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Abstract

Background: Aggregatibacter bacteria are a rare cause of endocarditis in adults. They are part of a group of
organisms known as HACEK – Haemophilus, Aggregatibacter, Cardiobacter, Eikenella, and Kingella. Among these
organisms, several Haemophilus species have been reclassified under the genus Aggregatibacter. Very few cases of
Aggregatibacter endocarditis in patients with pacemaker devices have been reported.

Case presentation: We present here what we believe to be the first case of Aggregatibacter aphrophilus pacemaker
endocarditis. A 62-year-old African American male with a medical history significant for dual-chamber pacemaker
placement in 1996 for complete heart block with subsequent lead manipulation in 2007, presented to his primary
care doctor with fever, chills, night sweats, fatigue, and ten-pound weight loss over a four-month period. Physical
examination revealed a new murmur and jugular venous distension which prompted initiation of antibiotics for
suspicion of endocarditis. Both sets of initial blood cultures were positive for A. aphrophilus. Transesophageal
echocardiogram revealed vegetations on the tricuspid valve and the right ventricular pacemaker lead (Figure 1).
This case highlights the importance of identifying rare causes of endocarditis and recognizing that treatment may
not differ from the standard treatment for typical presentations. The patient received intravenous ceftriaxone for his
endocarditis for a total of six weeks. Upon device removal, temporary jugular venous pacing wires were placed.
After two weeks of antibiotic treatment and no clinical deterioration, a new permanent pacemaker was placed and
the patient was discharged home.

Conclusions: This is the first case of A. aphrophilus endocarditis in a patient with a permanent pacemaker. Our
patient had no obvious risk factors other than poor dentition and a history of repeated pacemaker lead
manipulation. This suggests that valvulopathies secondary to repeated lead manipulation can be clinically
significant factors in morbidity and mortality in this patient population.
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Background
Pacemaker endocarditis caused by Aggregatibacter spe-
cies is rarely described. We present a case of pacemaker
endocarditis secondary to Aggregatibacter aphrophilus,
an organism not previously described in the literature as
causing pacemaker endocarditis. Aggregatibacter species
are a member of the HACEK group of organisms, which
also include Haemophilus, Cardiobacter, Eikenella cor-
rodens, and Kingella. HACEK organisms are part of the
normal oropharyngeal flora, and typically account for
1-3% of native valve endocarditis [1,2]. In recent years,
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the number of cardiac devices implanted in patients
has increased. Unusually, the number of cardiovascular
implantable electronic device (CIED) infections has risen
by a greater proportion [3,4]. Endocarditis has been de-
scribed in up to 7-10% of cases of pacemaker-related in-
fections [3-6]. Typically, Staphylococci are the primary
organism responsible for CIED endocarditis [4]. Several
large retrospective reviews have not reported HACEK
endocarditis in patients with CIEDs [1,2], although there
have been case reports published [7-9].

Case presentation
The patient is a 62 year old African American male with
a medical history significant for complete heart block
treated with dual chamber pacemaker implantation in
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1996. This was revised in 2007 secondary to a ventricu-
lar lead fracture with total left subclavian vein occlusion
necessitating lead placement in the right subclavian
vein. He initially presented to his primary care physician
with a four month history of subjective fevers, chills, night
sweats, vomiting, fatigue, decreased energy, and a ten
pound weight loss. Physical exam in the office revealed
a new systolic murmur consistent with tricuspid regur-
gitation (TR) and jugular venous distention (JVD). Blood
cultures were drawn as an outpatient. One week later,
blood cultures were positive for Aggregatibacter aphrophi-
lus, and the patient was told to go to the Emergency
Department (ED). In the ED the patient was afebrile,
with a heart rate of 70 beats/minute and a blood pres-
sure of 130/76 mmHg. His pulse oximetry was 96% on
room air. There was no erythema or tenderness over the
pacemaker pocket. A TR murmur and JVD were again
noted. No lesions were noted on the skin. Initial labora-
tory values showed a white blood cell count of 14,200
with a differential of 75% neutrophils, 17% lymphocytes,
and 1% monocytes. The erythrocyte sedimentation rate
was 91 mm/hour. A urinalysis was negative. Peripheral
blood cultures were also drawn; subsequently the patient
was given a dose of 3.375 g intravenous (IV) piperacillin/
tazobactam by the ED physician.
The patient was admitted to the general medical floor

with a high clinical suspicion of HACEK endocarditis
and antibiotics changed to ceftriaxone IV 2 g Q24 hours
based on outpatient culture susceptibilities that showed
beta lactamase negative strains susceptible to penicillin,
ampicillin, amoxicillin, gentamycin, ciprofloxacin, and
ceftriaxone. On the night of admission, the patient was
febrile with a temperature of 101 degrees F (38.3 C).
Figure 1 Transesophageal echocardiogram showing a 1.2 × 0.7 cm ve
lead in the right atrium at the coaptation of the tricuspid valve leaf
RV = Right Ventricle.
A stat transesophageal echocardiogram (TEE) revealed
a 1.2 cm × 0.7 cm vegetation attached to the posterior
leaflet of the tricuspid valve and a smaller vegetation at-
tached to the right ventricular pacemaker lead near the
coaptation of the tricuspid valve leaflets (Figure 1). He
underwent a pacemaker extraction with removal of his
device and all leads. Intraoperatively, lead sites and the
pocket were debrided with an antibiotic solution. Tissue
and extracted leads were also swabbed and cultured. Fol-
lowing extraction, a temporary jugular pacer was placed
and the patient was transferred to the Cardiac Care
Unit. On the fifth day after admission cultures confirmed
beta lactamase negative Aggregatibacter aphrophilus with
the same susceptibilities reported as outpatient blood
cultures.
Following lead extraction, the patient remained afe-

brile and clinically stable. Repeated blood cultures were
persistently negative. Echocardiography prior to new de-
vice placement showed residual casts on the tricuspid
valve and the junction of superior vena cava and right
atrium. A new dual chamber permanent pacemaker was
then surgically deployed. He remained stable and was
discharged five days later with a Hickman® catheter to
finish the remaining 28 days of ceftriaxone for a total of
42 days of antibiotics.

Discussion
Aggregatibacter aphrophilus, first described in 1940 by
Khairat and colleagues (initially as Haemophilus aphro-
philus) is a member of the group of HACEK organisms
[10]. Notably, Aggregatibacter aphrophilus now includes
species formerly known as H. paraphrophilus and H.
aphrophilus [11].
getation (arrow) attached to the right ventricular pacemaker
lets. Ao = Aorta, TV = Tricuspid Valve, RVL = Right Ventricular Lead,
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As discussed earlier HACEK organisms account for a
small percentage of cases of endocarditis. The occur-
rence of HACEK organisms in CIED patients is limited
to case reports in the current literature. We believe that
our case is the first reported case of Aggregatibacter
aphrophilus endocarditis in a pacemaker-dependent pa-
tient. Typically Aggregatibacter aphrophilus is part of
normal oral flora and frequently found in dental pla-
ques and gingival scrapings [11,12]. Dental procedures,
tongue piercings, use of tongue scrapers, and recent
upper respiratory tract infections are known causes for
bacterial entry into the bloodstream [9,11]. In our case,
the patient did not report any of the above mentioned
factors. However, his exam was significant for markedly
poor dentition.
We theorize that the patient may have seeded the

bacteria while brushing his teeth. It is well known that
this activity increases the risk of transient bacteremia
several-fold [12,13], and given his lack of any other risk
factors, this seemed most plausible. Additionally, it is
thought that A. aphrophilus is similar to Streptococci
species in that it has a tendency to be virulent only in a
predisposed, structurally defective heart [12,14]. The
presence of pacemaker leads is known to cause tricus-
pid valvulopathy [15]. It is likely that our patient’s re-
peated lead manipulations caused a valvulopathy which
served as a nidus for bacterial seeding.
Our treatment method of A. aphrophilus pacemaker

endocarditis was similar to the treatment of pacemaker
endocarditis caused by other organisms. Upon device
removal, the patient was placed on temporary jugular
venous pacing. It was mentioned earlier that temporary
pacing is associated with increased risk for future infec-
tion; however it was necessary in our patient given a
history of complete heart block. Additionally, the pa-
tient received antibiotic treatment with ceftriaxone for
a total of six weeks in accordance with resulted sus-
ceptibilities and published guidelines [16]. After two
weeks of antibiotic treatment and no clinical deterior-
ation, a new permanent pacemaker was placed and the
patient was discharged home to finish 4 more weeks of
IV antibiotics

Conclusions
After a thorough literature search, we did not find any
other cases of A. aphrophilus endocarditis in a patient
with a permanent pacemaker. In addition, this organism
is a rare cause of endocarditis in the general population.
Our patient had no obvious risk factors other than poor
dentition and a history of repeated pacemaker lead ma-
nipulation. This suggests that valvulopathies secondary
to repeated lead manipulation can be clinically signifi-
cant factors in morbidity and mortality in this patient
population.
Consent
Written informed consent was obtained from the patient
for publication of this Case Report and any accompany-
ing images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Abbreviations
HACEK: Haemophilus, Aggregatibacter, Cardiobacter, Eikenella, Kingella;
CIED: Cardiovascular implantable electronic device; TR: Tricuspid
regurgitation; JVD: Jugular venous distention; ED: Emergency department;
IV: Intravenous; TEE: Transesophageal echocardiogram; Ao: Aorta; RV: Right
ventricle; RVL: Right ventricular lead; TV: Tricuspid valve.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SRP, NHP, and AB were major writers of this manuscript. HS was a minor
author who provided editing of the manuscript as well as clinical guidance
throughout the case. All authors read and approved the final manuscript.

Acknowledgements
The authors would like to thank Dr. S Luke Kusmirek and Dr. Steve Kutalek
for their assistance providing additional clinical care in this case via device
extraction and re-implantation.

Author details
1Department of Internal Medicine, Drexel University College of Medicine,
Philadelphia, Pennsylvania, USA. 2Department of Pulmonary/Critical Care,
Drexel University College of Medicine, Philadelphia, Pennsylvania, USA.
3Department of Cardiology, Drexel University College of Medicine,
Philadelphia, Pennsylvania, USA.

Received: 28 July 2014 Accepted: 13 November 2014
Published: 8 December 2014

References
1. Chambers ST, Murdoch D, Morris A, Holland D, Pappas P, Almela M,

Fernanez-Hidalgo N, Almirante B, Bouza E, Forno D, Del Rio A, Hannan MM,
Harkness J, Kanafani ZA, Lalani T, Lang S, Raymond N, Read K, Vinogradova
T, Woods CW, Wray D, Corey GR, Chu VH: HACEK infective endocarditis:
characteristics and outcomes from a large, multinational cohort.
PLoS One 2013, 8.

2. Marks DJ, Hyams C, Koo CY, Pavlou M, Robbins J, Koo CS, Rodger G, Hugget
JF, Yap J, Macrae MB, Swanton RH, Zumla AI, Miller RF: Clinical features,
microbiology and surgical outcomes of infective endocarditis: a 13-year
study from a UK tertiary cardiothoracic referral centre. QJM. in press.

3. Voigt A, Shalaby A, Saba S: Continued rise in rates of cardiovascular
implantable electronic device infections in the United States: temporal
trends and causative insights. Pacing Clin Electrophysiol 2010, 33:414–419.

4. Rundstrom H, Kennergren C, Andersson R, Alestig K, Hogevik H:
Pacemaker endocarditis during 18 years in Goteborg. Scand J Infect Dis
2004, 36:674–679.

5. Edelstein S, Yahalom M: Cardiac device-related endocarditis:
epidemiology, pathogenesis, diagnosis and treatment – a review. Int J
Angiol 2009, 18:167–172.

6. Darras-Joly C, Lortholary O, Mainardi JL, Etienne J, Guillevin L, Acar J:
Haemophilus endocarditis: report of 42 cases in adults and review.
Haemophilus Endocarditis Study Group. Clin Infect Dis 1997, 24:1087–1094.

7. Zhenhong L, Madeo J, Ahmed S, Vidal A, Makaryus A, Mejia J, Yasmin T:
Permanent pacemaker-associated actinomycetemcomitans endocarditis:
a case report. Germs 2013, 3:96–101.

8. Pai RK, Pergram SA, Kedia A, Cadman CS, Osborn LA: Pacemaker lead
infection secondary to Haemophilus parainfluenzae. Pacing Clin
Electrophysiol 2004, 27:1008–1010.

9. Nwaohiri N, Urban C, Gluck J, Ahluwalia M, Wehbeh W: Tricuspid valve
endocarditis caused by Haemophilus parainfluenzae: a case report and
review of the literature. Diagn Microbiol Infect Dis 2009, 64:216–219.

10. Khairat O: Haemophilus aphrophilus endocarditis. Br Med J 1971, 1:728.



Patel et al. BMC Research Notes 2014, 7:885 Page 4 of 4
http://www.biomedcentral.com/1756-0500/7/885
11. Nørskov-Lauritsen N, Kilian M: Reclassification of actinobacillus
actinomycetemcomitans, haemophilus aphrophilus, haemophilus
paraphrophilus and haemophilus segnis as aggregatibacter
actinomycetemcomitans gen. nov., comb. nov., aggregatibacter
aphrophilus comb. nov. and aggregatibacter segnis comb. nov., and
emended description of aggregatibacter aphrophilus to include V
factor-dependent and V factorindependent isolates. Int J Sytematic
Evolutionary Micro 2006, 56:2135–2146.

12. Lockhart PB, Brennan MT, Thornhill M, Michalowicz BS, Noll J, Bahrani-
Mougeot FK, Sasser HC: Poor oral hygiene as a risk factor for infective
endocarditis-related bacteremia. J Am Dent Assoc 2009, 140:1238–1244.

13. Tomás I, Diz P, Tobías A, Scully C, Donos N: Periodontal health status and
bacteraemia from daily oral activities: systematic review/meta-analysis.
J Clin Periodontol 2012, 39:213–228.

14. Ayotte JS, Ronald AR, Beamish RE: Bacterial endocarditis due to
hemophilus aphrophilus. Can Med Assoc J 1970, 102:1097–1098.

15. Al-Barwady R, Krishnaswamy A, Bhargava M, Dunn J, Wazni O, Tuzcu EM,
Stewart W, Kapadia SR: Tricuspid regurgitation in patients with
pacemakers and implantable cardiac defibrillators: a comprehensive
review. Clin Cardiol 2013, 36:249–254.

16. Baddour LM, Wilson WR, Bayer AS, Fowler VG, Bolger AF, Levison ME,
Ferrieri P, Gerber MA, Tani LY, Gewitz MH, Tong DC, Steckelberg JM,
Baltimore RS, Shulman ST, Burns JC, Falace DA, Newburger JW, Pallash TJ,
Takahashi M, Taubert K: Infective endocarditis: diagnosis, antimicrobial
therapy, and management of complications: a statement for healthcare
professionals from the committee on rheumatic fever, endocarditis, and
kawasaki disease. Circulation 2005, 111:e394–e434.

doi:10.1186/1756-0500-7-885
Cite this article as: Patel et al.: Aggregatibacter aphrophilus pacemaker
endocarditis: a case report. BMC Research Notes 2014 7:885.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

