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Actinobacillus actinomycetemcomitans is a small fastidious gram-negative coccobacillus
that fails to grow on MacConkey’s agar. Slow growth in broth may lead to delays in diag-
nosis. First described in 1912, A. actinomycetemcomitans has been recognized since 1962
as capable of causing serious infections in humans. Such infections include periodontal
infection, soft tissue abscess (often in association with Actinomyces species), and sys-
temic infection, most commonly endocarditis. Fifteen cases and a review of the English-
language literature are presented to define the epidemiology and clinical features of infection
due to A. actinomycetemcomitans. Therapy for infection due to A. actinomycetemcomi-
tans has most commonly involved ampicillin or penicillin, often in conjunction with an
aminoglycoside. However, resistance to penicillin or ampicillin is common. Antimicrobial
agents with a high degree of in vitro activity included cefazolin, cefotaxime, cetriaxone,
aminoglycosides, and chloramphenicol. Therapy should be guided by clinical response

and in vitro susceptibility testing.

Actinobacillus actinomycetemcomitans, a small
gram-negative coccobacillus, was first described by
Klinger in 1912 [1]. As its name indicates, it was ini-
tially thought that A. actinomycetemcomitans was
unable to cause infection, except in conjunction with
Actinomyces israelii. Several early studies reported
that A. actinomycetemcomitans was cultured from
a varying percentage of patients with infections due
to A. israelii [2-6]. Before 1962 the few cases in which
A. actinomycetemcomitans was the sole organism
recovered were thought to represent elimination of
Actinomyces from the infected site by previous an-
tibiotic therapy [7]. In retrospect, the initial report
of A. actinomycetemcomitans as the sole infecting
agent in humans probably represented infection with
a similar organism, Haemophilus aphrophilus [8].
In 1962 King and Tatum reported 32 well-docu-
mented infections with A. actinomycetemcomitans
[9]; Page and King defined the epidemiology and
clinical features of infections due to A. actinomyce-
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temcomitans [10]. Since 1962 there have been 72 well-
documented case reports of A. actinomycetemcomi-
tans infection. We report herein an additional 15
cases at three North Carolina teaching hospitals:
North Carolina Memorial Hospital in Chapel Hill,
Duke University Medical Center in Durham, and
Durham County General Hospital in Durham. Our
goal is to analyze our cases and all detailed cases
reported in the English-language literature to pro-
vide the clinician with a comprehensive review of the
epidemiology, microbiology, clinical features, and
therapy of infections due to A. actinomycetem-
comitans.

History

A. actinomycetemcomitans was first isolated by
Klinger in 1912 [1] from five of 12 cutaneous lesions
associated with Actinomyces. In the years following
this initial description, many reports in the litera-
ture noted frequent recovery of A. actinomycetem-
comitans from both pediatric and adult patients with
infections due to Actinomyces [2-5, 11-15]. It is
likely, however, that some of these isolates may have
been organisms that were microbiologically similar
to A. actinomycetemcomitans. The association of
A. actinomycetemcomitans with infection due to Ac-
tinomyces led Bates to propose that A. actinomyce-
temcomitans lowered the oxygen tension in the
surrounding tissues, thereby making the local envi-
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ronment more hospitable for the anaerobic Ac-
tinomyces bovis [2].

The pathogenicity of A. actinomycetemcomitans
was vigorously debated by early investigators. In 1920
Colebrook isolated A. actinomycetemcomitans by
culture from 10 of 30 patients with actinomycosis
and injected pure cultures of the organism into the
skin of a volunteer without producing infection [4].
Evaluation of the pathogenicity of A. actinomyce-
temcomitans in animals revealed that three of six
guinea pigs injected intraperitoneally and subcutane-
ously with isolates of the organism developed an in-
durated inflammatory reaction [4]; intravenous in-
jection resulted in the death of two of three rabbits
but intraperitoneal or subcutaneous inoculation did
not produce disease [4]. Despite the frequency with
which it was detected in cultures from actinomycotic
lesions — 954 of 960 specimens in one series [6] —
A. actinomycetemcomitans was commonly believed
to be unable to initiate and maintain infection on
its own.

In 1951 Holm suggested that A. actinomycetem-
comitans alone might be pathogenic in humans af-
ter he had repeatedly isolated A. actinomycetem-
comitans in pure growth from lesions in which
A. israelii had been eliminated by penicillin [7]. He
continued to recover A. actinomycetemcomitans up
to 16 months after Actinomyces had been eliminated.
Holm was also the first to report susceptibilities of
an isolate of A. actinomycetemcomitans to antibi-
otic agents; his isolate was susceptible to sulfadia-
zine, sulfathiazole, and streptomycin but resistant'to
penicillin. The initial report by Thjetta and Sydnes
in 1950 of A. actinomycetemcomitans infection not
associated with an actinomycotic lesion was proba-
bly spurious, as the isolate (recovered from a jaw ab-
scess) fermented lactose and was therefore more
likely to be H. aphrophilus [8]. The report of 32 well-
documented cases of infection due to Actinobacillus
by King and Tatum in 1962 provided conclusive evi-
dence of the pathogenicity of A. actinomycetem-
comitans [9]. Since 1962, 72 detailed cases of infec-
tion with A. actinomycetemcomitans have appeared
in the English-language literature, further defining
the epidemiologic and clinical features of the or-
ganism.

Microbiology

A. actinomycetemcomitans is a small (0.7 = 0.1 X
1.0 + 0.4 pm), gram-negative coccobacillus that is

47

nonmotile, fermentative, and capnophilic and has
no requirement for either X or V factor [16]. This
organism reduces nitrate to nitrite, decomposes
hydrogen peroxide, does not produce indole, and is
oxidase-negative. A. actinomycetemcomitans gives
positive fermentation reactions with glucose, fruc-
tose, and mannose but does not ferment lactose, su-
crose, trehalose, or starch [17]. The guanine-plus-
cytosine content of this species is between 0.449 and
0.487 mol [18]. DNA-DNA hybridization studies
have demonstrated considerable homology between
A. actinomycetemcomitans and Haemophilus spe-
cies and a reassignment of the organism to the ge-
nus Haemophilus was proposed [18] but not favored
by the Subcommittee of Pasteurellaceae and Related
Organisms of the International Committee on Sys-
tematic Bacteriology [19].

The organism will grow in trypticase soy broth,
brain-heart infusion broth with p-aminobenzoic
acid, and Schaedler broth with 0.05% sodium poly-
anetholesulfonate and produces granules that often
adhere to the bottom and the side of the tube. The
broth itself, however, may remain clear for 72-96
hours, thereby delaying diagnosis. Optimal growth
occurs at 37°C with little or no growth at 25°C or
42°C at 24 hours. The organism will grow on blood
and chocolate but not MacConkey’s agar [17].
Growth is markedly enhanced by 5% CO, and is ¢i-
ther very poor or absent in an unenhanced at-
mosphere [20]. When grown on agar, small circular
colonies (1 mm in diameter in 2-3 days) are formed
that have a pattern described as star-like or crossed-
cigars when examined under a dissecting microscope.
A selective media for the isolation of A. actinomy-
cetemcomitans has been developed that should in-
crease the ease with which the organism can be re-
covered and identified (21, 22].

The genus Actinobacillus contains five species: Ac-
tinobacillus equuli, Actinobacillus lignieresii, Ac-
tinobacillus hominis, Actinobacillus suis, and A. ac-
tinomycetemcomitans. A. equuli, A. lignieresii, and
A. suis are primarily animal pathogens, causing dis-
ease in horses, pigs, cattle, and sheep [17]. A. lig-
nieresii has been rarely associated with horse bites
[23] and A. hominis has been isolated from the sputa
of patients with chronic lung disease [24]. A. ac-
tinomycetemcomitans may be separated from other
members of the genus by its lack of growth on Mac-
Conkey’s agar, fermentation of glucose but not lac-
tose or sucrose, and a negative urease reaction [17].
Recently, gas chromatography has been used to
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differentiate between Actinobacillus, Haemophilus,
and Pasturella species on the basis of analysis of
whole-cell lysates [25].

The organism has been divided into eight biotypes
by Pulverer and Ko on the basis of its ability to fer-
ment mannitol, xylose, and galactose [26]. Three
different serotypes (a, b, and ¢) have been identified
by indirect immunofluorescence with use of rabbit
antisera [27]. Blots of bacterial colonies on nitrocel-
lulose paper have been used with monoclonal anti-
bodies for the rapid identification of the organism
[28]. Both biotyping and serotyping appear to be of
limited clinical significance, although one group
found a twofold greater incidence of serotype b
among juvenile patients with periodontitis [29].

A fascinating array of potential virulence factors
in A. actinomycetemcomitans have been character-
ized. Several groups have documented the existence
of a leukotoxic extract that appears to lyse leuko-
cytes in a dose-dependent fashion [30-33]. This ac-
tivity is suppressed by the addition of sera from pa-
tients with juvenile periodontitis but unaffected by
exposure to sera from patients with other dental con-
ditions [31]. A polymorphonuclear leukocyte chemo-
taxis-inhibiting factor has also been identified [34].
Collagenolytic activity, as well as the capacity to re-
sorb bone, which is probably prostaglandin-mediat-
ed, has also been reported in cell-free and capsular
material preparations [35, 36]. The exact significance
of these potential virulence factors in the establish-
ment and maintenance of A. actinomycetemcomi-
tans infection is unclear.

Evidence suggests that the humoral immune sys-
tem is important in the host response to A. ac-
tinomycetemcomitans infection. Elevated levels of
IgG in serum and fluid from the gingival crevice
directed against A. actinomycetemcomitans have
been noted by several investigators [37-42]. The role
of cell-mediated immunity remains unclear {37]. Al-
though some investigators have reported defects in
cell-mediated immunity in patients with A. actino-
mycetemcomitans-associated periodontal disease
[43, 44], other researchers have reported normal B
cell and T cell numbers, ratios, and responsiveness
to antigenic stimuli [37, 45]. It appears that the or-
ganism is capable of inducing acquired neutrophil
defects as well [34].

Epidemiology

A. actinomycetemcomitans is commonly demon-
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strated in human periodontal cultures. It has been
implicated as the causative agent in localized juve-
nile periodontal disease [16, 42, 46-50], although its
recovery from involved periodontal sites has not been
uniform [51]. The organism may occasionally be iso-
lated from sites in the tongue, cheek, saliva, and
periodontal tissue in healthy adults and children [52,
53]. Zambon et al. isolated A. actinomycetemcomi-
tans from 28 of 29 patients with localized juvenile
periodontal disease, but only from 24 (17%) of 142
periodontally healthy individuals, 28 (21%) of 134
adult patients with periodontitis, and five of 98 pa-
tients with type 1 diabetes mellitus [54]. The organ-
ism is often isolated from sites in patients with
progressive periodontal disease [55].

The ability of A. actinomycetemcomitans to col-
onize an oral site may depend on preexisting patho-
logic states, as attempts to transfer A. actinomy-
cetemcomitans from infected to healthy periodontal
sites in patients have been unsuccessful [56]. A.
actinomycetemcomitans may be transmissible be-
tween individuals as ~50% of family members of
patients with localized juvenile periodontal disease
have been shown to harbor the organism, compared
with <25% of the general population [56]. Most ex-
traoral disease appears to occur as a result of hema-
togenous seeding from a periodontal source. This
is supported by the high incidence (46%) of dental
disease in patients with endocarditis due to 4. actino-
mycetemcomitans revealed by our review of the
English-language literature.

Methods

We attempted to ascertain all cases of infection due
to A. actinomycetemcomitans seen in three central
North Carolina teaching hospitals since 1971. Par-
ticipating hospitals include North Carolina Memo-
rial Hospital, a 530-bed teaching hospital, which is
the main hospital for the School of Medicine, Univer-
sity of North Carolina at Chapel Hill; Duke Univer-
sity Medical Center, a 990-bed teaching hospital of
the School of Medicine, Duke University in Durham;
and Durham County Hospital, a 420-bed hospital
affiliated with Duke University. Computer records
of the microbiology laboratory of Memorial Hos-
pital and Duke University Hospital and discharge
records of all three hospitals were reviewed to dis-
tinguish patients with A. actinomycetemcomitans in-
fection. In addition, records of the microbiology lab-
oratory of the North Carolina Department of Health
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and Human Services were reviewed to distinguish
cases in which isolates of A. actinomycetermcomitans
from the three participating hospitals were identi-
fied by the state reference laboratory. Reports of
A. actinomycetemcomitans infection appearing in
English were identified by means of a comprehen-
sive literature review with use of MEDLINE.

Case Reports and Review

A. actinomycetemcomitans has now been reported
as the etiologic agent in a variety of clinical infec-
tions (table 1). However, periodontal infections, en-
docarditis, and local abscess formation often as-
sociated with infection due to Actinomyces appear
to be the commonest. Fifteen cases of infection with
A. actinomycetemcomitans have occurred at our
hospitals since 1971 (table 2). These cases further
delineate the infectious syndromes caused by this or-
ganism.

Endocarditis

Case 6. A 29-year-old man was admitted to the
Duke University Medical Center emergency room on
12 January 1978 with fever, chills, cough, and vomit-
ing. He was a West African native with a reported
history of congenital aortic stenosis that led to dys-
pnea. An aortic valve replacement with a fascia lata
femoris homograft was performed in Hamburg, Ger-
many in 1971. He was well after surgery until he

Table 1. Infectious syndromes caused by Actinobacillus
actinomycetemcomitans.

Common
Endocarditis
Soft tissue abscess*
Periodontal infection

Uncommon
Brain abscess
Thyroid abscess
Parotitis
Pneumonia
Empyema
Pericarditis
Osteomyelitis
Synovitis
Urinary tract infectiont
EndophthalmitisT

* May be associated with infection due to Actinomyces.
1 In association with endocarditis.
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developed progressive dyspnea, cough, and fever dur-
ing the 3 weeks before admission. Physical exami-
nation disclosed an acutely ill patient with a tem-
perature of 39.7°C, blood pressure of 110/70 mm
Hg, and heart rate of 108. His skin was without
hemorrhages or Janeway lesions. Oral examination
revealed severe periodontitis. There was no spleno-
megaly, eye grounds were normal, and his lungs were
clear. His cardiac examination showed a 4/6 systolic
murmur. His hemoglobin level was 9.3 mg/dL; plate-
let count, 144,000; white blood cell count, 15,600
cells/mm? (85% segmented, 2% band forms, 6%
lymphocytes, 6% monocytes); erythrocyte sedimen-
tation rate, 109 mm/h; urinalysis, normal; electro-
cardiogram showed left ventricular hypertrophy with
strain, chest radiograph showed left ventricular
prominence with cephalization of flow, and echo-
cardiogram revealed concentric left ventricular
hypertrophy with probable vegetations on the aor-
tic valve and papillary muscle.

Specimens for eight blood cultures were drawn
over a 36-hour period. The patient was given am-
picillin (3 g every 6 hours) and streptomycin (1 g every
12 hours). All blood cultures yielded a gram-negative
bacillus that was identified at the state laboratory
as A. actinomycetemcomitans. The MICs of ampicil-
lin, penicillin, and streptomycin were 0.4 ug/mL, 0.8
ug/mL, and 0.4 pg/mL, respectively. The MBC was
identical to the MIC for both ampicillin and peni-
cillin.

The patient was intermittently febrile for 7 days,
but the white blood cell count decreased to normal
in 48 hours. He received maintenance therapy con-
sisting of both ampicillin and streptomycin for 30
days, when he was discharged on a regimen of amox-
icillin, 750 mg three times daily for 3 weeks.

His recovery was complicated by increasing dys-
pnea in November 1978. Evaluation revealed both
aortic and mitral valve insufficiency and he under-
went replacement of both aortic and mitral valves
with porcine xenografts. No vegetations were found
at surgery.

Case 14. A 5l-year-old man was seen in the in-
fectious discase clinic at Memorial Hospital on S De-
cember 1985. He had no history of heart disease and
was in his usual state of excellent health until 3-4
months before presentation, when he noted the acute
onset of fevers, chills, and diffuse arthralgias. On
19 November he went to his physician who found
him to be a well-appearing man except for poor den-
tition and an oral temperature of 101.8°F; physical
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Table 2. Clinical features of the present series of 15 patients with infections due to Actinobacillus actinomycetem-

comitans.
Infectious syndrome  Duration
Case Age/sex (additional of Treatment
no. (year seen) pathogens) symptoms  Predisposing factors (duration) Outcome
1 10/M (1971) Chest wall abscess ly None Pen 9 x 10°U (3 d); Cured
(none) Pen2g (1y)
2 31/M (1974) Dental abscess 3w Carious teeth, dental Cm 1.2 g (4 d); Clex Relapse after 3 mo;
(none) extraction 2g(M) repeat therapy
3 39/M (1976) Endocarditis (none) 3w Carious teeth Pen 30 x 10° U + Cured, late aortic
Stm1g, Amp5 g valve replacement
(total 42 d)
4 58/M (1977) Submandibular ly Dental extraction Surgical drainage and  Cured
abscess (none) fistulectomy
5 36/M (1978) Hand abscess (Bac- 6w Puncture wound Pen 10° U (?) Cured
teroides corrodens)
6 29/M (1978) Endocarditis (none) 3w Homograft aortic valve Amp 12 g (30 d) + Cured, late aortic
Stm 2 g (30 d); and mitral valve
Amox 2.25 g (21 d) replacement
7 20/F (1978) Mandibular abscess 2w Carious teeth, dental Pen2g (4 w) Cured
(Staphylococcus extraction
aureus)
8 16/F (1979) Mediastinal and pul- 7mo  None Pen 36 x 10° U Cured
monary abscesses, (3 w); Pen 750 mg
osteomyelitis of 4 w)
spine (Actinomyces
israelii, B. cor-
rodens)
9 17/F (1981) Empyema (none) 10d Cerebral palsy Amp 12 g (4 d); Amp Died
12g + Gm
240 mg (2 d)
10 45/M (1981) Endocarditis (none) 3w Alcohol abuse Pen 12 x 10° U Cured
(42 d)
11 40/M (1984) Submandibular 3w Carious teeth, dental Pen 3 g (10 mo); Dox Prolonged infec-
abscess (none) extraction 100 mg (10 w) tion, eventual
cure
12 15/F (1984) Brain abscess (Eiken- 2w Meningioma, CSF Chl4g + Metro2 g Cured
ella corrodens, rhinorrhea, neuro- (1 mo)
Haemophilus surgery
aphrophilus)
13 39/M (1985) Cervical adenitis 2mo  Carious teeth, dental Pen 2 g (1 mo) Cured
(probable Actino- extraction
myces)
14 51/M (1985) Endocarditis (none) 4 mo  Poor dentition Ctriz2g + Stm 1 g Cured
(42 d)
15 52/F (1986) Septic embolus, endo- 2mo Rheumatic heart dis- Penl12g + Stm2g Cured

carditis (none)

ease, porcine mitral
valve

(3w); Penl2g +
Amik 1 g (6 w)

NOTE. Amik = amikacin, Amox = amoxacillin, Amp = ampicillin, Clex = cephalexin, Chl = chloramphenicol, Cm = clin-
penicillin, Gm = gentamicin, Metro = metronidazole, Stm = strep-

damycin, Ctri = ceftriaxone, Dox = doxycycline, Pen

tomycin. Drugs administered intravenously are italicized.

examination was normal. Urinalysis revealed the
presence of hemoglobin but his peripheral white
blood cell count, hemoglobin levels, liver function
tests, and chest radiograph were normal. Penicillin
therapy (500 mg orally every 8 hours) was started.

Despite therapy the patient continued to have bi-
weekly temperature elevations to 103°F and was re-
ferred to Memorial Hospital. The patient’s medical
history revealed that he worked on a farm and was
exposed to dairy cows. However, he denied inges-
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tion of unpasteurized milk. On examination he was
noted to have carious teeth and a 1/6 systolic mur-
mur at the apex. There was no presence of Osler’s
nodes, Janeway lesions, splinter hemorrhages, or
splenomegaly. Results of a tuberculin skin test were
negative with a positive control. Tests for antinuclear
antigen and syphilis (Venereal Diseases Research
Laboratory) were negative. An echocardiogram re-
vealed focal thickening of the aortic and mitral
valves. Three days after evaluation, a gram-negative
bacillus was noted in three of nine blood cultures.
A presumptive diagnosis of brucellosis was made,
and the patient was given doxycycline (100 mg po
two times a day) and streptomycin (1 g im every day).

Five days later, the organism was identified as A. ac-
tinomycetemcomitans. Doxycycline was changed to
ceftriaxone (2 g iv once daily). Streptomycin ther-
apy was continued. The patient defervesced rapidly
and improved clinically. Results of repeat blood cul-
tures were negative. Therapy was continued for 6
weeks, at which time his echocardiogram was un-
changed. He was seen again 3 months later and was
doing well.

Case 15. A 52-year-old woman was admitted to
Memorial Hospital on 1 June 1986 with a numb, cold
right arm. She had had rheumatic fever as a child
and underwent mitral valve replacement with a por-
cine xenograft in 1980. On 30 March she had her
lower teeth cleaned and, because she reported an al-
lergy to penicillin, received prophylactic treatment
with erythromycin. About 3 weeks later she noted
fevers and chills, which were treated with nitrofuran-
toin by her physician. Her symptoms persisted and
four blood cultures of specimens drawn by her phy-
sician were reportedly negative.

One month later, she noted the acute onset of pain,
numbness, and loss of function of her right arm. On
arrival at the emergency room of Memorial Hospi-
tal she was ill-appearing, with an oral temperature
of 101°F. Cardiac examination revealed no murmurs,
pulmonary examinatiop was unremarkable, and
there were no peripheral stigmata of endocarditis.
Her right arm was pale and pulseless. Her hemoglo-
bin level was 12 mg/dL and erythrocyte sedimenta-
tion rate was 77 mm/h. Emergency embolectomy was
performed and she was given vancomycin (600 mg
every 6 hours) and gentamicin (70 mg iv every 8§
hours). An echocardiogram revealed focal thicken-
ing of the aortic and mitral valves. Blood cultures
and cultures of the excised clot yielded A. ac-
tinomycetemcomitans after 72 hours of incubation.
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The patient was desensitized to penicillin and an-
tibiotic therapy was changed to penicillin (2 g iv ev-
ery 4 hours) and streptomycin (2 g im every day).
She responded clinically, regained function of her
right hand, and was discharged 2 weeks later to con-
tinue intravenous antibiotic therapy at home.

Four days after discharge, she had an episode of
shaking chills. In the emergency room she had an
oral temperature of 103°F. Her physical examina-
tion was unchanged except for a petechial rash over
her lower extremities. Four blood cultures were nega-
tive, and her antibiotic regimen was changed to pen-
icillin (2 g iv every 4 hours) and amikacin (335 mg
iv every 8 hours); peak serum bactericidal level was
1:32. Following an additional 6 weeks of intravenous
antibiotic therapy, she was discharged as clinically
weil. When seen after 18 months she was without
evidence of recurrent disease.

Comments. Our cases illustrate several charac-
teristic features of A. actinomycetemcomitans en-
docarditis. The long delay between onset of symp-
toms and diagnosis is typical. Initially, none of the
patients had any of the peripheral manifestations of
endocarditis, although patient 15 developed a
petechial rash, which may have represented a drug
allergy. Poor dentition {(case 14) and abnormal
cardiac valves (cases 6 and 15) appear to be com-
mon predisposing factors. Although infection of a
porcine valve, as noted in case 15, has been previ-
ously described [57-60], case 6 is the first reported
case of homograft involvement with A. actinomy-
cetemcomitans. Infection of an artificial valve does
not appear to carry a worse prognosis than infec-
tion of a native valve.

The importance of considering endocarditis in pa-
tients presenting with septic emboli is demonstrated
by case 15. Although mértality is higher in patients
with clinically apparént emboli, embolization does
not seem to be an absolute indication for valve
replacement, as illustrated by this case.

All three patients were cured by antibiotic ther-
apy alone. Case 14 documents the first reported use
of ceftriaxone in A. actinomycetemcomitans en-
docarditis. In vitro data support the choice of this
agent [61]. Given the varied susceptibilities of this
organism, careful tests for in vitro susceptibilities to
antibiotic agents should be performed for all patients
with serious infection; clinical correlation during
therapy is mandatory.

Review. Endocarditis has been the most fre-
quently reported serious clinical infection caused by
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A. actinomycetemcomitans. However, A. actinomy-
cetemcomitans remains an unusual cause of en-
docarditis. Only three cases of A. actinomycetem-
comitans infection of native valves were documented
in a collection of 1,082 cases of endocarditis from six
series [62-67]; 14 such cases were identified in a re-
view of 348 cases of endocarditis caused by gram-
negative organisms [68]. A compilation of major se-
ries revealed that 348 patients (2.9%) developed
prosthetic valve endocarditis of a total patient popu-
lation of 12,164 [69-74]. Only four episodes were due
to A. actinomycetemcomitans. In King and Tatum’s
1962 series of patients, 23 (72%) had clear evidence
of endocarditis. Although only limited clinical infor-
mation was provided, it was reported that endocarditis
occurred in the setting of underlying heart disease in
18 patients (78%); ischemic heart disease, 14; and con-
genital heart disease, 4. Antibiotic agents used for
therapy included penicillin, streptomycin, chloram-
phenicol, and tetracycline. The overall mortality rate
was noted to be 33%.

Since 1962, 57 additional cases of A. actinomyce-
temcomitans endocarditis have been reported in the
English-language literature (table 3) [57-60, 75-119].
A. actinomycetemcomitans endocarditis most com-
monly occurs in men: two-thirds of the initial cases
reported by King and Tatum were in men, while more
recently men have accounted for 77% of the cases.
The mean age of patient with endocarditis was 48
years (range, 8-69 years). The condition of the pa-
tient at presentation is almost always subacute, with
a mean time from onset of symptoms to diagnosis
of 3 months. This delay is exacerbated by the slow
growth of the organism. In the 34 cases for which
the information was provided, the mean time to
growth in culture was 7 days (range, 1.5-16 days).

Major predisposing factors appear to be underly-
ing valvular heart disease and poor dentition. Val-
vular abnormalities have been noted in 60% of pa-
tients. Congenital heart disease (e.g., bicuspid aortic
valve, ventricular septal defect, atrial-ventricular sep-
tal defects, idiopathic hypertrophic subaortic steno-
sis) was the commonest predisposing lesion (22% of
patients), followed by rheumatic disease (12%). Four-
teen of the patients (25%) had artificial valves, five
of which were porcine. Two patients (4%) had per-
manent pacemakers that were involved by the in-
fection.

Poor dentition has been commonly noted in pa-
tients with A. actinomycetemcomitans endocarditis;
46% of patients had carious teeth, periodontal dis-

Kaplan et al.

Table 3. Clinical features of 57 patients with endo-
carditis due to Actinobacillus actinomycetemcomitans.

No. of
Clinical feature patients (%)
Agert (y)

<20 7(12)

21-40 12 21)

41-60 31 31)

>60 7(12)

Sex
Male 44 (77)
Female 13 (23)
Predisposing factors*
Periodontal disease 12 21)
Recent dental manipulation 14 (25)
Cardiac disorders’

Prosthetic valve 14 (25)
Xenograft 5(9)
Other 7(12)
Unknown 24

Permanent pacemaker 2 (4)

Rheumatic valvular disease without
prosthetic valve 7 (12)

Congenital heart disease? 13 (22)
Murmur, etiology unknown 2 (4)
Other valvular disease 50)
No underlying heart disease 10 (18)
No mention of underlying heart

disease 4(7)
Presenting symptoms*

Fevers 33 (58)

Chills or rigors 22 (39)

Night sweats or diaphoresis 18 (32)

Weight loss 17 (30)

Malaise 13 (22)

Anorexia 13 (22)

Weakness 12 21)

Fatigue 10 (18)

Dyspnea 7 (12)

Headache, confusion 6 (11)

Chest pain 4 (7)

Gastrointestinal symptoms 4 (7)

Presenting signs*

Fever (>38°C) 25 (44)

Hepatomegaly 19 (33)

Splenomegaly 19 (33)

Peripheral manifestations$ 20 (34)

Initial laboratory values/l¥

Anemia 44 (96)

Elevated erythrocyte sedimentation rate 32 (89)

Leukocytosis 21 (49)

(continued)
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Table 3. (continued)

No. of

Clinical feature patients (%)

Duration (initial symptoms to diagnosis)

0-7d 305)
8-30d 10 (18)
1-2 mo 6 (11)
>2-4 mo 9 (16)
>4-6 mo 4 (7)
>6-8 mo 50
>8-10 mo 3%
>10-12 mo 1{(2)
>ly 1 (2)
Not specified 15 {26)
Outcome
Survived 44 (77)
Prosthetic valve replacement* 13 (23)
Congestive heart failure 17 (29)
Patients with clinically significant emboli 22 (39)
Central nervous system 10
Eye 8
Kidney 5
Lung 3
Spleen 2

* Denominator includes all cases (n = 57).

 Percentages # 100 because of rounding to the nearest digit.

1 Bicuspid valve, three; idiopathic hypertrophic subaortic ste-
nosis, two; mitral stenosis, two; mitral valve prolapse, one; and
other, five.

§ Osler’s nodes, Janeway lesions, petechiae, Roth’s spots, sub-
conjunctival hemorrhage.

Il Denominator includes only cases providing the relevant
information.

# Norma) values obtained from [119].

ease, or dental manipulation within 1 month of on-
set of symptoms. Of the 14 patients who reported
some kind of dental manipulation, seven received
prophylactic treatment, four with penicillin, one with
vancomycin plus erythromycin, one with erythromy-
cin alone, and one with an unknown intramuscular
antibiotic. Two patients with endocarditis were im-
munocompromised, a 56-year-old man with systemic
lupus erythematosus being treated with azathioprine
and prednisone [85], and a man described only as
immunocompromised [64]. A 12-year-old girl from
Papua New Guinea, has been reported as coinfected
with A. actinomycetemcomitans and Plasmodium
Salciparum [83].

Most patients reported constitutional symptoms
including fever, chills, malaise, and anorexia. Periph-
eral stigmata of endocarditis were noted in 34% of

53

patients. Hepatomegaly and splenomegaly were
common. The erythrocyte sedimentation rate was in-
variably elevated and moderate anemia was nearly
always present (96%).

Although the tendency of A. actinomycetemcomi-
tans endocarditis to cause emboli has been noted in
the literature {77, 81, 116], clinically recognized em-
bolic events occurred in only 22 patients (39%). This
is not significantly different from the 20%-50%
reported in several large series of infectious en-
docarditis [64-66]. Complications of embolic phe-
nomena were the presenting feature in five cases
(9% ). CNS emboli were the commonest (10 cases),
followed by eye (eight), kidney (five), lung (three),
and spleen (two). Multiple emboli were noted in five
patients (9%). Clinically apparent embolization car-
ried a poor prognosis; six of 22 patients with em-
boli, vs. three of 36 patients without emboli, died.

Congestive heart failure was noted in 17 patients,
of whom six died. Infection involved the aortic
and/or mitral valve, except for one case of tricuspid
involvement [93]. Thirteen patients required valve
replacement (aortic, eight; mitral, two; and both,
three).

A variety of antibiotic regimens were used, most
of them containing either ampicillin alone or either
ampicillin or penicillin with an aminoglycoside, usu-
ally streptomycin.

Soft Tissue Abscess with Actinomyces

Case 13. A 39-year-old man had several teeth ex-
tracted in February 1985 and ~2 weeks later noted
some swelling in his right cervical area without fe-
ver or chills. This swelling progressed and his local
physician treated him with erythromycin. Because
the patient’s condition did not improve, he was re-
ferred to the otolaryngology clinic at Memorial Hos-
pital on 1 April 1985, where a 10 cm X 12 cm mass
with a fluctuant center on the right side of his neck
was described. Stains obtained at the time of exci-
sion and drainage revealed sulfur granules, and cul-
tures vielded A. actinomycetemcomitans. The pa-
tient was treated with penicillin VK, 500 mg po every
6 hours for one month. He is well 18 months later.

Case 8. A l6-year-old girl was transferred to
Memorial Hospital on 13 June 1979 for evaluation
of a posterior mediastinal mass. She had a 7-month
history of increasing upper back pain with fevers,
night sweats, anorexia, and a 7-kg weight loss. Upon
admission to a local hospital on 6 June, she was
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reported to have a temperature of 102°F, markedly
carious teeth, and a tender thoracic spine. Tomog-
raphy of the thoracic spine revealed lucencies in the
T-3 to T-7 vertebral bodies. Bone scan demonstrated
increased uptake from T-2 to T-8 and chest tomog-
raphy delineated a large, horseshoe-shaped mass ex-
tending from T-2 to T-8.

At thoracotomy a large, friable, necrotic mediasti-
nal mass involving the posterior chest wall and right
upper and lower lobes of the lung was removed. A. is-
raelii, Bacteroides corrodens and A. actinomyce-
temcomitans were recovered from cultures of speci-
mens obtained during the operation. The patient was
treated with penicillin G (6 million units iv every 4
hours for 3 weeks) then penicillin VK (250 mg po
three times a day for 1 month) with complete reso-
lution of symptoms.

Comments. A. actinomycetemcomitans is often
reported to be present with Actinomyces. Initially,
30%-40% of actinomycotic lesions were thought to
contain A. actinomycetemcomitans but when im-
proved cultural techniques are employed this percent-
age may be much higher. Cases similar to case 8 have
been reported [120]. Lane et al. reported two patients
with paravertebral infection and spinal osteomyeli-
tis due to A. israelii and A. actinomycetemcomitans
associated with pulmonary or pleural lesions. Typi-
cally, as in these cases, treatment directed at Ac-
tinomyces (i.e., penicillin and/or surgical drainage)
will be curative.

Periodontal Infection

Case 4. A 58-year-old man was admitted to
Memorial Hospital on 18 August 1977 for incision
and drainage of a right submandibular mass. The
patient’s current medical problem began on 8 Au-
gust 1976 when he underwent two right-molar odon-
tectomies and several days later noted some right
submandibular swelling. He was treated with lin-
comycin, without relief, and on 18 October surgical
drainage of the abscess was performed. Cultures of
the abscess were negative, and the patient was dis-
charged on a regimen of tetracycline.

Over the next year he had several episodes of swell-
ing below his right jaw. He remained afebrile
throughout this period and in April 1977 he first
noted the appearance of a fistulous tract with spon-
taneous drainage. Incision and drainage together
with fistulectomy. were performed at Memorial Hos-
pital on 18 August 1977.

Cultures for mycobacteria and fungi were nega-
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tive. Pathology revealed acute and chronic inflam-
mation without sulfur granules. The patient was dis-
charged without antibiotic agents and has done well
without evidence of recurrent disease. Bacterial cul-
tures sent to the state reference laboratory yielded
a pure growth of A. actinomycetemcomitans.

Case 7. A 20-year-old woman presented to the
Duke University Medical Center otolaryngology
clinic in July 1978 with pain in her left jaw. Five
weeks before presentation, she had three teeth re-
moved from her left lower jaw for carious disease.
She received oral penicillin for 1 week after the ex-
traction. Two weeks before presentation the patient
noticed pain in the area overlying the site of extrac-
tion; 3 days before presentation clear fluid began to
drain from the site.

Physical examination revealed an afebrile, well-
appearing woman. A small abcess of the left lower
jaw was noted with a fistulous tract draining through
her cheek. Drainage of the abscess and fistulectomy
were performed and cultures of fluid from the ab-
cess revealed A. actinomycetemcomitans and Staph-
Yylococcus aureus. Sulfur granules were not noted.
Both organisms were susceptible to penicillin and the
patient received penicillin (500 mg po four times a
day for 4 weeks) with complete resolution of
symptoms.

Comments. A. actinomycetemcomitans is iso-
lated from 17% of healthy adults and 21% of adults
with periodontal disease [54]. It appears that some
initial insult predisposes a periodontal site to coloni-
zation, as investigators have encountered difficulties
in the transfer of organisms from infected gum sites
to healthy ones [56].

Other Infectious Syndromes

In addition to endocarditis, A. actinomycetemcomi-
tans has been implicated as the infectious agent in
brain [121-123], soft tissue [124], thyroid [121], and
periodontal [125] abscesses; pericarditis [126]; pneu-
monia [127, 128); empyema [120]; osteomyelitis [99,
129]; synovitis [130]; parotitis [131]; and skin [132]
and urinary tract infections [26, 133]. The epidemi-
ology of these cases is similar to that seen with en-
docarditis. All of the patients were men and the time
from onset of symptoms to diagnosis ranged from
several months to 1.5 years. Only one of the patients
had an underlying disease, a 56-year-old man with
multiple myeloma who was being treated with cor-
ticosteroids and an alkylating agent and who devel-
oped pneumonia [128].
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The association with carious teeth and periodon-
tal disease noted in A. actinomycetemcomitans en-
docarditis may be less pronounced for the patients
who do not have cardiac disease. One patient devel-
oped chronic osteomyelitis following a fistfight dur-
ing which his assailant’s tooth became embedded in
the patient’s hand [99]. Synovitis of the wrist was
reported in a patient with carious teeth who had in-
jected the area with heroin [130]. This infection was
possibly the result of the common practice of expec-
torating into the drug during its preparation. An ad-
ditional case of a polymicrobial abscess of the brain
that included A. actinomycetemcomitans has also
been described in a 34-year-old man with periodon-
tal disease.

Empyema

Case 9. A 17-year-old girl with severe cerebral
palsy was admitted to Memorial Hospital on 15
February 1981 for evaluation of cough and fever. She
was noncommunicative and had severe scoliosis,
quadraplegia, and a poorly controlled seizure dis-
order. Her parents reported a 10-day history of fevers,
chills, and chest congestion. These symptoms
progressed, and on the day of admission the patient
was febrile (39°C) and in respiratory distress with
arate of 58. On examination she had extremely car-
ious teeth, severe scoliosis, and decreased breath
sounds at the left lung base. Her white blood cell
count was 20,000 cells/mm?3, with 11% band forms.
Arterial blood gas while breathing room air showed
a pH of 7.54, Pco, of 24 mm Hg and a Po, of 66
mm Hg. Chest radiography revealed a left pleural
effusion. Ampicillin therapy (3 g iv every 6 hours)
was begun. The next day, S00 mL of straw-colored
fluid was aspirated from the left side of her chest.
The fluid contained 19,000 white blood cells/mm?,
82% of which were neutrophils. Chest radiographs
taken after drainage revealed infiltrates in the right
middle and lower lobes and the left lower lobe. All
cultures were negative.

The patient improved immediately, but 4 days af-
ter admission, she had a temperature of 39°C with
an increased respiratory rate. Repeat thoracentesis
revealed frank pus and culture yielded A. ac-
tinomycetemcomitans. Gentamicin (80 mg iv every
8 hours) was added to her regimen. Her condition
continued to worsen, and she died 2 days later. Per-
mission to perform an autopsy was denied.

Comments. This is the first reported case of
epyema solely due to A. actinomycetemcomitans.
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The infection progressed rapidly toward death. A pa-
tient with pulmonary infiltrates, paravertebral mass,
and empyema due to A. israelii and A. actinomyce-
temcomitans who recovered with penicillin therapy
has been reported [120].

Two cases of pneumonia have been reported [127,
128]: the previously described 56-year-old man with
multiple myeloma and a 13-year-old boy without un-
derlying disease. This latter patient had had anterior
chest pain for 1 year before development of fever
and chills. Chest radiographs revealed an infiltrate
of the right upper lobe; only A. actinomycetemcomi-
tans was recovered from specimens obtained by open
lung biopsy. The patient was treated with ampicillin
and there was a rapid resolution of symptoms [127].
Although A. actinomycetemcomitans may be a con-
stituent of the normal oral flora, lower respiratory
tract infections due to A. actinomycetemcomitans
are rare,

Brain Abscess

Case 12. A 15-year-old girl was referred to the
neurosurgery clinic of Memorial Hospital on 14 De-
cember 1984 after 2 years of decreasing vision in her
right eye and several weeks of a worsening headache.
Cranial computed tomography revealed a menin-
gioma involving her right optic canal; a craniotomy
with complete removal of the tumor was performed.
The postoperative course was complicated by sev-
eral episodes of CSF rhinorrhea that resolved spon-
taneously. The patient was sent home on a regimen
of rapidly tapering doses of corticosteroids and did
well until 1 week after discharge, when she began
to have severe frontal headaches. These headaches
progressed over the course of the next 2 weeks and,
2 days before admission, she developed a stiff neck
and fever.

On admission she was febrile with a dilated right
pupil and right-sided ptosis. Cranial computed
tomography demonstrated the presence of right fron-
tal abscess. Material obtained from a fine-needle
aspirate yielded Eikenella corrodens, H. aphrophi-
lus, and A. actinomycetemcomitans. A regimen of
metronidazole (500 mg iv every 6 hours) and chlor-
amphenicol (1 g iv every 6 hours) was begun.

The patient defervesced rapidly and repeat cranial
tomography after 1 month of therapy showed dra-
matic resolution of the abscess. She is doing well af-
ter 2 years.

Comments. This patient probably developed an
abscess as a result of spread of bacteria from her

9T0Z ‘9T Joquieldes uo (g1 ouleled) AISIBAIUN 3IRIS Uuad e /B10'Sfeulnolpioxo pio//:dny wou) papeojumod


http://cid.oxfordjournals.org/

56

nasopharynx made possible by a dural tear. Despite
her toxic appearance and a large abscess, she
responded rapidly to antibiotic therapy and did not
require open surgical drainage.

Wound Infection

Case5. A 36-year-old migrant farm worker was
initially admitted to Memorial Hospital on 22 Sep-
tember 1978 for fever and painful swelling of the dor-
sum on his right hand. Six weeks before admission
he reported suffering a puncture wound to the hand
followed by painful swelling and progressive ery-
thema with occasional purulent drainage. Symptoms
continued despite therapy with erythromycin. On ad-
mission he was afebrile. A 6 cm X 6 ¢cm erythema-
tous, fluctuant area on the dorsum of his right hand
was noted. Radiographs of the hand did not reveal
evidence of osteomyelitis, and cultures from a nee-
dle aspirate of the lesion showed no growth at 72
hours. The lesion was excised, and the patient was
discharged without antibiotic treatment.

His symptoms persisted and he was readmitted on
10 November. Review of the original culture reports
revealed that B, corrodens and A. actinomycetem-
comitans had been recovered. The patient was suc-
cessfully treated with intravenous penicillin, 10 mil-
lion units a day.

Comments. Although the source of the puncture
wound was not specified, the site appears to have
been contaminated by oral flora. Typically charac-
terized by a chronic progression of symptoms, soft
tissue infection with A. actinomycetemcomitans may
take months to come to the attention of a physician.
The long period between inoculation of cultures and
the identification of the organism is also character-
istic. A. actinomycetemcomitans was isolated only
after the patient was discharged.

Four cases of bone and joint infections have been
reported [99, 129, 130]. In addition to the case of
wrist synovitis and osteomyelitis mentioned previ-
ously, two cases of osteomyelitis have been reported.
One patient with severe periodontal disease devel-
oped spontaneous, draining sinuses of his chest,
back, groin, and shoulder with progressive paraple-
gia. Radiographs revealed areas of erosion in his left
fifth through seventh ribs. High-dose penicillin ther-
apy resulted in resolution of the sinus tract and
gradually increased function of the lower extremity
{991. Another patient was diagnosed with vertebral
osteomyelitis due to A. actinomycetemcomitans af-
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ter needle biopsy of a blastic lesion in his lumbar
spine. He responded promptly to intravenous am-
picillin therapy [129].

Chest Wall Abscess

Case 1. A 10-year-old boy from rural North
Carolina was referred to the thoracic surgery service
at Duke on 8 September 1971 for a right chest wall
mass that had developed slowly for 1 year. He had
been treated as an outpatient with an unknown an-
tibiotic for 3 months without resolution. Physical
examination showed him to be afebrile and in no dis-
tress. There was a 10 cm X 5 cm tender, red, fixed
mass on the right anterior chest wall and a 2 cm X
2 cm right axillary lymph node. Otherwise the phys-
ical examination was normal. Laboratory findings
were as follows: the white blood cell count was 8,300
cells/mm? with a normal differential count; hemo-
globin level was 11 mg/dL; chest radiograph showed
right hilar adenopathy; and chest tomography
showed patchy right lung consolidation and hilar
adenopathy.

The patient was admitted and a biopsy of the chest
wall mass was performed. Cultures of the biopsy
yielded A. actinomycetemcomitans. Sulfur granules
were not noted. Mycobacterial and fungal cultures
were negative. He received 30 days of intravenous
penicillin G (1.5 x 10° units every 4 hours) followed
by 1 year of penicillin VK (500 mg four times per
day). The mass slowly resolved by 6 months of ther-
apy. The right hilar adenopathy disappeared after
1 year of therapy, but the lung parenchymal changes
remained. The patient had no recurrence 1 year af-
ter antibiotic therapy was discontinued.

Both acute-phase and convalescent-phase titers of
antibody to Brucella, Francisella tularensis, Coccidi-
oides, Blastomyces, and Histoplasma were negative.

Comments. There is one previous report of an
anterior mediastinal abscess caused by A. actinomy-
cetemcomitans [124]. That patient had no evidence
of involvement of the lung parenchyma; however,
the source of our patient’s infection is unclear, and
there was no evidence for tuberculosis or ac-
tinomycotic infection. A contiguous spread from
pneumonia, possibly following an aspiration, seems
most likely.

Additional Infections

A single case of urinary tract infection due to 4. ac-
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tinomycetemcomitans has been reported in a patient
who had previously been treated for renal tubercu-
losis [133]. The patient responded to kanamycin ther-
apy. An additional isolate of A. actinomycetemcomi-
tans from urine has been reported, but no clinical
information was provided [134]. Single cases of paro-
titis [131] and mediastinal abscess due to A. ac-
tinomycetemcomitans [124] have been reported. Both
patients required surgical drainage and made un-
eventful recoveries.

Therapy

In vitro antibiotic susceptibility data reported since
1962 are summarized in table 4. This table combines
the data reported in individual case reports of infec-
tion with A. actinomycetemcomitans [10, 57-60, 82,
87, 89, 103, 106-108, 111, 117, 128, 129, 133] and large
microbiologic studies that used clinical isolates most
commonly obtained from the oral cavity or ac-
tinomycotic lesions [61, 136, 137]. A. actinomycetem-
comitans is generally susceptible to the cephalospo-
rins, aminoglycosides, rifampin, chloramphenicol,
and tetracycline. Susceptibility to ampicillin and pen-
icillin is variable. A. actinomycetermcomitans is

Table 4. Susceptibilities of clinical isolates of Actino-
bacillus actinomycetemcomitans to antibiotic agents.

Usually Often Rarely
susceptible* susceptiblef susceptible® ;

Carbenicillin (39) Penicillin  (100) Methicillin 25)

Mezlocillin (101) Ampicillin (145) Vancomycin (62)
Cefazolin (14) Erythromycin (75)
Cefotaxime (14) Clindamycin (74)
Ceftriaxone 24
Gentamicin (28)
Tobramycin (16}
Rifampin (15

Tetracycline (114)
Chloramphenicol (81)

NOTE. Values in parenthesgs are numbers of isolates tested.

* Derived from all reports in the literature of MBCs of agents
for isolates of A. actinomycetemcomitans; includes both case
reports and series of isolates specifically tested for antimicrobi-
al susceptibility. Break points are based on those suggested by
the National Committee for Clinical Laboratory Standards [135].

T More than 90% of isolates tested were susceptible to anti-
biotic.

1 Fifty percent to 80% of isolates tested were susceptible to
antibiotic.

§ Less than 30% of isolates tested were susceptible to anti-
biotic.
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generally resistant to the semisynthetic penicillins,
vancomycin, erythromycin, and clindamycin.

The most commonly employed antibiotic regimens
reported in clinical infections have been either peni-
cillin or ampicillin with or without an aminoglyco-
side. However, the multiplicity of antibiotic regimens
that have been used and the small number of pa-
tients do not permit identification of the ideal ther-
apeutic regimen. Because of the variable suscepti-
bility of the organism to penicillin and ampicillin
these agents probably should not be used unless in
vitro testing suggests that the clinical isolate is sus-
ceptible. Endocarditis has been reported following
penicillin prophylaxis for dental manipulation [77,
100, 103, 109] or minor skin surgery [60]. Further,
it has been noted that patients with endocarditis do
not respond to therapy with penicillin [78, 104, 117,
128]. Although most strains of A. actinomycetem-
comitans are susceptible to tetracycline and chlor-
ampbhenicol, these agents are bacteriostatic and only
limited experience with the use of these agents in vivo
is available.

An aminoglycoside has commonly been used in
conjunction with penicillin or ampicillin for the ther-
apy of endocarditis. However, the combination of
ampicillin and an aminoglycoside has been reported
as either being additive [103] or not being synergis-
tic [76]. Rifampin has been shown to be synergistic
in vitro with ceftriaxone or penicillin for 25%-33%
of strains but only limited experience with the use
of rifampin in vivo is available [107].

Cephalosporins (cephalothin, cefazolin, cefaman-
dole) [60, 86, 91, 104] have been successfully used
as part of the antibiotic regimen for endocarditis due
to Actinobacillus, although one patient treated with
cephalothin died [101]. No bacteria were visualized
in this patient’s vegetations at autopsy.

Review of the literature reveals that ampicillin plus
an aminoglycoside has been the most commonly em-
ployed antibiotic combination for treatment of se-
rious infection due to A. actinomycetemcomitans.
However, therapeutic failures have been described.
Limited clinical experience suggests that first- and
second-generation cephalosporins may be used to
treat endocarditis due to Actinobacillus. In vitro sus-
ceptibility data suggest that third-generation ceph-
alosporins may be more efficacious. Animal studies
would be useful to clarify the utility of these drugs.

The fastidious nature and slow growth of 4. ac-
tinomycetemcomitans may at times make it impos-
sible for clinical laboratories to perform in vitro sus-
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ceptibility tests. In such cases a bactericidal antibiotic
agent with a high degree of activity against Ac-
tinobacillus should be employed, and treatment
should be guided by clinical response. In most cases,
endocarditis due to Actinobacillus should be treated
with 4-6 weeks of intravenous antibiotic agents.
Prosthetic valve endocarditis may be cured medically
[57, 58, 80, 92, 96, 99, 103, 104, 110, 132]; however,
valve replacement may also be necessary [59, 60].
Of note, two of the patients with prosthetic valve in-
volvement died [87, 106].

Seven patients reported since 1962 and one of the
patients in our series received antibiotic prophylaxis
before dental manipulations. It is unclear whether
current recommendations for antibiotic prophylaxis
were employed. Gordon et al. [138] and Slots et al.
[139] have demonstrated that 250 mg of tetracycline
given orally four times a day produces sufficient lev-
els of antibiotic agent in the saliva and gingival fluid
to inhibit all strains of A. actinomycetemcomitans
tested. These investigators suggested that all patients
with periodontal disease and underlying heart dis-
ease that would put them at risk for endocarditis have
cultures of specimens obtained from their oral cavity
performed to determine the presence of A. actinomy-
cetemcomitans and, if the results are positive, the
patient should receive 14 days of tetracycline before
dental manipulation. If future case reports document
the failure of currently recommended prophylactic
regimens [140], then it would be reasonable to study
the implementation of the suggestion of Slots et al.

Patients with Actinobacillus infections other than
endocarditis usually respond well to short courses
of appropriate antibiotic therapy and, if necessary,
appropriate surgical intervention.

Discussion

This series of 15 cases, collected over 16 years from
three hospitals, represents the largest collection of
cases since King and Tatum’s landmark report in
1962. In both our series and reports in the literature,
the commonest serious infectious syndromes caused
by A. actinomycetemcomitans are endocarditis and
soft tissue abscesses, and the latter syndrome tends
to occur in association with Actinomyces. A. ac-
tinomycetemcomitans is commonly isolated from the
oral cavity of patients with periodontal disease, al-
though its role in the pathogenesis of periodontitis
is still unclear. Other less common illnesses due to
A. actinomycetemcomitans include brain abscesses,
pneumonia, osteomyelitis, and urinary tract infec-
tions.

Kaplan et al,

The clinical setting of endocarditis due to Ac-
tinobacillus is now well described. Most patients are
male, almost all patients have underlying valvular
heart disease, and infection is commonly associated
with periodontal disease or follows dental manipu-
lation. Typically, the course of the infection is sub-
acute, with fever, chills, anorexia, weight loss, and
night sweats. Heart murmur is almost always pres-
ent but may be ascribed to an underlying heart ail-
ment. Physical examination frequently reveals fever,
hepatosplenomegaly, and peripheral manifestations
of endocarditis. Laboratory investigation will com-
monly reveal anemia, an elevated erythrocyte sedi-
mentation rate, and microscopic hematuria. Leu-
kocytosis may not be present. Although clinically
apparent emboli may occur, the frequency of this
complication does not appear greater than that with
bacterial endocarditis caused by other organisms.

The fastidious nature and slow growth character-
istics of A. actinomycetemcomitans may hamper the
proper diagnosis. Endocarditis due to Actinobacillus
may be misdiagnosed unless blood cultures are in-
cubated in CO, and maintained for 2-3 weeks. Fur-
ther, since the organism may grow at the top of the
broth or along the sides of the bottle with clear broth
being present, blind subcultures onto appropriate
media should be considered. Once subcultured onto
proper solid media, standard tests should allow sepa-
ration of A. actinomycetemcomitans from biochem-
ically similar organisms, especially H. aphrophilus.

Despite extensive in vitro data, the appropriate
therapy for endocarditis due to Actinobacillus is un-
clear. Although ampicillin or penicillin (often in con-
junction with an aminoglycoside) have been most
commonly employed, A. actinomycetemcomitans
demonstrates only variable susceptibility in vitro to
penicillin or ampicillin. Further, synergy between
ampicillin or penicillin and aminoglycosides has not
been demonstrated. The use of third-generation
cephalosporins should be examined in animal
models and considered for use in patients who do
not respond to “standard therapy” with ampicillin
and an aminoglycoside. The question of the synergy
of penicillin and ampicillin when used with amino-
glycosides should be investigated in the laboratory.
If future case reports demonstrate that the standard
recommendations for the prophylaxis of endocarditis
are inadequate to prevent endocarditis due to
A. actinomycetemcomitans, then consideration
should be given to employing the suggestions of Gor-
don et al. [138] and Slots et al. [139]: culture patients
with periodontal disease and underlying heart dis-
ease that may predispose to endocarditis for A. ac-
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tinomycetemcomitans, and treat culture-positive pa-
tients with tetracycline before dental manipulation.

Summary

A. actinomycetemcomitans, a small fastidious gram-
negative coccobacillus, has been recognized since
1962 as capable of causing severe infections in hu-
mans. The organism grows best at 37°C and requires
an atmosphere enriched with CO, for growth.
Growth in broth is slow, leading to delays in diagno-
sis. A. actinomycetemcomitans produces small, cir-
cular colonies on blood or chocolate agar but will
not grow on MacConkey’s agar.

A. actinomycetemcomitans is commonly demon-
strated in human periodontal cultures and has been
implicated as the causative agent in localized juve-
nile periodontal disease. Major infectious syndromes
include periodontal infections, soft tissue abscesses
(often in association with Actinomyces species), and
systemic infection. Fifteen cases have been summa-
rized and the English-language literature reviewed
to define the epidemiology and clinical features of
A. actinomycetemcomitans infection.

Endocarditis is the commonest serious infectior
produced by A. actinomycetemcomitans. Predispos-
ing factors include periodontal disease and/or recent
dental manipulation and abnormal or prosthetic
cardiac valves. A chronic course of infection before
diagnosis is common. Complications include clini-
cally significant emboli (39%), congestive heart fail-
ure (29%), prosthetic valve replacement (23%), and
death (23%y). Other infectious syndromes caused by
A. actinomycetemcomitans include respiratory tract
infections, bone or joint infections, and abscess for-
mation.

Therapy for A. actinomycetemcomitans has most
commonly involved ampicillin or penicillin, often in
combination wit_h an aminoglycoside. However, re-
sistance to penicillin and ampicillin is common. An-
timicrobial agents with a high degree of in vitro ac-
tivity include cefazolinys cefotaxime, ceftriaxone,
aminoglycosides, and chloramphenicol. Therapy
should be guided by clinical response and results of
tests in vitro for susceptibility.
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