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Abstract

Introduction. Infective endocarditis (IE) caused by Burkholderia cepacia is a very rare and poorly characterized form of
endocarditis. Material and methods. We observed a case of delayed prosthetic mitral valve IE caused by Burkholderia
cepacia in a 34-year-old patient. Results. A patient with a congenital ventricular septal defect underwent cardiac
surgery three times in the past, including the removal of vegetations due to IE at the age of 17 and the mitral valve
plasty in association with the plastic re-repair of ventricular septal defect at the age of 33. The last was complicated by
postoperative pyogenic sterno-mediastinitis, thoracomyoplasty was performed. Ten months later the fever with chills
appeared again, a large vegetation on a mitral valve prosthesis was revealed, and Burkholderia cepacia bacteremia with
multidrug resistance to antibiotics was found. After the start of treatment with trimethoprim/sulfamethoxazole, normal
body temperature was observed, but the course of IE was complicated by thromboembolism with a fatal outcome.
Conclusions. Multidrug resistance of the pathogen to antibiotics, including those empirically prescribed for IE treatment,
is the main risk factor for a poor clinical outcome of IE caused by Burkholderia cepacia. The lack of generally accepted
recommendations on antibiotics dosing, prescribed in accordance with the microorganism sensitivity, contributes to the
problem of IE caused by Burkholderia cepacia management.
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According to the latest estimates 79.3-88% of infec-
tive endocarditis (IE) cases are caused by gram-pos-
itive cocci — staphylococci, streptococci or entero-
coccl, and only in 5% of cases the disease is caused
by gram-negative bacteria [1-6], and specifically by
the HACEK group gram-negative bacteria (Hae-
mophilus species, Aggregatibacter species, Cardio-
bacterium hominis, Eikenella corrodens, Kingella)
[7,8] in 1.4-3% of cases, and by gram-negative
bacteria not belonging to the HACEK group (Esch-
erichia coli, Pseudomonas aeruginosa, Serratia, Aci-
netobacter, etc.) in approximately 2% of cases [4, 9].

ICE-PCS international cohort study has shown
that IE caused by the gram-negative bacteria not
belonging to the HACEK group was associated
with medical interventions in 57% of cases and also
characterized by high mortality (24%) despite fre-
quent surgical treatment (51%) [4].

Gram-negative aerobic bacteria Burkholderia
cepacia (formerly named as Pseudamonas cepacia)
constitute a group of low-virulent opportunistic
pathogens, which are ubiquitous in the environ-
ment (below ground, in water, and in agricul-
tural crops) that are capable of causing severe
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pneumonia in patients suffering from cystic fibro-
sis [10]. Burkholderia cepacia bacteria are very rare
infective agents of IE [11, 12]. The most important
characteristic of Burkholderia cepacia is its natural
multi-drug resistance to antibiotics and disinfec-
tants. The bacteria can persist in phagocytes, form
biofilms, have a wide range of adhesion factors, and
are capable of colonizing the endocardium, valve
prostheses and catheters surface [9, 13, 14]. The
literature shows about 50 IE cases caused by Bur-
kholderia cepacia, most of which are endocarditis
of injection drug users cases as well as prosthetic
endocarditis or endocarditis in patients with immu-
nodeficiency [9, 11, 12, 15, 16]. We have observed
the case of prosthetic mitral valve IE caused by Bur-
kholderia cepacia.

Female patient C., 34 years old, hospitalized with
complaints of shaking chills, fever up to 39.0 °C, dry
cough, and asthenia. The patient has a history of
congenital heart disease: at the age of 3, she under-
went the pulmonary artery banding for ventricular
septal defect (VSD) with high pulmonary hyper-
tension. At the age of 17, the patient suffered an
infective endocarditis on the mitral valve, requir-
ing the following surgical correction: removal of
vegetations in association with the plastic repair
of ventricular septal and pulmonary artery. At the
age of 27 (2009) she completed a pregnancy with-
out complications. The baby was timely delivered.
In January 2015, though she was in satisfactory
condition, the recanalization of the ventricular
septal defect and 3rd degree mitral regurgitation
were revealed during the echocardiography proce-
dure. In March 2015, the mitral valve plasty with
Sorin No. 29 prosthesis and VSD plasty using the
synthetic patch made of dacron were carried out
with preservation of the subvalvular structures of
the posterior mitral leaflet. The late postoperative
period was complicated by pyogenic infection of
the post-operative wound with the development
of fistulous form of chronic sternomediastinitis.
In October 2015, the partial removal of presternum
and mesosternum was carried out, and in Janu-
ary 2016, thoracomyoplasty of the thorax anterior
wall wound with local tissues was performed. The
patient continuously took warfarin (INR 2.5-3.5).
Current deterioration in the condition was noted
on November 10, 2016, when with no apparent

cause the patient developed subfebrile fever, and
2 days later the patient experienced febrile fever up
to 38.5 °C with chills. In addition, on November
14, 2016, the patient noted a short term pain on the
right of her lower back, accompanied by darkened
urine. The patient took levofloxacin on an outpa-
tient basis without any improvement. Dry cough
started on November 18, 2016. On November 20,
2016, the temperature increased to 39.0 °C. The
patient was urgently hospitalized with suspected
pneumonia.

On admission, the patient’s condition was assessed
as moderate. The patient was conscious, coop-
erative. Body temperature was 38.5 °C. Regional
lymph nodes were not palpable. Peripheral edema
and cyanosis were not noted. Joints were not exter-
nally changed. The thorax was symmetrical. There
was a postoperative scar without infiltrative changes
on the anterior thoracic wall along the median line.
Respiratory rate was 16 breaths per minute. Breath-
ing was vesicular. There were muted small bub-
bling rales in the lower parts of the thorax on both
sides. The heart rhythm was regular. Heart sounds
were muffled, and there was a holosystolic murmur,
best heard at the apex and radiated to the axilla,
at all auscultation points. Heart rate was 90 bpm,
and blood pressure was 110/70 mm Hg. Abdomen
was soft and nontender. The liver did not protrude
below the costal margin. The lower pole of the
spleen was palpable. Urination was normal. Stool
was regular and formed.

The complete blood count of 11/21/2016 showed:
leukocytes  22.1*10%/1, erythrocytes 3.27*10'?/],
hemoglobin 91 ¢/l, platelets 180*10%/1, banded
neutrophils: 2%, segmented neutrophils 75%,
lymphocytes 12%, monocytes 1%, ESR 76 mm/h.
The urinanalysis of 11/21/2016 showed: relative
density 1.018, no protein, epithelial cells 1-2 per
HPF, leukocytes 2-4 per HPF, and erythrocytes
0-1 per HPFE. There was no growth in urine cul-
ture from 11/21/2016. Biochemical analysis from
11/21/2016 showed: creatinine 61.2 pmol/l, ALT
211U/1,AST 24 1U/1, C-reactive protein 279.2 mg/1;
INR 3.62. Venous hypertension was revealed and
no focal infiltrative changes were observed on
the chest X-ray 11/20/2016. Abdominal and ret-
roperitoneal ultrasound showed: diffuse changes
in pancreas, splenomegaly; no kidney pathology
was revealed. EGD showed duodenogastric reflux.
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Transthoracic (11/22/2016) and transesophageal
(11/25/2016) Echo revealed mitral valve prosthesis
without functional abnormalities, 1st degree mitral
regurgitation, suspicion of vegetation or thrombus
on the prosthesis (floating formation 0.9 x 1.2 cm)
(Figure 1). Ceftriaxone 2 g intramuscularly (single
dose) was initially prescribed in connection with
the suspected pneumonia and was ineffective:
sustained febrile fever up to 39 °C with chills and
intoxication persisted.

In relation with the identification of floating for-
mation of the mitral valve and 3-week sustained
fever above 38 °C that could not be explained by
any other reasons, on the fifth day of hospital treat-
ment in accordance with the diagnostic criteria
of the European Society of Cardiology, 2015 [17],
IE of the prosthetic mitral valve was suspected in
the patient with predisposing heart disease. Taking
into account the latest recommendations for the
empirical treatment of the prosthetic valve IE asso-
ciated with prior medical care, triple-antibiotic
combination of vancomycin 1.0 g b.id. IV infu-
sion, gentamycin 80 mg b.i.d. intramuscularly, and
rifampicin 0.3 g tid. orally was prescribed [17].
However, on treatment, fever held up for 5 days
with daily rises up to 39-39.5 °C and shaking
chills. The blood test revealed persistent leukocyto-
sis and decreased hemoglobin to 78 g/1. Transtho-
racic Echo from 11/29/2016: the floating forma-
tion of the unchanged size remained on the mitral
valve prosthesis with no signs of dysfunction of the
prosthesis.

Figure 1. Transthoracic echocardiogram of patient
C.: a floating vegetation (0.9 x 1.2 cm) on a prosthetic
mitral valve

On November 29, 2016, the results of a microbio-
logical blood test from 11/22/2016 were obtained.
In three separate blood cultures taken at an interval
of more than 1 hour, the growth of gram-negative
microorganism Burkholderia cepacia resistant to
azlocillin, amoxicillin / clavulanic acid, gentamy-
cin, levofloxacin, doxycycline, imipenem/cilastatin,
ceftriaxone, meropenem, nitrofurantoin, cefepime,
piperacillin/tazobactam, linezolid and sensitive
only to bacteriostatic agent chloramphenicol,
which is not recommended for long-term treat-
ment of IE. Therefore, according to available litera-
ture data on the sensitivity of Burkholderia cepacia
to co-trimoxazole and the greatest effectiveness of
treatment of IE caused by Burkholderia cepacia
with co-trimoxazole IV at doses corresponding to
4-15 mg/kg of trimethoprim and 20-75 mg/kg
of sulfamethoxazole [12, 15], starting on Novem-
ber 30, 2016, co-trimoxazole 960 mg t.i.d. IV was
assigned, while the other antibiotics were canceled.
In accordance with the presence of a major diag-
nostic criterion (mitral valve vegetation) and three
minor criteria (predisposing heart disease, fever
> 38 °C, positive blood culture that do not corre-
spond to a major bacteriological criterion) that
are required for definite diagnosis of IE, the prin-
cipal diagnosis was: secondary acute IE of a pros-
thetic mitral valve, CHD-VSD, history of Infective
endocarditis in 1999, surgical closure of ventricu-
lar septal defect in 2015, Sorin mechanical mitral
valve prosthesis, secondary anemia; CHF NYHA
2 class. On November 30, 2016, the patient was
consulted by a cardiac surgeon, taking into account
the technical difficulties of repeated cardiosurgical
intervention and the absence of dysfunction of the
prosthesis, despite the presence of risk factors for
thromboembolic complications (vegetation larger
than 10 mm and suspicion of the history of throm-
boembolism of the right renal artery), it was recom-
mended to continue antibiotic therapy.

On the second day of therapy with co-trimoxazole,
the patient’s condition improved significantly: the
temperature did not exceed 37 °C, chills stopped,
weakness decreased, and appetite and well-being
improved. On the fifth day the temperature
returned to normal. However, on December 7,
2016, the patient experienced a sharply painful
Osler’s node, a typical IE manifestation caused
by embolism of the arterioles of the fingers pads
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Figure 2. Osler’s node on the finger of a patient C.

(Figure 2), and on December 08, 2016, an acute
cerebrovascular accident in the right hemisphere
with hemorrhagic transformation occurred, which
led to the patient’s death 3 days later.

Discussion

IE caused by Burkholderia cepacia was described
more than 50 years ago [15, 18]. Based on literature
data and our clinical observation, IE caused by this
rare pathogen is most likely to occur on prosthetic
heart valves and intracardiac devices or in patients
with immunodeficiency and in injection drug
users [9, 11, 16, 19]. However, it may also occur on
natural valves in the absence of any special epide-
miological situations [20]. In recent years, the asso-
ciation of Burkholderia cepacia infection, includ-
ing the development of bacteremia or IE, with
in-hospital medical care, especially with the inser-
tion of intravenous catheters, permanent pacemak-
ers, hemodialysis, and prosthetic heart valves has
increasingly been reported [21-24]. Shilpa Bhojraj
et al. described two cases of prosthetic IE caused
by Burkholderia cepacia with a probable common
source of nosocomial infection [16]. Although the
probability of transmission of this infection “from
patient to patient” in cystic fibrosis is recognized
[10], the mechanisms of infection with Burkhold-
eria cepacia with the development of IE have not
been sufficiently studied.

In the clinical situation that we observed, the inef-
fectiveness of the conventional starting empirical
therapy for IE of the prosthetic valve with a com-
bination of rifampicin, vancomycin, and genta-
mycin, which are prescribed according to ESC rec-
ommendations based on the highest likelihood of

infection with Gram-positive cocci [17], indirectly
indicated a possible atypical pathogen. Though
there were no premises for assuming infection with
Burkholderia cepacia before blood culture results.
The main problem in the treatment of infections
caused by Burkholderia cepacia is a high level of
resistance to most antibiotics, including antibiotics
commonly used in the treatment of IE [25]. Molec-
ular mechanisms of resistance of the microorgan-
ism include efflux pumps for chloramphenicol,
porin proteins for aminoglycosides, as well as beta-
lactamases and antibiotic-binding proteins for a
wide variety of antibiotics, including rifampicin
[13, 14, 18]. The causative agent is most sensitive
to ticarcillin, carbapenem (meropenem), cephalo-
sporins (ceftazidime, cefepime), fluoroquinolones
(levofloxacin), piperacillin [25, 26, 27]; however, in
our case, in vitro resistance was detected. Accord-
ing to the literature, the causative agent is also
sensitive to trimethoprim-sulfamethoxazole [18,
25, 26]. Treatment with this drug is considered
to be the most effective for treating IE caused by
Burkholderia cepacia [15, 20]. The sensitivity to co-
trimoxazole in vitro was not tested in the case of
IE. However, clinically there was a normalization
of temperature and improvement of the patient’s
condition in 5 days after initiation of co-trimoxa-
zole therapy.

Due to the rarity of the disease, there are no rec-
ommendations for the antibacterial therapy of IE
caused by Burkholderia cepacia. The decision of
which antibiotic is chosen should be based on the
results of determining the sensitivity of the isolated
pathogen and literature data on the effectiveness
of its use in cases of IE [28]. Burkholderia cepacia
strains isolated from patients with IE are, accord-
ing to the literature, most often sensitive to trim-
ethoprim-sulfamethoxazole and chloramphenicol,
and in most cases antibacterial therapy without co-
trimoxazole was ineffective [12]. In cases described
in the literature, trimethoprim-sulfamethoxazole
was administered at doses ranging from 960 to
8,400 mg/day intravenously as a monotherapy or
in combination with kanamycin and/or polymyxin
B for a period ranging from 10 days to more than
10 months [12, 15, 18, 29]. The use of meropenem,
ceftazidime (as well as their combination), levoflox-
acin, piperacillin-tazobactam [12, 20] has also been
described. Taking into account the high incidence
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of relapse in the treatment of IE caused by Burk-
holderia cepacia, the duration of antibiotic therapy
is no less than 8—-10 weeks followed by regular fol-
low-up of the patient for 6-12 months [12, 18].
The analysis of cases of IE caused by Burkholderia
cepacia that is presented in the literature indicates
an improvement in the prognosis with a combi-
nation of antimicrobial therapy with cardiac sur-
gery, which is performed in approximately half of
patients [15]. Nevertheless, in more than 50% of
the observations of IE caused by this rare pathogen
the patient died.

Unfortunately, in the observed patient, in addition
to the rare causative agent that is resistant to most
antibiotics for the treatment of IE, a high risk of
thromboembolic complications was initially iden-
tified and according to current recommendations,
despite the preservation of the function of the valve
prosthesis, there were indications for surgical treat-
ment. However, this procedure had to be avoided
because of the technical difficulties associated with
repeated surgery on the heart [17, 30]. It is possible
to decrease the risk of thromboembolism with IE
by applying 2-3 weeks of effective antibacterial
therapy [31]. However, on the 9th day of treat-
ment with co-trimaxazole, the patient suffered an
ischemic stroke with hemorrhagic transformation,
which led to death.

Conclusion

IE caused by Burkholderia cepacia is a rare and
inadequately studied form of the disease with a rel-
atively unfavorable prognosis due to the multidrug
resistance of the pathogen to antibiotics that are
empirically prescribed for IE, the tendency of infec-
tion to relapse, and the tendency of the disease to
most frequently relapse in patients with prosthetic
heart valves. The treatment of IE caused by Burk-
holderia cepacia is complicated by the lack of gen-
erally accepted recommendations determining
the necessary doses of antibiotics, which should be
prescribed in accordance with the sensitivity of the
identified causative agent. The duration of antibi-
otic therapy for IE caused by Burkholderia cepacia
is also still a matter of discussion. Our observation
illustrates the need for bacteriological verification
of the IE diagnosis, especially in cases of resistance
to standard empirical treatment.
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