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ABSTRACT
Background and objectives. Optimal management requires an understanding of Burkholderia infections demo-
graphic, clinical, microbiological, and antibiotic features. This study aims to improve treatment and infection control 
strategies by investigating the clinical profiles and antibiotic susceptibilities of Burkholderia infections in a tertiary 
care context. 
Material and methods. A retrospective analysis of 48 individuals with Burkholderia infections was carried out in 
a tertiary care environment. We gathered and analyzed data on antimicrobial susceptibility, clinical presentation, 
microbiological identification, and demographic features. 
Results. The mean age of the participants was 49.27 years, and their gender distribution was equal. Diabetes, 
heart disease, and hypertension are common comorbidities. The most typical symptoms were fever and cough, 
with infections varying in severity from minor to severe. Burkholderia was predominantly found in urine, blood, 
and respiratory secretions. Testing for antibiotic susceptibility showed inconsistent findings; some drugs, including 
ceftazidime and meropenem, were more successful than others. 
Conclusion. The research highlights the broad demographics impact of Burkholderia infections, in addition to their 
acute and occasionally fatal characteristics. It highlights how important it is to treat every patient differently, ac-
counting for comorbidities and the severity of symptoms. The results emphasize how much more study is required 
to improve treatment options and learn more about the origins of Burkholderia infections.
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INTRODUCTION

Burkholderia cepacia complex (Bcc) is a group of 
Gram-negative bacilli that are of significant concern 
in healthcare settings, especially within tertiary 
care centers where immunocompromised individu-
als are at heightened risk [1]. The Bcc and other Bur-
kholderia species are notoriously known for their 
inherent resistance to multiple antibiotics and their 
ability to cause severe infections, particularly in pa-
tients with cystic fibrosis or chronic granulomatous 
disease [2]. The clinical manifestation of Burkholde-
ria infections can range from asymptomatic coloni-

zation to severe, life-threatening pneumonia and 
sepsis, rendering their identification and the under-
standing of their antimicrobial susceptibility pat-
terns critical [3].

The genus Burkholderia encompasses over 60 
species, of which B. cepacia, B. pseudomallei, and B. 
mallei are the most clinically significant due to their 
pathogenic potential and intrinsic multidrug resist-
ance mechanisms [4]. The difficulty in treating Bur-
kholderia infections lies not only in their resistance 
to common antibiotics but also in their ability to 
form biofilms and evade the host's immune re-
sponses [5]. In tertiary care settings, where patients 
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often receive complex treatments and invasive pro-
cedures, the management of infections must be 
prompt and evidence-based to prevent outbreaks 
and ensure patient safety [6]. In such environments, 
Burkholderia species pose a unique challenge due to 
their high-level resistance to many of the antimicro-
bials conventionally used in hospitals [7].

Recent data suggest that the epidemiology of 
Burkholderia infections is evolving, with a noted in-
crease in hospital-acquired infections. Moreover, 
the global spread of these organisms has been facili-
tated by the movement of patients between health-
care facilities, emphasizing the need for stringent 
infection control measures and robust antimicrobi-
al stewardship programs [8]. The clinical impact of 
Burkholderia species is significant, as these infec-
tions are associated with increased morbidity and 
mortality rates. This is particularly true in vulnera-
ble populations, such as patients with underlying 
lung diseases, where Bcc infections can lead to rapid 
deterioration and a decline in lung function [9]. Fur-
thermore, the presence of Burkholderia species in 
healthcare settings has been associated with longer 
hospital stays, increased healthcare costs, and a sub-
stantial burden on resources, underscoring the im-
portance of early detection and effective manage-
ment strategies [10].

In the context of a tertiary care setting, the study 
of the antimicrobial profile of Burkholderia species 
is critical. It informs the selection of appropriate 
empirical therapy, guides the formulation of infec-
tion control policies, and assists in the surveillance 
of antibiotic resistance trends. This, in turn, aids in 
the optimization of patient outcomes and the pres-
ervation of antimicrobial efficacy [11]. Recent ad-
vances in molecular diagnostics have improved the 
identification and speciation of Burkholderia, al-
though challenges persist due to the extensive di-
versity within the genus. Molecular methods have 
also advanced the understanding of the genetic ba-
sis for antibiotic resistance among these bacteria, 
facilitating the development of novel therapeutic 
strategies [12]. The aim of the study is to delineate 
the clinical profiles of Burkholderia infections in a 
tertiary care setting and to assess the antimicrobial 
susceptibilities of the isolates, in order to inform the 
selection of appropriate empirical therapy, guide in-
fection control policies, and contributes to the sur-
veillance of antibiotic resistance trends.

MATERIALS AND METHODS

Study design and setting
This study was designed as a cross-sectional ob-

servational study, conducted in a tertiary healthcare 
setting. Our research was focused on patients admit-
ted to Saveetha Medical College, a comprehensive 

care facility with a high influx of infectious disease 
cases, between January and June 2023.

Sample selection
Inclusion Criteria: Patients included in the 

study were those with laboratory-confirmed Burk-
holderia species infection, as determined by culture 
and biochemical tests. Ages ranged from 18 to 75 
years, encompassing a diverse demographic.

Exclusion Criteria: Patients were excluded if 
they had received antimicrobial therapy in the two 
weeks prior to admission or had other co-existing 
infections that could confound the study results.

Sampling Method: A total of 48 patients were  
selected through a systematic random sampling 
method from the pool of eligible patients, ensuring a 
representative sample of the patient population 
treated for Burkholderia infections during the study 
period.

Data collection
Patient Demographics: We collected compre-

hensive demographic data including age, gender, 
underlying comorbidities, and history of hospitali-
zations.

Clinical Data: Clinical information such as pre-
senting symptoms, duration of symptoms before 
hospitalization, and severity of infection at admis-
sion was documented.

Microbiological Data: Burkholderia species 
were identified from clinical specimens including 
blood, urine, and respiratory secretions. Standard 
culture methods followed by biochemical testing 
were employed for accurate identification.

Antimicrobial susceptibility testing
Methods: The antimicrobial susceptibility of the 

Burkholderia isolates was determined using the 
disk diffusion method.

Antibiotics Tested: A range of antibiotics com-
monly used to treat Burkholderia infections was 
tested, including ceftazidime, meropenem, and tri-
methoprim-sulfamethoxazole.

Statistical Methods: Descriptive statistics were 
used to summarize demographic and clinical data. 
Inferential statistics, including Chi-square and t-
tests, were employed to identify any significant as-
sociations or differences in outcomes. The statistical 
analysis was conducted using SPSS Version 26.0.

RESULTS

Table 1 shows, the average age of the patients in 
the study was 49.27 years, with a standard deviation 
of 10.62 years. This suggests that the patient popu-
lation with Burkholderia infections in the health-
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care facility during the study period spans a wide 
age range. The study had an equal distribution of 
gender, with 24 male (50%) and 24 female (50%) pa-
tients. This indicates that Burkholderia infections do 
not appear to have a significant gender bias among 
this group of patients. Among the patients, hyper-
tension was the most common underlying comor-
bidity, observed in 31.25% of cases. This highlights 
the potential association between hypertension and 
Burkholderia infections in this patient population.

TABLE 1. Demographic characteristics of 48 patients with 
Burkholderia infections in a tertiary healthcare setting

Category Data

Mean Age (years) 49.27 
Standard Deviation of Age 10.62 
Gender Distribution

Male 24 (50%)
Female 24 (50%)

Underlying Comorbidities
Hypertension 15 (31.25%)
Diabetes 12 (25%)
Asthma 10 (20.83%)
Heart Disease 12 (25%)
Obesity 7 (14.58%)
None 16 (33.33%)

History of Hospitalizations
Yes 21 (43.75%)
No 27 (56.25%)

Diabetes and heart disease were also relatively 
common, with 25% of patients having each of these 
conditions. Asthma was present in approximately 
20.83% of patients, indicating that it is a notable co-
morbidity in this context. Obesity, while less preva-
lent, was still observed in 14.58% of patients. A sig-
nificant proportion (33.33%) of patients had no 
documented underlying comorbidities. This sug-
gests that Burkholderia infections can affect individ-
uals without pre-existing health conditions.

Table 2 shows that the substantial portion of the 
patients (43.75%) had a history of hospitalizations 
prior to the current study. This may indicate that 
Burkholderia infections are more likely to occur in 
individuals with a recent history of hospitalization 
(Table 1).

The cumulative data for 48 patients with Burk-
holderia infections reveals that fever and cough are 
the most common presenting symptoms, affecting 
over half of the patients, indicating a significant res-
piratory involvement. Patients typically sought 
medical attention within 4.5 days of symptom onset, 
suggesting a relatively quick progression of the dis-
ease. In terms of severity at admission, the largest 
group of patients presented with moderate symp-
toms, though a substantial number exhibited either 

mild or severe symptoms. This variability under-
scores the diverse clinical impact of Burkholderia 
infections, highlighting the need for timely diagno-
sis and tailored medical interventions for effective 
management (Table 2).

TABLE 2. Clinical data of 48 patients with Burkholderia 
Infections

Category Data

Most Common Presenting Symptoms
• Fever 30 patients (62.5%)
• Cough 28 patients (58.33%)
• Dyspnea (Difficulty Breathing) 20 patients (41.67%)
• Fatigue 18 patients (37.5%)
• Chest Pain 15 patients (31.25%)
• Headache 12 patients (25%)

Average Duration of Symptoms  
Before Hospitalization

4.5 days 

Severity of Infection at Admission
• Mild 16 patients (33.33%)
• Moderate 20 patients (41.67%)
• Severe 12 patients (25%)

Table 3, elucidates Burkholderia species were 
identified in the blood of about 42% of the cases, in-
dicating a significant presence of the bacteria in the 
bloodstream, which could suggest a systemic infec-
tion. Detection in urine samples in about 31% of 
cases might indicate urinary tract involvement or 
possibly a disseminated infection affecting multiple 
organ systems. 

The highest detection rate was in respiratory se-
cretions (52.08%), which align with the prominent 
respiratory symptoms like cough and dyspnea ob-
served in the patients. This suggests a strong respir-
atory tract involvement. In about 21% of cases, Bur-
kholderia species were identified in more than one 
type of specimen, which could imply a widespread 
infection affecting multiple systems (Table 3).

TABLE 3. Microbiological identification of Burkholderia 
species from clinical specimens

Specimen Type Number of  
Positive Cases

Percentage of 
Total Cases

Blood 20 41.67%

Urine 15 31.25%

Respiratory Secretions 25 52.08%

Multiple Specimens 10 20.83%

Total Cases 48 100%

Table 4 explains the antimicrobial susceptibility 
testing for Burkholderia isolates, covering six antibi-
otics, revealed varied effectiveness. Ceftazidime 
and Meropenem were notably effective, with the 
majority of the isolates showing susceptibility. To-
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bramycin also demonstrated strong efficacy. In con-
trast, Trimethoprim-Sulfamethoxazole, Piperacillin-
Tazobactam, and Ciprofloxacin exhibited a more 
mixed response, with a significant number of cases 
showing intermediate susceptibility or resistance 
(Table 4). 

DISCUSSION

The study's demographic findings show an aver-
age patient age of 49.27 years with a standard devia-
tion of 10.62 years. This wide age range suggests 
Burkholderia infections affect a broad adult popula-
tion. The equal gender distribution, with 24 male 
and 24 female patients each, indicates no significant 
gender bias, aligning with previous research by  
LiPuma [13], which suggests a similar distribution 
in Burkholderia infections, particularly in non-cyst-
ic fibrosis patients. The presence of comorbidities 
like hypertension (31.25%), diabetes (25%), and 
heart disease (25%) in this patient group is notewor-
thy. This association is supported by Hatcher and 
group [14], who pointed out that chronic illnesses 
might predispose individuals to bacterial infections 
due to compromised immunity. The occurrence of 
asthma in 20.83% of patients and obesity in 14.58%, 
along with 33.33% having no comorbidities, further 
indicates the diverse health backgrounds affected 
by this infection.

Clinical data from the study presents an interest-
ing pattern of symptomatology and disease severity. 
Fever and cough were the most common symptoms, 
observed in 62.5% and 58.33% of patients, respec-
tively. This high incidence of respiratory symptoms 
is consistent with Burkholderia's known respiratory 
involvement, as highlighted by Mahenthiralingam 
et al. [15]. The average duration of symptoms before 
hospitalization was 4.5 days, and 43.75% of patients 
had a history of prior hospitalizations. These find-
ings underscore the acute nature of the infection 
and suggest possible healthcare-associated risks, a 
notion supported by Drevinek [16]. The variability 
in symptom severity (mild in 33.33%, moderate in 
41.67%, and severe in 25%) underscores the diverse 
clinical presentations of Burkholderia, as document-
ed by LiPuma [17].

The study's microbiological data is particularly 
telling. Burkholderia species were most commonly 
identified in respiratory secretions (52.08%), which 
is in line with the predominant respiratory symp-
toms like cough and dyspnea. Da Silva group [18] 
corroborate this finding, emphasizing the patho-
gen’s respiratory tract involvement. The bacteria 
were also detected in blood (41.67%) and urine sam-
ples (31.25%), suggesting potential for systemic in-
fection and urinary tract involvement or dissemi-
nated infection, as noted by Zlosnik et al. [19]. The 
presence of Burkholderia in multiple specimen types 
in 20.83% of cases further indicates the potential for 
widespread infection, affecting multiple systems.

The antimicrobial susceptibility testing reveals 
varying effectiveness of different antibiotics. Cef-
tazidime, Meropenem, and Tobramycin showed the 
highest effectiveness, with the majority of isolates 
being susceptible. This finding aligns with Rhodes 
and Schweizer [20], who discuss the intrinsic resist-
ance of Burkholderia to many antibiotics and the 
challenges in treatment. The resistance patterns ob-
served in the study, especially with antibiotics like 
Trimethoprim-Sulfamethoxazole, Piperacillin-Tazo-
bactam, and Ciprofloxacin, highlight the necessity 
for careful antibiotic selection. This is in line with 
the Waters and Ratjen study [21], who emphasize 
the importance of susceptibility testing in guiding 
treatment for Burkholderia infections.

CONCLUSION

The study offers crucial insights into Burkholde-
ria infections, underscoring their extensive impact 
across various demographics, the potential severity 
of the condition, and the challenges in treatment 
due to antibiotic resistance. It highlights the impor-
tance of taking into account patient-specific factors 
such as comorbidities and symptom severity for ef-
fective management. These findings enrich the cur-
rent understanding of Burkholderia and underscore 
the need for further research to enhance treatment 
approaches and understand the disease's progres-
sion in diverse patient groups.
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TABLE 4. Antimicrobial susceptibility of Burkholderia isolates

Antibiotic Susceptible  
cases

Intermediate 
susceptibility

Resistant 
cases

Total cases 
tested

Ceftazidime 30 10 8 48
Meropenem 35 8 5 48
Trimethoprim-Sulfamethoxazole 25 15 8 48
Piperacillin-Tazobactam 28 12 8 48
Ciprofloxacin 22 16 10 48
Tobramycin 32 10 6 48



Romanian JouRnal of infectious Diseases – Volume 27, No. 1, 2024 15

REFERENCES
1. Baldwin A, Mahenthiralingam E, Drevinek P, Vandamme P, Govan JR, et 

al. Environmental Burkholderia cepacia complex isolates in human 
infections. Emerg Infect Dis. 2007:13(3):458-61. https://doi.
org/10.3201/eid1303.060403

2. LiPuma JJ. Burkholderia and emerging pathogens in cystic fibrosis. 
Semin Respir Crit Care Med. 2003:24(6):681-92. doi: 
10.1055/s-2004-815664

3. Gautam V, Shafiq N, Singh M, Ray P, Singhal L, Jaiswal NP, et al. Clinical 
and in vitro evidence for the antimicrobial therapy in Burkholderia 
cepacia complex infections. Expert Rev Anti Infect Ther. 2015:13(5):629-
63. https://doi.org/10.1586/14787210.2015.1025056 

4. Schweizer HP. Mechanisms of antibiotic resistance in Burkholderia 
pseudomallei: implications for treatment of melioidosis. Future 
Microbiol. 2012:7(12):1389–1399. https://doi.org/10.2217/fmb.12.116 

5. Rhodes KA, Schweizer HP. Antibiotic resistance in Burkholderia species. 
Drug resistance updates: reviews and commentaries in antimicrobial 
and anticancer chemotherapy.  2016;28:82-90. https://doi.
org/10.1016/j.drup.2016.07.003 

6. Harun MGD, Anwar MMU, Sumon SA, Hassan MZ, Haque T, Mah-E-
Muneer S, et al. Infection prevention and control in tertiary care 
hospitals of Bangladesh: results from WHO infection prevention and 
control assessment framework (IPCAF). Antimicrob Resist Infect Control. 
2022:11(1):125. https://doi.org/10.1186/s13756-022-01161-4.

7. LiPuma JJ. Burkholderia cepacia. Management issues and new insights. 
Clin Chest Med. 1998:19(3):473–vi. https://doi.org/10.1016/
s0272-5231(05)70094-0 

8. Lee JK. Two outbreaks of Burkholderia cepacia nosocomial infection in 
a neonatal intensive care unit. J Paediatr Child Health. 2008:44(1-2):62-
6. https://doi.org/10.1111/j.1440-1754.2007.01173.x 

9. Coutinho CP, Dos Santos SC, Madeira A, Mira NP, Moreira AS, Sá-Correia 
I. Long-term colonization of the cystic fibrosis lung by Burkholderia 
cepacia complex bacteria: epidemiology, clonal variation, and 
genome-wide expression alterations. Front Cell Infect Microbiol.  
2011:1:12. https://doi.org/10.3389/fcimb.2011.00012 

10. Häfliger E, Atkinson A, Marschall J. Systematic review of healthcare-
associated Burkholderia cepacia complex outbreaks: presentation, 
causes and outbreak control. Infect Prev Pract. 2020:2(3):100082. 
https://doi.org/10.1016/j.infpip.2020.100082 

11. Abbott FK, Milne KE, Stead DA, Gould IM. Combination antimicrobial 
susceptibility testing of Burkholderia cepacia complex: significance of 

species. Int J Antimicrob Agents. 2016:48(5):521-7. https://doi.
org/10.1016/j.ijantimicag.2016.07.020 

12. Henry DA, Mahenthiralingam E, Vandamme P, Coenye T, Speert DP. 
Phenotypic methods for determining genomovar status of the 
Burkholderia cepacia complex. J Clinic Microbiol. 2001:39(3): 
1073–1078. https://doi.org/10.1128/JCM.39.3.1073-1078.2001 

13. Lipuma JJ. The changing microbial epidemiology in cystic fibrosis. Clinic 
Microbiol Rev. 2010:23(2):299-323. https://doi.org/10.1128/
CMR.00068-09 

14. Hatcher CL, Muruato LA, Torres AG. Recent Advances in Burkholderia 
mallei and B. pseudomallei Research. Curr Trop Med Rep. 2015:2(2):62-
9. https://doi.org/10.1007/s40475-015-0042-2.

15. Mahenthiralingam E, Vandamme P. Taxonomy and pathogenesis of the 
Burkholderia cepacia complex. Chron Respir Dis. 2005:2(4):209-17. 
https://doi.org/10.1191/1479972305cd053ra 

16. Drevinek P, Mahenthiralingam E. Burkholderia cenocepacia in cystic 
fibrosis: epidemiology and molecular mechanisms of virulence. Clinical 
microbiology and infection: the official publication of the European 
Society of Clinical Microbiology and Infectious Diseases. 
2010:16(7):821-30. https://doi.org/10.1111/j.1469-0691.2010.03237.x 

17. LiPuma JJ. Burkholderia cepacia epidemiology and pathogenesis: 
implications for infection control. Curr Opin Pulm Med. 1998:4(6):337-
41. https://doi.org/10.1097/00063198-199811000-00005

18. da Silva Filho LV, Tateno AF, Velloso LdeF, Levi JE, Fernandes S, Bento 
CN, et al. Identification of Pseudomonas aeruginosa, Burkholderia 
cepacia complex, and Stenotrophomonas maltophilia in respiratory 
samples from cystic fibrosis patients using multiplex PCR. Pediatr 
Pulmonol. 2004:37(6):537-47. https://doi.org/10.1002/ppul.20016 

19. Zlosnik JE, Zhou G, Brant R, Henry DA, Hird TJ, Mahenthiralingam E,et 
al. Burkholderia species infections in patients with cystic fibrosis in 
British Columbia, Canada. 30 years' experience. Ann Am Thorac Soc. 
2015:12(1): 70–78. https://doi.org/10.1513/AnnalsATS.201408-395OC 

20. Kavanaugh LG, Harrison SK, Flanagan JN, Steck TR. Antibiotic Cycling 
Reverts Extensive Drug Resistance in Burkholderia multivorans. 
Antimicrob Agents Chemother. 2021:65(8):e0061121. https://doi.
org/10.1128/AAC.00611-21 

21. Waters V, Ratjen F. Multidrug-resistant organisms in cystic fibrosis: 
management and infection-control issues. Expert Rev Anti Infect Ther. 
2006:4(5):807-19. https://doi.org/10.1586/14787210.4.5.807

http://doi.org/10.1055/s-2004-815664

