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Kardiyak cihazlara bagh olarak gelisen enfektif endokardit; 15 olgunun analizi
Cardiac device- related infective endocarditis; analysis of 15 cases
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OZET
ABSTRACT
Amag: Bu calismada, kalici pacemaker (PM) L. . . .
Objectives: We aimed to investigate the
ve implante edilebilir  kardiyoversiyon
defibrilatorleri (ICD) ile iligkili endokarditin

demografik, klinik ekokardiyografik ve

demographic and clinical characteristics,

echocardiographic and microbiologic features,

and outcomes of patients with permanent
mikrobiyolojik 6zellikleri ve sonuglarinin )

pacemaker  (PM), and  implantable
arastirilmasi amaglandi.

Calisma plani: Kalict PM ve ICD endokarditi

cardioverter-defibrillator ~ (ICD)  -related

endocarditis in this study.

tanist olan 15 hasta c¢aligmaya alind1 . . .
Study design: The study population consisted

Hastalarin demografik 6zelikleri, kullandiklar . .
of 15 patients with permanent PM and ICD-

ilaclar, klinik ikrobiyolojik 6zellikleri, .
raciat ik ve mixrobiyolopti ozetide related endocarditis. Data on

ekokardiyografi sonuglari, cerrahi tedavi ve . , . L
patients’demographic characteristics,

sonuglar1 kaydedildi.
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Bulgular: Hastalarin ortalama yas1 5716 ve
7’si (%47) kadindi. Kalict PM ve ICD’si olan
15 hastadan 5’i takip swrasinda kaybedildi
(%33). Dort hastada pulmoner emboli gelisti
(%27). Kan kiiltirii 5 hastada (%33) negatif
bulundu. Hastalarin %60’ 1da
iiretilenstafilokoklar ~en  sik  saptanan
mikrobiyolojik ajanlardi. Ug hastaya (%20)
cerrahi tedavi uygulandi.

Sonug¢: Kardiyak cihazlarla iligkili endokardit,
kardiyak cihaz implantasyonun nadir bir
komplikasyonu olmasma ragmen mortalitesi

halen yiiksek olan bir hastaliktir.

Abbreviations:

CRP  C-reactive protein

IE Infective endocarditis

ICD Implantable cardioverter -
defibrillator

CD Cardiac device

PM Pacemaker

TEE Transesophageal echocardiography
TTE Transthoracic echocardiography

Infections related to cardiac devices as
permanent pacemakers (PM) , implantable
cardioverter —defibrillators are serious
diseases accompanied by higher rates of
mortality.™! In the whole world, increasing
number of patients have been undergoing
permanent PM, and ICD implantation. 23

Indications, and rates of usage of these

medications used, clinical, and microbiological
data, echocardiographic findings, types, and
outcomes of surgical treatments were recorded.
Results: The mean age of the patients was
57+£16. Seven patients (47%) were female. Of
the 15 patients with permanent PM and ICD-
related endocarditis, 5 died during in-hospital
follow-up (33%). In four patients (27%)
pulmonary embolism developed. Culture-
negative endocarditis was detected in 5 cases
(33%). Staphylococci were the most common
causative organisms in 60% of the patients.
Three (20%). patients underwent surgical
treatment

Conclusion: Cardiac device-related
endocarditis remains a rare complication of
intracardiac device implantation still with

higher mortality rates.

devices gradually increase with aging of
the population in general..”! In parallel
with the increasing rates of permanent PM,
and ICD use, incidence of device-related
infections also rises.®! Increase in the
incidence of mortality, morbidity, hospital
stays, and economic losses related to the
development of endocarditis is seen.®! In
ICD endocarditis, mortality rates have
been reported as 31, and 66 % in cases
where the device is removed, and 18 % in
the setting of aggressive medical therapy.
(781 Scarce number of investigations
endocarditis

related to developed

secondary to permanent PM, and



intracardiac devices have been conducted
in our country.[®-24

Our aim is to investigate
epidemiological, clinical, and
microbiological characteristics of infective
endocarditis (IE) developed related to
permanent PM, and ICD devices used in
tertiary-care  university/training,  and

research hospitals.

PATIENTS AND METHOD

Two hundred and forty eight patients
treated in tertiary-care university/training
and research hospitals between 2005, and
2012 with the diagnosis of IE were
investigated retrospectively. Among these
patients clinical, and microbiological
features of 15 patients who were
diagnosed as permanent PM, and ICD-lead

endocarditis were analyzed.

Table 1. Demographic features, symptoms, signs, and laboratory results of the patients at

admission
Frequency (n=15)
n % Mean + SD

Gender (Male) 8 53
Admission symptoms

Fever 11 73

Dyspnea 10 67

Lassitude 5 33

Loss of appetite 2 13

Chills 2 13

Loss of weight 1 7
Systolic blood pressure (mm Hg) 105+ 10
Diastolic blood pressure (mm Hg) 70+ 8
Mean heart rate (min) 87+12
Hemoglobin (g/dI) 12+2
WBC (n/ml) 18758 + 8300
Sedimentation rate (mm/h) 61+ 27
C-reactive protein (mg/dl) 67 + 66
Creatinine (mg/dl) 1.25+0.9
Mean age (year) 57 +16

SD: standard deviation.

As is the case with other forms of infective
endocarditis, in ICD endocarditis, blood
cultures, and echocardiographic
examinations constitute the cornerstone of
the diagnostic process. However m ICD-
related endocarditis, normal
echocardiographic evaluation does not rule
out the diagnosis of IE. Both transthoracic
echocardiography (TTE), and

transesophageal echocardiography (TEE)

can vyield false-negative results..*"
Diagnosis of IE was made based on
modified Duke’s criteria.l'® PM or ICD-
related IE was considered when
vegetation on lead or valve is detected by
echocardiographic examination or Duke’s
criteria were met. ICD endocarditis was
confirmed by detection of positive blood
cultures. Cases who couldn’t meet

modified Duke criteria, and those with




generator pocket infection were not
included in the study. From file records of
the centers participated in the study, data
related to clinical features, concomitant
diseases, morbidities predisposing to IE,
culture results, echocardiographic
findings, laboratory results, in-hospital
complications, and mortality  were
retrieved. Pretreatment C-reactive protein
(CRP), erythrocyte sedimentation rate,
white blood cell counts, hemoglobin
values, and renal functions were recorded.
All patients had been investigated as for
diagnosis, and potential complications
using TTE, and TEE was performed for
cases with inadequate imaging quality
obtained by TTE. For the conduction of
our study approval of the Institutional
Ethics Committee of our hospital has been

obtained.
Statistical method

For statistical analysis, data were
evaluated using statistical program “SPSS
for Windows v. 16.0 ” Data were given as

numbers, percentages, means (+ SD).
RESULTS

Mean age of the patient population
which consisted of 8 (53 %) men, and 7
(47 %) women was 5716 (24-80 yrs)
years. The most frequent complaints
observed in patients with IE were fever,
and lassitude. Fever was the most
frequently seen physical finding in 11 (73

%) cases, while lassitude was noted in 5

(33 %) cases. Among laboratory findings,
increased levels of CRP, sedimentation
rate, and WBC counts were remarkable.
Demographic data, and symptoms, and
laboratory findings at admission are seen
in Table 1.

The patients had diabetes mellitus
(n=4; 27 %), and chronic renal failure
(n=3; 20 %). Three patients had to be
operated, and in 2 cases leads had to be
removed. Seven patients were monitored
with only medical therapy. Clinical
characteristics of 15 patients with ICD-
related endocarditis are summarized in
Table 2.

Mean left ventricular ejection
fraction of the patients was estimated as
40+14 percent. The most important
echocardiographic finding was vegetation
found in 93 % (n=14) of the patients.
Multiple vegetations (n=4; 27 %),
vegetations larger than 10 mm (n=7; 47 %)
were also seen. TTE, and TEE detected
vegetations in a total of 14 patients (n=7)
for both imaging modalities.
Echocardiographic findings in IE patients
are seen in Table 3.

The patients were examined as for
the causative microorganisms (Tablo 4),
and the most frequently detected
microorganism was S. aureus in 8 (53%)
cases. In the cultures obtained, growth of
S.epidermidis (n=1), and Pseudomonas
aeruginosa (n=1) was seen, while any
microorganism was not isolated in 5
(33%) cases.



Table 2. Clinical characteristics of the patients

PM endocarditis ICD
(n=10) endocarditis
(n=5)
CRF 1 2
Diabetes mellitus 3 1
Death 3 2
Surgical intervention 3 0
Only medical therapy 7 5
Removal of the lead 2 0
Septic shock 1 2
Pulmonary embolism 3 1
Stroke 1 0
Atrial fibrillation 1 0
NYHA-II/IV 7 2
PM: Pacemaker; ICD: Implantable cardioverter-defibrillator;
CRF: Chronic renal failure; NYHA: New York Heart Association.
Table 3. Echocardiographic features of the patients
Frequency (n=15) %
Vegetation
Multiple vegetation 4 27
Mobile vegetation 10 67
> 10 mm vegetation 7 47
Vegetation on the tricuspid valve 3 20
Vegetation detected on TEE 14 47
Vegetation detected on TTE 7 47
Tricuspid regurgitation 13 87
Mitral regurgitation 7 47
Ejection fraction (%) 40+ 14
Hospital stay (day) 26 £ 17
TTE: Transthoracic echocardiography; TEE: Transesophageal echocardiography
Table 4. Causative microorganisms of infective endocarditis
Microorganism n %
Staphylococci 9 60
Staphylococcus aureus 8 53
Staphylococcus epidermidis 1 7
Gram-negative microorganisms
Pseudomonas aeruginosa 1 7
Culture-negative strains 5 33
Total 15

DISCUSSION

Despite developments in the
design of the devices, and implantation
techniques, ICD infections remain to be
serious issues. In this study, 10 patients

with PM, and 5 with ICD endocarditis

treated with the diagnosis of IE based on
modified Duke’s criteria in tertiary care
university/training and research hospitals
were retrospectively analyzed. Our study
is the first multi-centered retrospective

study performed in Turkey.




Fever is the most important
symptom and sign in patients with
infective endocarditis. In cases with
unexplained fever in a patient with a
cardiac device should arise the suspicion
of IE related to CD. However especially in
elder patients, fever is usually supressed.
CD-related IE is one the most challenging
diagnosis among other forms of IE. Its
clinical  picture  with  predominant
rheumatologic, and respiratory symptoms
is often misleading.['>!"' In our study fever
was the most frequently (73 %) seen
symptom. Shortness of breath, lassitude,
and loss of appetite were other important
complaints.

The role played by
echocardiography in the diagnostic work-
up of IE developed secondary to cardiac
devices is very important.
Echocardiography is helpful in the
detection of lead vegetation, and
involvement of tricuspid valves, and
determination of tricuspid regurgitation.
[15]

Though sensitivity, and specificity
of TEE are higher than TTE, in cases with
suspect CD-related  endocarditis,
application of both methods have been
recommended.!”! In cases where TTE
remains inadequate, TEE aids in the
diagnosis. In our case, vegetations
unrevealed by TTE in 7 patients, were
demonstrated by TEE. Besides, in 14 (93
%) patients, vegetations were detected by

combined use of TTE, and TEE.

Knowledge of etology, and
microbiological agent is quiet important
with respect to effective treatment. CD-
related blood cultures is positive in 77 %
of the cases.!'® Staphylococci are the most

1219201 Gram-negative

prevalent pathogens.!
bacilli rank second among pathogenic
agents.[') Although, differences between
studies have been demonstrated, blood
culture-negativity has been reported in 28-
60 % of the cases.’'??! In our study
staphylococci were the most frequently
(60 %) detected microorganisms. Our
blood culture-negativity was found to be
in compliance with (33 %) the literature
findings.

In the monitorization of the
patients with infective endocarditis, many
laboratory tests can be helpful. Anemia,
and leukocytosis can be observed in 50-70
% of the patients.[**) Sedimentation, and
elevated CRP levels are found in most of
the patients with IE. Laboratory tests
revealed the presence of leukocytosis in 11
(73 %), increased CRP levels in 10 (66
%), and higher erythrocyte sedimentation
rates in 12 (80 %) patients, respectively.

In most of the patients with
cardiac device-related IE, removal of the

device,  together = with  long-term

18.24] Tn most of

antibiotherapy is required. !
the patients, lead can be removed
percutaneously, without the need for a
surgical intervention. However if the ICD
was implanted few years ago, then
percutaneous withdrawal of the lead

creates difficulties.*! Surgical



intervention is recommended in the
presence of severe endocarditis involving
tricuspid valve or in patients with large
vegetations.!'82) In our study , 3 patients
underwent surgical intervention, 2 patients
regained their health., and one patient died
from postoperative septic shock.One of the
two patients who had their leads removed
percutaneously was lost because of
pulmonary embolism. Septic pulmonary
embolism is a very widespread
complication of CD-related IE .1 In this
study, septic embolism developed in 4
patients, and 2 of them died from this
complication.

In conclusion, CD-related
endocarditis is a rare complication of CD
implantation. Despite developments in the
diagnostic procedure, medical, surgical
treatment, and CD designs, IE is still a
serious disease with higher mortality.
Limitations of the study

Duke’s criteria has a higher
sensitivity in the detection of endocarditis
involving the left heart, however its
sensitivity is relatively lower in CD-
related endocarditis. Therefore,
employment of Duke’s criteria in the
diagnosis of IE, is one of the limitations of
the present study. Besides, scarce number

of our cases is another limitation of our

study.
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