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Key Clinical Message

Aggregatibacter spp. is a rare cause for cardiac device infections. Due to limited
data, the management of Aggregatibacter spp. device infections is not clearly

au defined but should always involve device removal and prolonged intravenous

antibiotics.
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1 | INTRODUCTION

Aggregatibacter actinomycetemcomitans is a fastidi-
ous gram-negative coccobacillus that forms part of the
HACEK group, which also includes Haemophilus spp.,
Cardiobacterium hominis, Eikenella corrodens, and
Kingella spp.* It is considered to be normal flora when
found in the human oral cavity, but in certain circum-
stances can cause disease, namely periodontitis and
infective endocarditis.”> The HACEK organisms were
historically grouped together due to their perceived ten-
dency to cause infective endocarditis; however, more
recent studies have shown this to be relatively rare.® As
opposed to valvular endocarditis, there is significantly

Aggregatibacter actinomycetemcomitans, cardiac implantable electronic device, endocarditis,

less literature describing infection of cardiac implantable
electronic devices (CIED) with HACEK organisms like
A. actinomycetemcomitans. In this case report, we pres-
ent a case of A. actinomycetemcomitans CIED infection
that required device extraction and perform a review of
recent literature.

2 | CASE HISTORY/EXAMINATION
An 83-year-old gentleman presented to a metropolitan
Sydney Hospital with a one-month history of multiple
symptoms, including fatigue, nausea, and abdominal
bloating. He denied having any fevers. His background
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history included ischemic heart disease, atrial fibrilla-
tion with pacemaker inserted in 2020, pulmonary hy-
pertension with severe tricuspid regurgitation, type 2
diabetes mellitus, stage 3B chronic kidney disease, and
Childs Pugh B liver cirrhosis secondary to congestive
hepatopathy. He was normally independent and lived at
home with his family. He denied smoking or drinking
any alcohol. His initial observations revealed a tempera-
ture of 36.7°C, heart rate of 86 beats per minute, blood
pressure of 110/63mmHg, and respiratory rate of 16
breaths per minute. His physical examination was sig-
nificant for an ejection systolic murmur and moderate
abdominal ascites.

3 | METHODS

Bloods on admission showed a white cell count of
6.6 x10°/L, and C-reactive protein of 54 mg/L. His liver
function tests were stable, with ALT 54, AST 45, GGT
82, and ALP 103, and synthetic markers showed albu-
min 27g/L, INR 1.6 and platelet count of 148 x 10°/L.
Computed tomography imaging revealed a known
9mm lung nodule that was stable, and ascites. He was
admitted for treatment of presumed liver cirrhosis-
related symptoms with dietary salt restriction, diuret-
ics, and anti-emetics. On Day 5 of hospital admission,
he spiked a low-grade fever to 37.8°C, and a set of blood
cultures were collected. An ascitic tap was performed,
which demonstrated an exudative ascites with serum
ascites albumin gradient of 0.4 g/L, but no evidence of
spontaneous bacterial peritonitis or malignancy, with
a leukocyte count of 1350 x 10°/L that was primarily
monocytic and normal cytology. On Day 9 of admis-
sion, he spiked another fever to 38.4°C. Blood cultures
were again collected, and he was commenced on intra-
venous ceftriaxone 2 g 24-hourly to presumptively treat
for spontaneous bacterial peritonitis. He defervesced
and improved clinically.

The above two consecutive sets of blood cultures ob-
tained within a 5-day interval exhibited positive signals,
yet microscopic examination via gram staining revealed
no discernible organisms. Both sets flagged positive on
Day 5 of incubation. There were no organisms seen on
gram stain. Following standard laboratory protocols,
despite the absence of visible organisms on gram stain-
ing, cultures were inoculated onto 5% horse blood agar,
chocolate agar, and Brilliance UTI clarity agar (Thermo
Fisher, Australia). These plates were placed in an in-
cubator set at 37°C with 5% CO, and monitored daily.
Colonies grew within 3days, and their identification
was confirmed using the MALDI Biotyper® (Bruker
Daltonics, Bremen, Germany) as Aggregatibacter

actinomycetemcomitans in both sets of blood culture
bottles. Despite the lack of defined European Committee
on Antimicrobial Susceptibility Testing (EUCAST)
breakpoints, antibiotic gradient strips (0.5 McFarland,
Mueller Hinton Fastidious Agar) were performed to pro-
vide guidance for treatment strategies. Values generated
are represented in Table 1 below. Further physical ex-
amination revealed poor oral hygiene with notable peri-
odontitis. Ceftriaxone was continued, and subsequent
repeat blood cultures remained negative, however, con-
cern was raised for potential endocarditis. Transthoracic
echocardiography revealed moderate mitral regurgita-
tion and tricuspid regurgitation with pulmonary hyper-
tension, but no evidence of infective endocarditis. Given
the risk with his CIED, a transesophageal echocardiog-
raphy was performed, which revealed a 0.9 X 0.4 cm veg-
etation on the distal pacing wire within the right atrial
cavity with moderate tricuspid regurgitation (Figure 1).
A positron emission tomography (PET) scan performed
incidentally for characterization of the previously noted
lung nodule revealed non-uniform activity along the
cardiac device lead (Figure 2), reaffirming the concern
for lead infection.

TABLE 1 Minimum inhibitory concentration (MIC) using
antibiotic gradient strips.

Antimicrobial MIC (mg/L)
Ceftriaxone 0.032
Ciprofloxacin 0.016
Rifampicin 0.5
Tetracycline 0.125

FIGURE 1 Transoesophageal echocardiography demonstrating
a 0.9 x0.4cm vegetation on right atrial lead.
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FIGURE 2 Positron emission tomography demonstrating avid
uptake along venous pacing lead.

4 | CONCLUSION AND RESULTS
Ceftriaxone was continued. His teeth were reviewed by
the maxillofacial team and were deemed unsalvageable;
all were removed in preparation for cardiothoracic in-
tervention. Cardiac device check revealed a high ven-
tricular pacing burden of 96%. A transvenous lead was
considered; however, decision was made to not pursue
this as it would have delayed implantation of a perma-
nent pacing system, and potential risks of worsening
tricuspid regurgitation and right ventricular failure.
Four weeks after commencement of ceftriaxone, he
proceeded to have an epicardial pacemaker insertion,
followed by complete removal of the previous CIED sys-
tem. The pacemaker leads were sent to microbiology for
culture and 16s rRNA polymerase chain reaction, both
were reported as negative. He continued intravenous
ceftriaxone 2g 24 hourly for a further 4 weeks follow-
ing device removal, through the hospital's outpatient
parenteral antibiotic therapy service. His inflammatory
markers including C-reactive protein returned to nor-
mal levels. At 1-month follow-up post-cessation of anti-
biotics, he remained well.

5 | DISCUSSION

Aggregatibacter actinomycetemcomitans is part of the
HACEK group of fastidious gram-negative organisms,
known torarely cause infective endocarditis. Itsinvolve-
ment in CIED infections and subsequent management
isless documented. A comprehensive review of HACEK
endocarditis was recently performed on Swedish regis-
try data; in this study, they analyzed 10years of endo-
carditis data and found that Aggregatibacter spp. was
the most common of the HACEK endocarditis cases
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at 51% (N=49).> When compared to more common
causes of endocarditis, the prevalence of HACEK en-
docarditis as a whole was relatively low at 1.8%, how-
ever the rate of CIED involvement was proportionally
higher at 16%, with Staphylococcus aureus second at
12%; Aggregatibacter spp. specifically had CIED in-
volvement in 24% of cases.® Aggregatibacter actino-
mycetemcomitans is known to form bacterial biofilms
in periodontal disease4; however, the role of using
biofilm-active antimicrobial agents in CIED infections
is less clear, with almost no usage of fluoroquinolones
seen in the Swedish registry study.’ The 2023 European
Society of Cardiology guidelines for infective endocar-
ditis management advises that for CIED infections,
prompt device removal with prolonged antibiotic ther-
apy for at least 4 to 6 weeks is recommended, although
the suggested duration of therapy if device removal is
delayed is not stated. Recommended timing of device
reinsertion following removal is 2weeks with nega-
tive blood cultures if vegetations seen, however in the
setting of pacemaker dependence, transvenous pacing
or alternatively an epicardial pacemaker can be im-
planted prior to device extraction, as was performed in
this patients' case.’ There is one published case report
that describes a similar infection with the same organ-
ism as our patient; a young male in his twenties who
had a pacemaker, and presented with a febrile illness
with positive peripheral blood cultures for A. actino-
mycetemcomitans. In this case, there was an attempt at
antibiotic treatment only, but the patient subsequently
developed a relapsed infection and eventually had his
device removed, followed by outpatient cefepime with
vancomycin, and achieved complete recovery.® A sec-
ond case report describes an Aggregatibacter aphrophi-
lus pacemaker infection, who also similarly required
device removal followed by 4weeks of intravenous
ceftriaxone for curative management.” A summary of
currently published Aggregatibacter spp. CIED infec-
tions can be seen in Table 2. There has been significant
recent interest in the role of nuclear imaging in CIED
infections, as was used for this patient; for device lead
infections in particular, a recent meta-analysis found
a pooled sensitivity and specificity of 76% and 83%,
respectively.®

6 | CONCLUSION

Our case serves as an example that fastidious organisms
like Aggregatibacter spp. can be a rare but significant cause
for CIED infection and that device removal with adjuvant
antibiotics remains to be the mainstay of treatment.



ZHANG ET AL.

Open Access,

0 | WL Y~ Clnica CoseReports

[eaowax
01A3p
Summorioy
s&ep gz
Surpnpour
‘1303 SAep 95
‘QUOXBIIIID

[€30 sAep i
‘QUOXELINJOD

parers
jou uoneINp
“UPAWOOURA

2 owrdaje)

uoneinp pue
JuswdSeurw
snoqnue
LanTuUgaq

Aorerpawrur]

PajeIs 10N

PIYI3SULAT JON

Surwm
UOTLIdSUTX
ER (|

sonolquue
Jo sep 8z 10V

Pajels JoN

sonjorqnue
Jo skep 1z 10V

Surwm
TeAowdx

skep L

skep L

skepot

pagnuapt "dds
412390q032433y

I3 310J3q UOTIII[[0D

2In3nd pooyq
I9)3e skep
Jo J_dquUINN

pea] erne 1ySu

uo (3ZIS U0 X 6°0)

uone)a3oa rendurs

(pazisun)
Ped[ JR[NOLIJUSA

1yS11 uo uoneladen
J9[ewis pue ‘(zis

wo L 0XTT)
uoneladoa
dATeA prdsnoriy,
SPeRa[ IR[NOLIJUA
pue [BLI}E UO
(9218 W2 6°0-9°0)
suone}agoa [BI9A3S

sSurpury
AyqdeiSorpresoysd
1eaSeydosasuer],

(a4t

€L1
(1/,0TX)
3unood [[3d
arym
renmug

LEN e
‘Guneorq
[eurwopqe

‘ondneq

SSO[ JySrom
‘anSney
‘SJeaMS

JYSIU ‘S19A9,]

SSO[

JyS1om ‘1949

‘eaoudsAp
‘ssaulzzi(q

jurejduwod
Sunyuasaag

Jorad

s1Bak ¢ pajrosur

‘I9yewWAORg

QInjoely pes|
JR[NOLIJUSA
03 onp Jorxd
SIBAAQT
pastaaz ‘rorxd
SIBAA 1T
PpajIasul
AqreurSrio

‘I9yewWAORd

Jotxd s1e9A 7T
pajIasul
‘Iayewaded

uoT)dd UL
03 Jo11d parrasur
sIe3A Jo IaquInu
pue ad&3 02

SleIN ‘€8

S[eIN ‘29

S[BIN ‘ST

J9puas
‘a8vy

SUDITUO0IUIIII UIOUNID Y

snpydoaydp 'y

SUDITUO0IUDIIIAUIOUNID Y

wistueSiQ

20T

(QLEE
938d) ¥10T

(QLEE
IT) €10¢

paysiqnd
Jedx

(osed
Ino) ¢

ase)

*SUOT}OJUI 9IASP JTUOIII[d d[qeiuedut derpied “dds 42700132433y Jo sased paysiqnd juarind jo Arewwing ¢z 419V L



ZHANG ET AL.

AUTHOR CONTRIBUTIONS

Hayden Zhang: Conceptualization; investigation; pro-
ject administration; writing - original draft. Varsha
Sivalingam: Investigation; resources; writing — review
and editing. Pierre Qian: Conceptualization; supervi-
sion; writing — review and editing. Shobini Sivagnanam:
Conceptualization; supervision; writing - review and
editing.

ACKNOWLEDGMENTS

No acknowledgments. Open access publishing facili-
tated by Western Sydney University, as part of the Wiley
- Western Sydney University agreement via the Council of
Australian University Librarians.

FUNDING INFORMATION

The lead author affirms that no funding from inter-
nal or external sources was received in producing this
manuscript.

CONFLICT OF INTEREST STATEMENT
The authors declare there is no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are avail-
able on request from the corresponding author. The data
are not publicly available due to privacy or ethical.

ETHICS STATEMENT
Ethical approval was granted by the Western Sydney
Local Health District Human Research Ethics Committee.

CONSENT

Written informed consent was obtained from the patient
to publish this report in accordance with the journal's pa-
tient consent policy.

ORCID
Hayden Zhang © https://orcid.org/0000-0003-0404-0096

N 50f5
Clinical Case Reports —Wl LEY

REFERENCES

1. Ambrosioni J, Martinez-Garcia C, Llopis J, et al. HACEK in-
fective endocarditis: epidemiology, clinical features, and out-
come: a case-control study. International Journal of Infectious
Diseases. 2018;76:120-125. doi:10.1016/j.ijid.2018.08.013

2. Raja M, Ummer F, Dhivakar CP. Aggregatibacter actino-
mycetemcomitans—a tooth Kkiller? Journal of Clinical and
Diagnostic  Research. 2014;8(8):ZE13-ZE16.  doi:10.7860/
JCDR/2014/9845.4766

3. Blackberg A, Morenius C, Olaison L, Berge A, Rasmussen
M. Infective endocarditis caused by HACEK group bacteria-a
registry-based comparative study. European Journal of Clinical
Microbiology and Infectious Diseases. 2021;40(9):1919-1924.
doi:10.1007/s10096-021-04240-3

4. Belibasakis GN, Maula T, Bao K, et al. Virulence and patho-
genicity properties of Aggregatibacter actinomycetemcomitans.
Pathogens. 2019;8(4):222. d0i:10.3390/pathogens8040222

5. Delgado V, Ajmone Marsan N, de Waha S, et al. 2023 ESC
guidelines for the management of endocarditis. European
Heart Journal. 2023;44(39):3948-4042. doi:10.1093/eurheartj/
ehad193

6. LiZ,MadeolJ, AhmedS, et al. Permanent pacemaker-associated
actinomycetemcomitans endocarditis: a case report. Germs.
2013;3(3):96-101. doi:10.11599/germs.2013.1043

7. Patel SR, Patel NH, Borah A, Saltzman H. Aggregatibacter
aphrophilus pacemaker endocarditis: a case report. BMC
Research Notes. 2014;7:885. d0i:10.1186/1756-0500-7-885

8. Mahmood M, Kendi AT, Farid S, et al. Role of (18)F-FDG PET/
CT in the diagnosis of cardiovascular implantable electronic de-
vice infections: a meta-analysis. Journal of Nuclear Cardiology.
2019;26(3):958-970. doi:10.1007/s12350-017-1063-0

How to cite this article: Zhang H, Sivalingam V,
Qian P, Sivagnanam S. Aggregatibacter
actinomycetemcomitans pacemaker lead
infection—A case report and literature review. Clin
Case Rep. 2024;12:e8843. doi:10.1002/ccr3.8843



https://orcid.org/0000-0003-0404-0096
https://orcid.org/0000-0003-0404-0096
https://doi.org//10.1016/j.ijid.2018.08.013
https://doi.org//10.7860/JCDR/2014/9845.4766
https://doi.org//10.7860/JCDR/2014/9845.4766
https://doi.org//10.1007/s10096-021-04240-3
https://doi.org//10.3390/pathogens8040222
https://doi.org//10.1093/eurheartj/ehad193
https://doi.org//10.1093/eurheartj/ehad193
https://doi.org//10.11599/germs.2013.1043
https://doi.org//10.1186/1756-0500-7-885
https://doi.org//10.1007/s12350-017-1063-0
https://doi.org/10.1002/ccr3.8843

	Aggregatibacter actinomycetemcomitans pacemaker lead infection—A case report and literature review
	Key Clinical Message
	1|INTRODUCTION
	2|CASE HISTORY/EXAMINATION
	3|METHODS
	4|CONCLUSION AND RESULTS
	5|DISCUSSION
	6|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	CONSENT
	REFERENCES


