to survive and grow in water sources with minimal 
nutrition. This organism particularly affects the lungs in patients with 
Cystic Fibrosis (CF) and is regarded as an important opportunistic 
pathogen in hospitalised and immunocompromised patients. It 
is responsible for approximately 0.6% of all Ventilator Associated 
Pneumonia (VAP) [3]. B. cepacia is a resilient organism, able to 
survive in environments devoid of significant nutritional resources. 
It can grow in aqueous environments and on surfaces commonly 
found in hospitals, such as polyvinyl chloride, a material frequently 
used in respiratory therapy equipment [4]. The organism is not 
only resistant to many antibiotics but also to disinfectants. This 

makes their survival easy in restricted areas like ICU and makes 
their management difficult. Outbreaks of B. cepacia infections have 
been associated with contaminated respiratory therapy equipment, 
solutions, and medications and with unsafe infection control 
practices [5]. Identification of non fermenters remains problematic 
particularly in laboratories using manual identification. However, with 
the availability of automated systems like Vitek, the identification of 
non fermenters has improved to a great extent [6,7]. The vitek 2 
was installed in 2012 in our department and since then an increased 
number of B. cepacia have been reported in our hospital for the last 
six years. Therefore, the study presented the experience with the 
identification, prevalence, and microbiological profile of this infection 
in the hospital as this infection has significant mortality and no such 
study has been published from this region so far.

MATERIALS AND METHODS
The present retrospective study was conducted in the Department of 
Microbiology, Sher-i-Kashmir Institute of Medical Sciences, Srinagar 
Jammu and Kashmir, India, from January 2013 to October 2018 and 
the data was analysed in October 2019. The records of all patients 
diagnosed with B. cepacia in ICU, wards, and OPD were reviewed 
after approval from the Institute Ethial Committee (IEC) under the 
protocol no IEC/SKIMS Protocol # RP 180/2021.

Microbiological Analysis
Blood culture: Blood culture samples were collected in blood culture 
bottles BacT/ALERT (bioMérieux). The samples were incubated in the 
BacT/ALERT system (bioMérieux) and monitored periodically. Bottles 
having positive signals were retrieved from the system, gram-stained 
and cultured on blood agar and MacConkey agar plates. On blood 
agar, the microorganism produced opaque, glistening colonies, which 
were non pigmented initially, later developed yellow pigmentation, 
and were non lactose fermenting colonies on MacConkey agar. 
Colonies of the organisms formed on the agar plates were identified 
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ABSTRACT
Introduction: Burkholderia is an important opportunistic pathogen 
in hospitalised and immunocompromised patients. It is responsible 
for approximately 0.6% of all Ventilator Associated Pneumonia 
(VAP). Burkholderia cepacia (B. cepacia) is a resilient organism, 
capable of survival in environments devoid of significant nutritional 
resources. Authors have come across many cases of B.cepacia in 
hospital for the last six years. 

Aim: To know the prevalence and microbiological profile of 
Burkholderia infection in tertiary care hospital, Srinagar, India. 

Materials and Methods: The present retrospective study was 
carried out in the Department of Microbiology, Sher-i-Kashmir 
Institute of Medical Sciences, Srinagar, Jammu and Kashmir, India, 
from January 2013 to October 2018. The records of all patients 
diagnosed with B.cepacia in Intensive Care Unit (ICU), wards, 

and Outpatient Department (OPD) were reviewed. Identification 
was done by Vitek 2. Descriptive analysis was done and data was 
presented as percentages.

Results: The number of cases showed a steady rise from 
2013 through 2016 and the peak number of cases occurred 
in the year 2016. Then, again the numbers started to decline. 
Surgical ICU was the most common location (n=490) where 
the cases were detected. Most of the isolates were sensitive 
to cotrimoxazole, ceftazidime, tigecycline and levofloxacin and 
moderately sensitive to minocycline and meropenem. 

Conclusion: Burkholderia is no longer restricted to patients 
with Cystic Fibrosis (CF) and can affect patients in ICU setting 
and that the mortality from the infection remains high in our part 
of the world. Further studies are needed to be carried out to 
address this issue.
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location (Ward No.)
No. of cases 

detected
Percentage 

(%)

2013 (1) A/Ea 1 100

2014 (39) 4A 15 38.46

2015 (110) 3A 24 21.8

2016 (330) SICUb 151 45.7

2017 (264) SICUb 186 70.5

2018 (174) SICUb 129 74.2

[Table/Fig-3]:	 Most common site of isolates of B. cepacia as per location in hospital. 
aA/E: Accident and emergency; bSICU: Surgical intensive care unit 4A (Nephrology ward), 
3A (Gastroenterology ward)
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Ceftazidime 511 438 31 42 85.71% 6.07% 8.21%

Levofloxacin 509 430 13 66 84.48% 2.55% 12.97%

Meropenem 587 335 173 79 57.07% 29.47% 13.46%

Minocycline 511 284 219 8 55.58% 42.86% 1.57%

Co-
trimoxazole 

643 591 0 52 91.91% 0.00% 8.09%

Tigecycline 645 535 77 33 82.94% 11.94% 5.12%

[Table/Fig-4]:	 Antibiotic sensitivity of B. cepacia isolates.
The sensitivity was done by Vitek-2 which is an automated system for doing sensitivity. All the 
samples were not tested for all the antibiotics. However, all samples were tested for more than 
one antibiotics to see the sensitivity pattern

Year Isolates SICUa MICUb PICUc NICUd IPD OPD Others

2013 1 0 0 0 0 1 0 0

2014 39 3 2 0 0 33 0 1

2015 110 10 0 1 1 87 5 6

2016 330 158 8 0 3 137 19 5

2017 264 190 0 0 0 51 4 19

2018 174 129 0 0 1 37 5 2

Total 918 490 10 1 5 346 33 33 

[Table/Fig-1]:	 Year-wise distribution of isolates of B. cepacia (n=918).
aSurgical ICU; bMedical ICU; cPaediatric ICU; dNeonatal ICU; Others: Samples received from other 
hospitals; IPD: Inpatient department; OPD: Outpatient department

Years Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2013 0 0 0 0 0 1 0 0 0 0 0 0

2014 0 1 3 1 0 0 8 3 5 6 7 5

2015 4 5 12 10 8 6 7 8 9 17 13 11

2016 21 20 29 24 31 32 34 27 24 30 33 25

2017 34 26 42 28 39 10 11 9 20 12 17 16

2018 18 16 21 16 20 18 14 17 13 10 6 5

Total 77 68 107 79 98 67 74 64 71 75 76 62

[Table/Fig-2]:	 Month-wise distribution of isolates of B. cepacia.

and Antimicrobial Susceptibility Testing (AST) was done by the Vitek-2 
system. A standard inoculum was prepared from different colonies 
formed on agar medium, and the appropriate Vitek-2 cards were 
inoculated following the manufacturers' recommendation. 

Surveillance culture: Surgical Intensive Care Unit (SICU) surveillance 
samples were obtained with swabs and sent to the hospital’s 
microbiology laboratory. Samples were taken from suction apparatus, 
ventilator tubings, Ambu bags (Ambu, Ballerup, Denmark), injection 
preparation trollies, amikacin injection vials, taps, bed railings, Cheatle 
forceps, and from saline for injection preparations. The swabs 
were on blood agar plates and incubated at 36°C overnight under 
aerobic environment. The results were read the following day, and 
the colonies were identified with gram staining and biochemical tests. 
The isolates were confirmed using the Vitek-2 system (BioMérieux). 
The antimicrobial susceptibility of the organisms was performed by 
both the Kirby-Bauer disc diffusion method and the VITEK 2 AST 
card [8]. Surveillance was carried out in SICU and authors isolated 
B.  cepacia from a particular mouth wash that was being sold in 
the local market. Authors purchased fresh samples of the same 
mouthwash from the market and isolated B. cepacia from the fresh 
samples using the Vitek 2 system thus, establishing a link between 
the source and the outbreak.

STATISTICAL ANALYSIS
The results were presented as descriptive statistics in terms of 
relative frequency.

RESULTS 
A total of 918 isolates were detected within the time period. After 
isolation of B. cepacia in the first case in 2012, the authors became 
conscious about the presence of species, so the present study was 
conducted and the number of cases isolated in subsequent years 
increased. The maximum number of cases were isolated in 2016 (330) 
followed by 2017 (264), 2018 (174), and least were in 2015 (110) as 
shown in [Table/Fig-1]. The maximum number of cases in each year 
were seen in SICU (490, 53.4%) followed by Inpatient Department (IPD) 
(346/918, 37.7%). The month wise distribution of cases has shown in 
[Table/Fig-2] where maximum cases were seen in the month of March 
(107, 11.6%). The most common locations from where the organism 
was isolated in the hospital were, accident emergency, nephrology 
ward, gastroenterology ward in the initial years of the study and later 
surgical ICU was the predominant place from where the organism was 
isolated [Table/Fig-3]. The organisms were sensitive to cotrimoxazole 

(91.91%), ceftazidime (85.71%), levofloxacin (84.48%), and tigecycline 
(82.94%). The organisms showed intermediate sensitivity to meropenem 
(29.47%) and minocycline (42.86%). A 13.46% of organisms were 
resistant to meropenem [Table/Fig-4]. Samples that were taken from 
multiple sources within the hospital during surveillance that did not 
grow any species. However, B. cepacia was grown from a mouth wash 
(Hexafresh) collected from bed side and from the fresh one purchased 
from the market [Table/Fig-5]. 
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DISCUSSION
The Bcc organisms are opportunistic pathogens that can cause 
severe infection in immunocompromised patients, especially those 
with CF [9]. In such patients, Bcc infection causes “Cepacia 
syndrome”, usually characterised by sepsis, necrotising pneumonia, 
and an overall bad prognosis. Although many species from this 
group are isolated from the lungs of CF patients, B. cenocepacia 
and B. multivorans appear to cause the most serious infections 
in these patients and account for about 85% of all Bcc infections 
[10]. The importance of Bcc infections in CF has been recognised 
for over 25 years now. With more patients of CF surviving 
infection with B. cepacia may even increase further. Numerous 
studies have documented the importance of B. cepacia is a life-
threatening pathogen in patients with CF and to a lesser extent in 
other immunocompromised conditions and diseases [1,2,11]. It 
is well documented that the B. cepacia group may spread rapidly 
among patients with CF, both within and outside the hospital [12]. 
Lung infections with B. cepacia in patients with CF may end in 
progressive, invasive, and fatal septicaemia [12]. However, few 
studies have documented the occurrence of fatal blood infections 
with B. cepacia in immunocompetent patients [1,10].

This study describes the emergence of blood infections with the 
Bcc group in hospitalised patients with certain underlying diseases 
aside from CF. In the present study, authors encountered a surge in 
the isolation of the organism from the year 2013 to 2016 with only 
one patient in 2013 to 330 isolates grown in 2016. Upto 2012, we 
were identifying organisms by manual tests and most of the non 
fermenters like Burkholderia may have missed. After the installation 
of Vitek-2, the identification was done using the same and most 
organisms were identified from 2013 to 2017. Afterwards, the 
number of isolates started declining although it continues to be 
at 174 isolates in 2018. The reason for this decline was that the 
infection control measures were taken and the identification of the 
source was done. A thorough investigation was carried out and 
samples were taken from multiple sources within the hospital to 
look for the source of the infection but could not find the source 
of infection.

Subsequently, surveillance was conducted in the Neurosurgery 
operation theatre. Swabs were taken from the cidex tray, floor, 
operating table, and scrub station. The organisms isolated were 
E coli, Coagulase negative Staphylococcus (CoNS), and aerobic 
spore bearers. Afterwards, another surveillance was conducted in 
SICU, and samples were taken from injection trollies, ventilator beds, 
HME filters AC vent, drug ampules the organisms have grown were 
Methicillin-resistant coagulase-negative staphylococci (MRCoNS), 
Multidrug resistant (MDR) bacteria Klebsiella pneumonia, MDR E coli, 
MDR Acinetobacter baumannii and spore bearers, Serratia species. 
Bilgin H et al., reported the isolation of similar organisms from ICU in 
a tertiary care hospital in Turkey [13]. Russotto V et al., also isolated 
similar organisms from ICU in their hospital [14]. In August 2018, 
Centers for Disease Control and Prevention (CDC) team also carried 

out surveillance in our hospital and took samples from various 
places like DNS bottles, Transducers, bed rails, povidone-iodine, 
mouthwashes, etc, and isolated different types of organisms like 
Pseudomonas, Acinetobacter, Sphingomonas, Chryseobacterium 
indologenes, and Pseudomonas stuzeri. etc., but again were unable 
to find the source of infection. One interesting finding was that 
authors isolated Chryseobacterium indologenes from the towel. The 
organism is similar to B. cepacia and Vitek sometimes misidentifies 
B. cepacia as Chryseobacterium indologenes. Further identification 
to differentiate B. cepacia and Chryseobacterium indologenes was 
not carried out.

The isolation of B. cepacia from the fresh samples of mouthwash 
purchased from the market and confirmed using the Vitek 2 system 
thus, established a link between the source and the outbreak. 
The observations are similar to Wong SCY et al., who isolated 
B. cepacia from mouthwashes from the outside hospital in Hong 
Kong China [15]. Bilgin H et al., also isolated B. cepacia from 17 out 
of 17 samples of mouthwash from a specific batch in their hospital 
[13]. The month wise distribution of cases shows that there was an 
increase in the number of cases initially which peaked around March 
2017 (42 isolates) and then steadily decreased possibly pointing to 
a potential source of infection during that period. The SICU was 
the most common location where the organism was grown. The 
possible reason was the decreased immunity of these patients and 
the spread of infection from one patient to another because of the 
proximity in an ICU and relocation of ICU. The reason was that the 
relocated ICU was not set up as per standard guidelines. This ICU 
was not having a proper washing area, had inadequate staff, and 
was congested with patients. Bcc has a singular and challenging 
antimicrobial profile. They are resistant to multiple antibiotics, 
especially to the commonly prescribed like aminoglycosides, 
second generation cephalosporins, and polymyxin [16]. Different 
resistance patterns are reported within the different outbreaks that 
have occurred worldwide [9,17,18].

Fortunately, during this outbreak, most of the isolates were sensitive 
to cotrimoxazole, ceftazidime, tigecycline, and levofloxacin and 
moderately sensitive to minocycline and meropenem. Many antibiotics 
which are used now against B. cepacia were not available at that time 
when B. cepacia was first isolated. Worldwide the epidemiology has 
changed from one a common and virulent infection to an infrequent 
but significant infection [2]. We had observed death in 60% of cases of 
B. cepacia infections in ICU patients. But, it remains unclear whether 
the mortality was due to B. cepacia or other co-morbid conditions in 
these patients. Thus, further studies are needed to be administered 
to deal with this issue. However, few assumptions are often made 
up by this study. The disease is no longer restricted to patients with 
CF and may affect patients in an ICU setting which the mortality from 
the infection remains high in our part of the globe. The adequacy 
of control measures was evaluated by follow-up of cases after the 
outbreak, both clinically and microbiologically. Control measures were 
considered adequate because new cases of Bcc sepsis stopped. 
Timely reporting of infection, implementation of infection control 
methods like hand hygiene, proper cleaning, and disinfection of SICU 
equipment, and cohorts of infected cases stopped this outbreak. 

Limitation(s)
The limitations of the study were that it was a retrospective study. 
Prospective studies and involving more number of patients are 
important for future studies. Biochemical identification to differentiate 
between B. cepacia and Chryseobacterium was not carried out.

CONCLUSION(S)
The study highlights the importance of the identification of Burkholderia 
cepacia complex and its role in infection and outbreak. The study 
also highlights the importance of the active role of microbiologists 
and clinicians towards any sudden rise in infection rate. Timely 
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[Table/Fig-5]:	 Organisms grown from swabs taken from various sites during 
surveillance.
aSurgical intensive care unit; bCentral venous catheter; cMedical Intensive care unit;  
ICU: Intensive care unit; CONS: Coagulase negative Staphylococcus; OT: Operation theatre; 
DNS: Dextrose normal saline; KCL: Potassium chloride; NS: Normal saline
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reporting of infection, implementation of infection control methods 
like hand hygiene, proper cleaning is of utmost importance.
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	 Buchovec I, Gricajeva A, Kalė    dienė  L, Vitta P. Antimicrobial photoinactivation [4]
approach based on natural agents for control of bacteria biofilms in spacecraft. 
Int J Mol Sci. 2020;21(18):01-27. 

	 Kutty PK, Moody B, Gullion JS, Zervos M, Ajluni M, Washburn R, et al. Multistate [5]
outbreak of burkholderia cenocepacia colonization and infection associated with 
the use of intrinsically contaminated alcohol-free mouthwash. Chest [Internet]. 
2007;132(6):1825-31. Available from: https://www.sciencedirect.com/science/
article/pii/S0012369215524537.

	 Funke G, Funke-Kissling P. Evaluation of the new VITEK 2 card for identification [6]
of clinically relevant gram-negative rods. J Clin Microbiol. 2004;42(9):4067-71. 

	 Maida I, Lo Nostro A, Pesavento G, Barnabei M, Calonico C, Perrin E, et al. [7]
Exploring the anti-Burkholderia cepacia complex activity of essential oils: 
A preliminary analysis. Evidence-Based Complement Altern Med [Internet]. 
2014;2014:573518. Available from: https://doi.org/10.1155/2014/573518.

	 Biemer JJ. Antimicrobial susceptibility testing by the Kirby-Bauer disc diffusion [8]
method. Ann Clin Lab Sci. 1973;3(2):135-40. 

	 Rhodes KA, Schweizer HP. Antibiotic resistance in [9] Burkholderia species. Drug 
Resist Updat Rev Comment Antimicrob Anticancer Chemother. 2016;28:82-90. 

	 Horsley A, Jones AM, Lord R. Antibiotic treatment for [10] Burkholderia cepacia 
complex in people with cystic fibrosis experiencing a pulmonary exacerbation. 
Cochrane database Syst Rev. 2016;2016(1):CD009529. 

	 Mahenthiralingam E, Vandamme P. Taxonomy and pathogenesis of the [11]
Burkholderia cepacia complex. Chron Respir Dis. 2005;2:209-17. 

	 Mukhopadhyay C, Bhargava A, Ayyagari A. Two novel clinical presentations of [12]
Burkholderia cepacia infection. J Clin Microbiol. 2004;42(8):3904-05. 

	 Bilgin H, Altinkanat G, Bayrakdar F, Sayın E, Gül F, Pazar N, et al. An outbreak [13]
investigation of Burkholderia cepacia infections related with contaminated 
chlorhexidine mouthwash solution in a tertiary care center in Turkey. 2021. 
Doi: 10.21203/rs.3.rs-153265/v1.

	 Russotto V, Cortegiani A, Raineri SM, Iozzo P, Gregoretti C, Giarratano A. What [14]
is the risk of acquiring bacteria from prior intensive care unit bed occupants? 
Vol. 21, Critical care (London, England). 2017. Pp. 55. 

	 Wong SCY, Wong SC, Chen JHK, Poon RWS, Hung DLL, Chiu KHY, et [15]
al. Polyclonal Burkholderia cepacia complex outbreak in peritoneal dialysis 
patients caused by contaminated aqueous chlorhexidine. Emerg Infect Dis. 
2020;26(9):1987-97. 

	 Gautam V, Singhal L, Ray P. [16] Burkholderia cepacia complex: Beyond Pseudomonas 
and Acinetobacter. Indian J Med Microbiol [Internet]. 2011;29(1):04-12. Available 
from: https://www.sciencedirect.com/science/article/pii/S0255085721012652.

	 Dizbay M, Tunccan OG, Sezer BE, Aktas F, Arman D. Nosocomial [17] Burkholderia 
cepacia infections in a Turkish university hospital: A five-year surveillance. J Infect 
Dev Ctries [Internet]. 2009;3(04 SE-Original Articles). Available from: https://jidc.
org/index.php/journal/article/view/19759490.

	 Tseng SP, Tsai WC, Liang CY, Lin YS, Huang JW, Chang CY, et al. The contribution [18]
of antibiotic resistance mechanisms in clinical Burkholderia cepacia complex 
isolates: An emphasis on efflux pump activity. PLoS One [Internet]. 2014;9(8):01-
10. Available from: https://doi.org/10.1371/journal.pone.0104986.

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

