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Abstract:
A 79-year-old man with underlying alcoholic liver cirrhosis presented with complaints of a fever, abdomi-

nal pain, and difficulty walking. A diagnostic work-up revealed liver atrophy and chylous ascites, and sponta-

neous bacterial peritonitis (SBP) was diagnosed based on the cell and neutrophil counts. The Burkholderia
cepacia complex (Bcc) was detected on blood and ascitic fluid cultures. Although broad-spectrum antibiotic

therapy was initiated, the infection was difficult to control, and the patient died of multiple organ failure. Bcc

is often multidrug-resistant and difficult to treat. SBP caused by Bcc has been rarely reported and may have a

serious course, thus necessitating caution.
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Introduction

The Burkholderia cepacia complex (Bcc) is a collective

term for a group of �20 Gram-negative bacilli found in the

natural environment. This bacterial group causes fatal respi-

ratory infections particularly in patients with cystic fibrosis

(CF) and is often implicated in opportunistic infections (1).

It has rarely been detected as a pathogen for spontaneous

bacterial peritonitis (SBP) complicating liver cirrhosis (2).

Of note, Bcc is intrinsically resistant to many antibiotics,

and its infection follows a serious course characterized by

septic shock and renal failure (3).

We herein report a case of SBP caused by a bacterial spe-

cies requiring attention.

Case Report

Patient: A 79-year-old man.

Chief complaint: A fever, abdominal pain, and difficulty

walking

Medical history: Alcoholic liver cirrhosis, diabetes melli-

tus, hypertension, and atrial fibrillation

Life history: Alcohol drinker (43 g/day)

History of present illness: In addition to the above com-

plaints, the patient had also developed anorexia, abdominal

pain, and generalized pain five days before admission. The

patient had a fever and gradually became unable to take

food orally, with walking also proving difficult. He was sub-

sequently transferred to our hospital by ambulance.

State of illness at admission: The patient’s height and

body weight were 159 cm and 51.7 kg, respectively. The

level of consciousness was Japan Coma Scale-0. His blood

pressure was 125/67 mmHg. The pulse rate was 146 beats/

min and regular. His body temperature was 38.5℃. There

was no pallor in the palpebral conjunctiva, although icterus

was detected in the bulbar conjunctiva. The cardiac and res-

piratory sounds were normal. Superficial lymph nodes were

not palpable. The abdomen was flat and hard, and there was

tenderness throughout the abdomen from the upper right ab-

domen to the midline as the strongest point. The liver was

not palpable. No pedal edema was noted.
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Figure　1.　CT findings at the time of admission. There was fluid around the liver and spleen (asci-
tes), and liver atrophy was noted. Neither free air nor abscess formation was noted.

Table　1.　Blood Test Results on Admission.

WBC 3,090 /μL BUN 60.3 mg/dL

Lymph 2.0 % Cre 2.76 mg/dL

Stab 26.0 % CRP 22.5 mg/dL

Seg 48.0 % FBS 29 mg/dL

Myelo 2.0 % HbA1c 7.6 %

Meta 9.0 %

Atypi-Ly 2.0 % Na 137 mmol/L

Hb 7.7 g/dL K 3.8 mmol/L

Plt 5.7×104 /μL Cl 99 mmol/L

Ca 8.6 mmol/L

Alb 2.2 g/dL

LDH 237 U/L PT-sec 18.9 Sec

AST 105 U/L PT% 34 %

ALT 127 U/L PT-INR 1.67

ALP 138 U/L APTT 46.6 sec

γGTP 168 U/L Fib 291 mg/dL

T-Bil 4.4 mg/dL Ddimer 10,4 μg/mL

The hemoglobin level and platelet counts were decreased. The hepa-

tobiliary deviation enzyme levels were elevated. Renal dysfunction 

was detected. Elevated inflammatory responses, abnormal coagula-

tion test values, and an elevated lactate level were also noted.

WBC: white blood cell, lymph: lymphocyte, stab: stab cell, seg: seg-

mented cell, Myelo: myelocyte, Meta: metamyelocyte, Atypi-Ly: 

atypical, lymphocyte, Hb: hemoglobin, Plt: platelet, Alb: albumin, 

LDH: lactate, dehydrogenase, AST: aspartate aminotransferase, ALT: 

alanine aminotransferase, ALP: alkaline phosphatase, γGTP: 

γ-Glutamyl TransPeptidase, T-Bil: total bilirubin, BUN: blood urea 

nitrogen, Cre: creatine, CRP: C-reactive protein, FBS: fasting blood 

sugar, HbA1c: hemoglobin A1c, PT-sec: prothrombin time-second, 

PT%: prothrombin time %, PT-INR: prothrombin time-international 

normalized ratio, APTT: activated partial thromboplastin time, Fib: 

Fibrinogen

Regarding the hematological findings on admission (Ta-

ble 1), although there was no clear elevation in the white

blood cell count, the C-reactive protein (CRP) level was

22.3 mg/dL, revealing an elevated inflammatory response.

Renal dysfunction was noted with a creatinine level of 2.76

mg/dL, urea nitrogen level of 60.3 mg/dL, and estimated

glomerular filtration rate of 18.2 mL/min/1.73 m2. The albu-

min level was 2.2 g/dL. The total bilirubin level was 4.4

mg/dL. The prothrombin time was 34% (international nor-

malized ratio: 1.67). The platelet count was 57,000/μL.

On abdominal plain computed tomography, the liver was

found to be cirrhotic and atrophied with an irregular surface.

Ascites and mild splenomegaly were noted. Neither abscess

formation nor free air was noted (Fig. 1). The hepatic re-

serve was classified as Child-Pugh category C (13 points).

The Model for End-Stage Liver Disease (MELD) score was

22.

Paracentesis was performed for ascites, and the ascitic

fluid was found to be yellow and purulent with a cell count

of 68,195/μL, comprising 80.9% neutrophils (Table 2), and

the serum to ascites albumin gradient was 1.26, suggesting

leaky ascites. Furthermore, bacterial bodies were confirmed

by Gram staining (Fig. 2).

Clinical course after admission: Based on the above re-

sults, SBP was diagnosed, and ceftriaxone (CTRX 2 g once

daily) and human serum albumin 25% were initiated. How-

ever, the fever persisted, and the white blood cell count in-

creased. On hospital day 3, Bcc was detected by blood cul-

ture. The antibiotic was switched to meropenem (MEPM 0.5

g twice daily) (Table 3). However, the white blood cell

count remained elevated. On hospital day 6, because the

drug sensitivity test of the ascitic fluid suggested that the

bacteria might be resistant to MEPM, trimethoprim-

sulfamethoxazole (ST 160 mg every 8 h) combination was

added (Table 4). The patient still poorly responded to treat-

ment; thus, MEPM was switched to levofloxacin (250 mg

once daily) on hospital day 8.

Although the fever and abdominal pain started to im-

prove, abdominal distension owing to ascites worsened, and

while the CRP levels decreased, the white blood cell count

remained elevated (Fig. 3). During progress, the blood sugar

passed in 200-300 mg/dL. Since renal dysfunction also pro-

gressed with time, dialysis was considered on hospital day

11. However, the patient was placed on observation without

dialysis because of his poor general condition and at the re-

quest of his family. He ultimately died on hospital day 12.

MEPM, ST, Levofloxacin, and albumin were continued until
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Figure　2.　Hematoxylin and Eosin staining of ascites sample. 
The arrows indicate the Burkholderia cepacia complex.

Table　2.　Ascites Test Results.

Albmin 0.94 g/dL Cell count 68,195 μL

LDH 1,769 IU/L Neut 80.9 %

Total cholesterol 33 mg/dL Lymph 2.0 %

Sugar determination 49 mg/dL Mono 13.8 %

Protein quantification 1.95 g/dL Eos 3.3 %

Specific gravity 1.025 pH 7.2

Rivalta (+)

White blood cells in the ascites were increased. This result suggests SBP.

LDH: lactate dehydrogenase, Neut: neutrophil, Lymph: lymphocyte, Mono: 

monocyte, Eos: eosinophil

death (Fig. 3).

Informed consent was obtained by allowing opt-out on

our website.

Discussion

Bcc was first reported in 1950 by Burkholde as a phyto-

pathogenic bacterium causing onion to rot and was referred

to as Pseudomonas cepacia (4). In 1992, it was classified

under the Burkholderia genus based on 16S ribosomal RNA

sequencing, DNA-DNA homology values, composition of

cytoplasmic lipid and fatty acid, and phenotypic characteris-

tics (5). In recent years, further genetic analyses have di-

vided Bcc into at least 21 species (6). Because the applica-

tions of Bcc in the agricultural field are numerous, research

on its pathogenicity and safety is continuously being con-

ducted for each class and species based on genetic informa-

tion.

Bcc is a group of glucose-nonfermenting aerobic Gram-

negative bacilli that exist in moist natural environments,

such as water, sewage, vegetables, and fruits. In the medical

field, Bcc is an important pathogen in patients with CF,

bronchiectasis, and a history of lung transplantation; it is

also responsible for nosocomial infections through contami-

nated medical devices, such as catheters and disinfectant so-

lutions (1, 7, 8). Generally, this bacterial group is rarely re-

ported except in immunocompromised patients and those

with CF (9). The present patient had diabetes mellitus, but a

blood test by a previous doctor 2 months before admission

showed an HbA1c of 7.0% and occasional glycemic level of

150 mg/dL, so his glycemic control was not bad.

A previous study reported that Bcc was detected by posi-

tive ascitic fluid culture in 11 of 252 patients with SBP

(4.3%) (3). However, commonly identified pathogens for

SBP are Gram-negative bacilli (i.e. Escherichia coli and

Klebsiella) and Gram-positive cocci (mainly streptococci

and enterococci) (10). Bcc is often drug-resistant and intrin-

sically resistant to antibiotics, including aminoglycosides,

first- and second-generation cephalosporins, synthetic peni-

cillin, and polymyxins (11), as Bcc bacteria have a gene in-

ducing β-lactamase that confers resistance to β-lactam anti-

biotics by altering penicillin-binding proteins and efflux

pumps (3). The sensitivity and treatment of Bcc have been

reported in immunocompromised patients and others in real-

world clinical practice. In a report of patients infected with

Bcc during the treatment of hematologic conditions, Bcc

was found to be sensitive to imipenem in all patients, and

their blood culture results became negative within 3 days of

treatment with cefoperazone-sulbactam or piperacillin-

tazobactam (12). In a cohort study that followed up non-CF

patients positive for Bcc for 17 years, 94% and 88% of Bcc

isolates were sensitive to trimethoprim-sulfamethoxazole and

fluoroquinolones, respectively, whereas approximately 70%

of the isolates were sensitive to ceftazidime and MEPM.

The most frequently used antimicrobial agents in that cohort

study were quinolone antimicrobial agents, followed by

carbapenem antibiotics, ST combination, and ceftazidime.

The study concluded that there was no marked difference in

the prognosis, regardless of the antimicrobial agents, as long

as an effective antimicrobial agent was selected (in vi-
tro) (9).

Although there have been a few reports of Bcc isolated

from patients with SBP, a report of 11 cases indicated that

Bcc was sensitive to cotrimoxazole and MEPM and resistant

to CTRX, ceftazidime, cefepime, cefotaxime, and colis-

tin (3). Another case report showed that patients survived af-

ter two weeks of treatment with MEPM (13). In general, the

early use of antibiotics is recommended because the SBP

prognosis is poor even with culture results being unknown.

Third-generation cephalosporins are the first choice (14). In

recent years, however, the spread of multidrug-resistant bac-

terial infections has reduced the efficacy of commonly used

antibiotics, including third-generation cephalosporins (15).

The selection of initial antibiotics should be adjusted ac-

cording to the presence of risk factors for multidrug-resistant

bacterial infection and the severity of infection, and regional

epidemiology should also be considered. In a population at

high risk for multidrug-resistant bacterial infections, empiri-

cal treatment requires the use of broad-spectrum antibiotics

(carbapenem or tigecycline) and drugs with known activity

against resistant bacteria. An early de-escalation strategy is

recommended (16). Based on the above findings, infection

with Bcc should be treated with carbapenem, ST combina-
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Figure　3.　Progress chart during hospitalization. Despite using broad-spectrum antibacterial drugs, 
although the CRP levels decreased, the white blood cell count remained elevated. CRP: C-reactive 
protein, WBC: white blood cell, BT: body temperature

Table　3.　Results of the Sensitivity Test of Burkholderia Cepacia (Blood Culture).

Drug MIC* (μg/mL) Result Drug MIC* (μg/mL) Result

ampicillin 4 R meropenem ≤0.25 S

piperacillin 64 R aztreonam 16 I

SBT/ABPC** ≤2 R gentamaicin 8 I

TAZ/PIPC*** ≤4 R amikacin 16 S

cefazolin ≥64 R minomaicin ≤1 S

cefmetazole ≥64 R levofloxacin 1 S

ceftriaxone ≤1 R ciprofloxacin 1 S

ceftazidime ≤1 R ST**** S

cefepine ≤1 R

*MIC: minimum inhibitory concentration. **SBT/ABPC: sulbactam/ampicillin.

***TAZ/PIPC: poperacillin/tazobactam. ****ST: sulfamethoxazole/trimethoprim.

Table　4.　Results of the Sensitivity Test of Burkholderia Cepacia (Ascitic Fluid).

Drug MIC* (μg/mL) Result Drug MIC* (μg/mL) Result

ampicillin ≥32 R meropenem 8 I

piperacillin ≥128 R aztreonam ≥64 R

SBT/ABPC** ≥32 R gentamaicin 8 I

TAZ/PIPC*** ≥128 R amikacin 16 S

cefazolin ≥64 R minomaicin ≤1 S

cefmetazole ≥64 R levofloxacin 1 S

ceftriaxone ≥64 R ciprofloxacin 1 S

ceftazidime 16 I ST**** S

cefepine 32 R

*MIC: minimum inhibitory concentration. **SBT/ABPC: sulbactam/ampicillin.

***TAZ/PIPC: poperacillin/tazobactam. ****ST: sulfamethoxazole/trimethoprim.
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tion, quinolones, tetracycline, and chloramphenicol.

According to a systematic review, the mortality rate of

SBP patients is 31.5% at 1 month and 66.2% at 12 months,

and the mortality rate of patients with bacteremia is

42.2% (17). Factors determining the prognosis of patients

with SBP include renal dysfunction, the MELD score, re-

fractoriness to treatment, immunologic suppressor factors,

and nosocomial SBP (18). Patients with liver cirrhosis who

develop SBP are at risk of developing renal failure (19).

However, renal failure, which occurs even after treatment

with appropriate antibiotics, may be caused by excessive in-

flammatory responses of the host or hemodynamic changes

associated with sepsis, instead of tissue damage directly

caused by the bacteria (20). In a study including the largest

number of patients with SBP caused by Bcc, 10 of 11 pa-

tients developed acute kidney injury, and 8 of 11 patients

died of sepsis or multiple organ failure (3). This suggests

that infection with Bcc is likely to be complicated by fatal

conditions, such as renal failure, and multidrug resistance of

Bcc is not the only issue to be considered. Thus, Bcc may

be a bacterial group that is likely to cause sepsis associated

with excessive inflammatory responses and hemodynamic

changes in the host.

In the present case, the Cre value of 1.16 mg/dL (blood

test at the previous doctor) increased sharply to 2.7 mg/dL

within 2 months before admission. In addition, the patient

was in septic shock at the time of admission. These findings

suggest that the main cause of renal dysfunction at the time

of admission in this patient was multiple organ failure asso-

ciated with infectious disease. Furthermore, we cannot rule

out the potential involvement of type 1 hepato-renal syn-

drome secondary to SBP in the exacerbation of the renal

function after hospitalization.

In patients with liver cirrhosis, SBP is considered to be

caused by enterobacterial proliferation and changes in the

intestinal barrier owing to portal hypertension in addition to

reticuloendothelial system dysfunction (21). Although many

aspects of the association between intestinal microflora and

Bcc in liver cirrhosis are unknown, they seem to be inter-

related to an extent. Because Bcc cannot be killed by disin-

fectant solutions such as chlorhexidine (22), the possibility

of infection from disinfectant solutions by multiple punc-

tures has also been mentioned (13). In the present case, al-

though the patient had been admitted to a previous hospital

for treatment multiple times, we were unable to confirm

whether or not ascites paracentesis had been performed at

the previous hospital. In addition, this patient was unem-

ployed at the time of admission (although he almost never

went out), and we had no information on his previous occu-

pation. Therefore, the route of infection was unknown.

Conclusion

Because Bcc is multidrug-resistant, its infection is likely

to become serious and difficult to treat. Although reports of

SBP caused by Bcc are rare, many describe SBP compli-

cated by acute kidney injury. The first-choice drug for SBP

is a third-generation cephem antibiotic. However, Bcc can

be resistant to this drug, causing multiple organ failure and

resulting in a high mortality rate. Our patient also had a se-

rious clinical course. In clinical practice, caution should be

exercised.
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