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ABSTRACT

Introduction: Burkholderia cepacia complex (BCC) is a group of gram negative bacteria previously reported from cystic fibrosis cases but now
increasingly reported from various health care associated infections. This opportunistic pathogen shows intrinsic resistance to many antibiotics
leading to morbidity and mortality in hospitalized patients. Here we present an outbreak of B. cepacia bacteraemia in cardiac care unit in a tertiary
care hospital. Material And Methods: This prospective study was conducted over a period of one year with 34 patients who presented with febrile
episodes after undergoing cardiac procedures at cardiac care unit (CCU). Blood cultures were done in BD BACTEC™ FX 40 and minimum
inhibitory concentration (MIC) values for antibiotics were determined by Microscan WalkAway40 Plus. The demographic details, co morbidities,
antibiotic regimen used, duration of their treatment were collected. Results: Out of 34 febrile patients in CCU, eight patients (23.5%) had B.
cepacia bacteraemia. Diabetes (37.5%) and chronic renal failure (25%) was the most common co morbidity found among them. Most of the
isolates were susceptible to ceftazidime, minocycline, trimethoprim-sulfamethoxazole, meropenem and quinolones. Overall clinical outcome was
favourable.Source of B. cepacia could not be traced even after thorough environmental sampling. Conclusion: B. cepacia is an opportunistic
pathogen initially reported from cystic fibrosis cases but now increasingly getting reported from non-respiratory samples of immunocompetent
individuals. Blood stream infection due to B. cepacia in any ward of hospital should be red flagged as it indicates breaches in IPC measures. These
outbreaks can be checked by continuing stringent infection control measures.
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INTRODUCTION:

Burkholderia(previously Pseudomonas) cepacia is an aerobic, gram
negative,motile,glucose non-fermentative bacillus commonly inhabits
in soil and moist environment and remain alive in nutrient-poor water
[1].The Burkholderia cepacia complex (BCC) consist of 17 closely
related species of Gram-negative rods that are scattered in
theenvironment, B. cepacia is one of them[2].B.cepacia often settles in
the lung of patients with cystic fibrosisand has revealed as an important
opportunistic pathogen in hospitalized and immunocompromised
patients (debilitated elderly people, HIV-positive individuals, cancer
patients undergoing chemotherapy, etc)[1,3,4,5]. Repeated small
hospital outbreaks are usually due to a single contaminated source such
as disinfectant,mouth wash, medical devices including respiratory-
therapy equipment nebulizer solutions, intravenous solutions[5, 6, 7,
8,9, 10]. As they remain alive in presence of disinfectants, they behave
as potential nosocomial infections [6].Multiple studies suggest
thatpatients are at increased risk of BCCrelated nosocomial infections
with debilitating underlying diseases, those with prolonged intensive
care unit stay or those with an indwelling device.BCC infections are
intrinsically resistant to many antimicrobial agents thus restricting the
therapeutic options[11,12,13]. B. cepacia true bacteremia is rare but,
pseudo-bacteremia is specified in several reports [6, 14, 15].

In this study, we present a health care associated outbreak of B. cepacia
bacteraemia in cardiac care unit in our hospital.To the best of our
knowledge; this is the first report of B. cepacia bacteremia in resource
limited setting in West Bardhhaman region of West Bengal.

Methods:

Study Design And Setting:

This is a prospective study over a period of one year from September
2023 to August 2024 with 34 patients who presented with febrile
episodes after undergoing cardiac procedures at cardiac coronary unit
(CCU). The CCU is a third level facilityof our tertiary care hospital
which is 15 bedded and gives care to post operative patients with
coronary bypass surgery,cardiac implantable electrophysiological
devices (CEID)implantation and arrhythmia patients.

Clinical Data:

The demographic details, comorbidities, indwelling catheters at the
time of positive blood culture, prior procedure, antibiotic regimen
used, duration of their treatment were collected from the Hospital
information system.

Blood Culture And Identification:

10 ml of blood was collected asepticallyfrom all febrile patients and
were sent inBD BACTEC™ FX 40 (Becton Dickinson, New Jersey,
US) blood culture bottles. Conventionally culture was doneon blood
agar, MacConkey agar and chocolate agar and B. cepacia was
identified as per standard laboratory methods.All isolates were
subjected to Microscan WalkAway40 Plus (Beckman Coulter,
California, USA) for confirmation of identification and antimicrobial
susceptibility test. Minimum Inhibitory Concentration (MIC) values
were determined for the following antibiotics:ceftazidime,
trimethoprim-sulfamethoxazole, meropenem, levofloxacin,
minocycline, colistin, polymyxin B.

Outbreak Investigation And Environmental Sampling:

Patients of B. cepacia infection were discussed with thehospital
infection control committee.Field investigation was performed by the
infection prevention and control (IPC) team.Followingpotential
reservoirs were identified and screened: Oxygen mask, Chlorhexidine
soap, chlorhexidine mouth wash, ultrasound gel, Intravenous (IV)
fluid, venous catheter, IV set and antiseptic solution, wash basin, water
tap. Hands of the health care workers in CCU were also screened.

These environmental samples were primarily cultured in10 ml Brain
Heart Infusion broth (HIMEDIA LAB, INDIA)and B.cepacia agar
base and B.cepacia selective supplement (Code:MU2089-500G and
FD361-5VL manufactured by HIMEDIA LAB, INDIA). Inoculated
plates were incubated at 37°C for 72 hours. Growth of colony was
detected according to manufacturer's instructions.

Statistical Analysis:

Data were entered in MS excel sheet and analysed in the statistical
package for social sciences (SPSS) version 16. The continuous and
categorical variables were presented as mean + standard deviation and
frequencies/percentages.

RESULTS:

Out of 34 febrile patients admitted in CCU during the study period,
eight patients (23.5%) had B. cepacia bacteremia. These positive
patients had mean age of 56 +17 years and males (75%) outnumbered
females (25%). Diabetes (37.5%) followed by chronic renal failure
(25%) was the most common comorbidity found among these positive
patients. The median length of hospital stay was 15 days. Out of eight
B. cepacia positive patients, three had MI,three had CAD and two had
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arrythmia. Seven patients were discharged from the hospital, where
one patient succumbed. Information regarding the patient
characteristics are showed in table 1. Among the baseline
characteristics total lymphocyte count, absolute lymphocyte count,
platelet count and CRP were also recorded (Table 2).

Table 1: Characteristics Of Patients With B. cepacia Infection

Pati|Age |Gender|Comorb|Admission|LOS |Treatme |Outco
ent |(years) idities |diagnosis |in ntand |me
CCU |duration
1 |58 Female | Diabetes| Arrythmia |15  |Carbapen|Dischar
em for 8 |ged
days
2 |56 Male |Chronic [CAD 12 [Ceftazidi | Dischar|
renal me for 10|ged
failure days
3 |80 Male |COPD |MI 17 |TMP- Dischar
SMX and|ged
Quinolon
e for 15
days
4 165 Male |Chronic [CAD 13 Ceftazidi | Dischar
liver me for 10| ged
disease days
5 170 Female | Cerebral| MI 15 |Ceftazidi |Deceas
vascular me for 10|ed
accident days
6 |61 Male |Chronic |MI 12 |Carbapen|Dischar
renal em for 8 |ged
failure days
7 |36 Male |Diabetes|Arrythmia |16  |Carbapen|Dischar
em for 8 |ged
days
8 |25 Male |Diabetes| CAD 15  |[TMP- Dischar
SMX and|ged
Quinolon
e for 15
days

LOS, length of stay; CCU, Cardiac care unit; CAD, Coronary artery
disease; MI, Myocardial infarction; TMP-SMX, trimethoprim-
sulfamethoxazole.

Table 2: Baseline Characteristics Of The Patients (n=8) With

B.cepacia

Characteristics Mean value|Range
Median age 59.50 25-80 yrs
Haemoglobin 10.425(g/dl)| 10-18(g/dl)

Total leucocyte count (TLC) 12,405/ul  [4000-11000/pl

Absolute neutrophil count (ANC)|11,219/ul  [2500-7000/p1

Platelet count 200,000/u1 |150,000-450,000/pl

Antimicrobial Susceptibility B. cepacia Isolates:

The percentages of susceptibility to ceftazidime, minocycline,
trimethoprim-sulfamethoxazole, meropenem were87.5 % (7/8),
62.5% (5/8), 75% (6/8), 87.5 % (7/8) respectively.All isolates were
tested forsusceptibility to piperacillin-tazobactam of which four (50%)
were resistant. Majority of isolates were sensitive to quinolones
(87.5%,7/8).

Clinical Outcome:

Majority of the patients (3/8, 37.5%)were started on meropenem or
ceftazidime and continued for 8-10 days. Majority of these patients
responded to the treatment and discharged.

Outcome Of Outbreak Investigation:

After a thorough environmental sampling, no sources of B. cepacia
could be traced out. The hands of HCWs revealed no significant
growth.

DISCUSSION:

B. cepacia complex comprises of nine different recognized
genomovars, including Burkholderia multivorans, Burkholderia
cenocepacia, Burkholderia stabilis, Burkholderia vietnamiensis,
Burkholderia dolosa, Burkholderia ambiferia, Burkholderia arthina
and Burkholderia pyrrocinia[16].B. cepacia bacteremia cases have
been reported worldwide among patients with cystic fibrosisand
immunocompromised condition. Outbreaks among

immunocompetent individualsmay happen due to contaminated
antiseptics, disinfectants, ventilators and other types of medical
equipments [17].

Some Studies S. shridharan et al [18] reported drug-related outbreaks.
Studies like doit ¢ et al [19] with B. cepacia. Higher mortality was
observed with contaminated red blood cells or total parenteral nutrition
as a part of outbreak investigation reported that majority of patient care
substances were contaminated formula and with the use of multi-dose
vials. Abiding basic hygienic measures and avoiding the use of multi-
dose vialscan prevent drug-related nosocomial infections.

In our study, all B. cepacia bacteraemia patients had mean ANC of
11,219/ul (range 2500-7000/ul) and mean TLC of 12,405/ul (range
4000-11000/ul) which is attributed to triggered immune system. This
is contrary to studies like Baul S. N et al [20] who reported neutropenia
among B. cepaciainfected patients.

Diabetes and chronic renal failure were the most common comorbidity
found among B. cepacia bacteraemia patients. However, these patients
did not have malignancies, transplantation and were minimally
exposed to invasive procedures. Study by Bilgin H. et al [21] reported
COPD and chronic renal failure to be the most common comorbidity
among B. cepacia infected patients. Poor glycaemic control might
predispose to such infection. Patients with chronic renal failure are
prone to develop such infection to factors like contaminated medical
devices.

B. cepacia is innately resistant to various antimicrobial agents
including polymyxins, aminoglycosides, chloramphenicol and beta-
lactams. Co-trimoxazole is used for the treatment of B. cepacia
infection along with ceftazidime and meropenem, alone or in
combination with other antibiotics [22]. Our study revealed majority
of these isolates were susceptible to ceftazidime, minocycline,
trimethoprim-sulfamethoxazole and meropenem which is correlating
with other studies like Kwayess R et al [23] and Baul S.N et al [20] In
our study, we found that the clinical outcome was favourable and only
one patient succumbed which cannot be attributed to B. cepacia alone
whichis correlating with Baul S.N etal [20]

Majority of the studies have revealed contamination of antiseptic
solution, mouth wash, IV fluid after environmental surveillance which
is contrary to our study where even after a thorough environmental
sampling source of B. cepacia could not be ruled out. As a part of
infection prevention and control measures,all the health care workers
of cardiac care unit were advised to strictly abide by hand
hygienepractices and compliance of the unit was monitored by IPC
team. Having achieved a good compliance in IPC measures no cases
were identified with B.cepacia colonization in next three months.

CONCLUSION:

B.cepacia is an opportunistic pathogen initially reported from cystic
fibrosis cases but now increasingly getting reported from non-
respiratory samples of immunocompetent individuals. Intrinsic
resistance to various antibiotics have made the treatment difficult.
Blood stream infection due to B.cepacia in any ward of hospital should
be red flagged as it indicates breaches in IPC measures. By continuing
stringent infection control measures these outbreaks can be checked.

REFERENCES:

[1]  Goldmann DA, Klinger JD. Pseudomonas cepacia: biology, mechanisms of virulence,
epidemiology. J Pediatr. 1986 ;806-12.

[2] Vandamme P, Dawyndt P. Classification and identification of the Burkholderiacepacia
complex: Past, present and future. Syst Appl Microbiol. 2011;34(2):87-95.

[3] Anderson DJ, Kuhns JS, Vasil ML, Gerding DN, Janoff EN. DNA fingerprinting by
pulsed field gel electrophoresis and ribotyping to distinguish Pseudomonas cepacia
isolates from a nosocomial outbreak. J Clin Microbiol. 1991 ;29(3):648-9.

[4] Kahyaoglu O, Nolan B, Kumar A. Burkholderia cepacia sepsis in neonates. Pediatr
Infect Dis J. 1995;14(9):815-6.

[5] vanLaerF,Raes D, Vandamme P, Lammens C, Sion JP, Vrints C, Snoeck J, Goossens H.
An outbreak of Burkholderia cepacia with septicemia on a cardiology ward. Infect
Control Hosp Epidemiol. 1998 Feb;19(2):112-3. PMID: 9510111.

[6] Panlilio AL, Beck-Sague CM, Siegel JD, Anderson RL, Yetts SY, Clark NC et al.
Infections and pseudoinfections due to povidone-iodine solution contaminated with
Pseudomonas cepacia. Clin Infect Dis. 1992;14(5):1078-83.

[7] Hamill, R.J et al. An outbreak of Burkholderia (formerly Pseudomonas) cepacian
respiratory tract colonization and infection associated with nebulizedalbuterol therapy.
Ann. Intern. Med.1995; 122:762-766.

[8] Centers for Disease Control and Prevention (CDC). Nosocomial Burkholderia cepacia
infection and colonization associated with intrinsically contaminated mouthwash--
Arizona, 1998. MMWR Morb Mortal Wkly Rep. 1998; 6;47(43):926-8.

[9]1 Loukil C, Saizou C, Doit C, Bidet P, Mariani-Kurkdjian P, Aujard Y, Beaufils F, Bingen
E. Epidemiologic investigation of Burkholderia cepacia acquisition in two pediatric
intensive care units. Infect Control Hosp Epidemiol. 2003;24(9):707-10.

I International Journal of Scientific Research |—| 49 |



Volume - 14 | Issue - 10 | October - 2025 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr
. ________________________________________________________________________________________________________________|
[10] Weems JJ Jr. Nosocomial outbreak of Pseudomonas cepacia associated with

contamination of reusable electronic ventilator temperature probes. Infect Control Hosp

Epidemiol. 1993;14(10):583-6.

[11] Isles A, Maclusky I, Corey M, Gold R, Prober C, Fleming P, Levison H. Pseudomonas
cepacia infection in cystic fibrosis: an emerging problem. J Pediatr. 1984
Feb;104(2):206-10.

[12] Tablan OC, Martone WJ, Doershuk CF, Stern RC, Thomassen MJ, Klinger JD, White
JW, Carson LA, Jarvis WR. Colonization of the respiratory tract with Pseudomonas
cepacia in cystic fibrosis. Risk factors and outcomes. Chest. 1987 Apr;91(4):527-32.

[13] CLSI. Performance standards for antimicrobial susceptibility testing. 30" edition. Clsi
guideline M100. Wayne, PA: Clinical and Laboratory Standards Institute;2020.

[14] Berkelman, R.L., S Lewin et al. Pseudobacteremia attributed to contamination of
povidone-iodine with Pseudomonas cepacia. Arch. Intern Med. 95:32-36

[15] Gravel-Tropper D, Sample ML, Oxley C, Toye B, Woods DE, Garber GE. Three-year
outbreak of pseudobacteremia with Burkholderia cepacia traced to a contaminated
blood gas analyzer. Infect Control Hosp Epidemiol. 1996;17(11):737-40.

[16] Woods CW, Bressler AM, LiPuma JJ, Alexander BD, Clements DA, Weber DJ et al.
Virulence associated with outbreak-related strains of Burkholderia cepacia complex
among a cohort of patients with bacteremia. Clin Infect Dis. 2004;1;38(9):1243-50.

[17] Lipuma JJ. Update on the Burkholderia cepacia complex. Curr OpinPulm Med. 2005
Nov;11(6):528-33.

[18] Sridharan S, Yamunadevi, Nambi S, Ramasubramanian. Outbreak of B.cepacia
bacteremia following use of contaminated drug vials in a tertiary care centre. Indian J
Med Microbiol [Internet]. 2022;40(1):119-21.

[19] Doit C, Loukil C, Simon A-M, Ferroni A, Fontan J-E, Bonacorsi S, et al. Outbreak of
Burkholderia cepacia bacteremia in a pediatric hospital due to contamination of lipid
emulsion stoppers. J Clin Microbiol [Internet]. 2004;42(5):2227-30.

[20] Baul SN, De R, Mandal PK, Roy S, Dolai TK, Chakrabarti P. Outbreak of Burkholderia
Cepacia Infection: a Systematic Study in a Hematolooncology Unit of a Tertiary Care
Hospital from Eastern India. Mediterr J Hematol Infect Dis. 2018 Sep
1;10(1):¢2018051.

[21] Bilgin H, AltinkanatGelmez G, Bayrakdar F, Saym E, Giil F, Pazar N et al. An outbreak
investigation of Burkholderia cepacia infections related with contaminated
chlorhexidine mouthwash solution in a tertiary care centre in Turkey. Antimicrob Resist
Infect Control. 2021 Oct 10;10(1):143.

[22] Avgeri SG, Matthaiou DK, Dimopoulos G, Grammatikos AP, Falagas ME. Therapeutic
options for Burkholderia cepacia infections beyond co-trimoxazole: a systematic review
of the clinical evidence. Int J Antimicrob Agents. 2009 May;33(5):394-404

[23] Kwayess R, Al Hariri HE, Hindy JR, Youssef N, Haddad SF, Kanj SS. Burkholderia
cepacia Infections at Sites Other than the Respiratory Tract: A Large Case Series from a
Tertiary Referral Hospital in Lebanon. J Epidemiol Glob Health. 2022 Sep;12(3):274-
280.

| 50 |—| International Journal of Scientific Research I




