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Clinicians of all specialties need to be aware of a recent, nationwide increase in the number of
Actinomyces bloodstream infections. We report a case of bimicrobial bloodstream infection with
Actinomyces odontolyticus and Escherichia coli in an intravenous drug user. A 36-year-old,
male intravenous drug user was admitted with acute-onset pleuritic chest pain, back pain,
pyrexia, tachycardia, tachypnoea and hypotension. Chest CT showed multiple, bilateral, cavitat-
ing lung lesions, most likely the result of septic emboli originating from an infected deep venous
thrombosis (DVT). Blood cultures led to a mixed growth of A. odontolyticus, identified by matrix-
assisted laser desorption ionization time-of-flight (MALDI-TOF), and E. coli. The rising tide of
bloodstream infections with Actinomyces species is likely to continue with the increasing avail-
ability of sophisticated molecular identification techniques, including MALDI-TOF. In this case,
the results of antimicrobial susceptibility tests were particularly important because the E. coli
was susceptible to ciprofloxacin, whereas the A. odontolyticus was resistant.

INTRODUCTION

Actinomyces species are associated with a wide range of infec-

tions, including dental caries, abscesses and bloodstream

infections [1]. Worryingly, the number of bloodstream infec-

tions is on the increase, largely accounted for by a rise in

reports of Actinomyces odontolyticus. In 2007, only a single

case of bloodstream infection with A. odontolyticus was

reported, compared with 12 cases in 2011 [2]. Actinomyces

odontolyticus is frequently resistant to a number of commonly

used antibiotics [3–6], so clinicians of all specialties need to

be alert to the organism. We report a case of bimicrobial

bloodstream infection with A. odontolyticus and Escherichia

coli in an intravenous drug user.

CASE REPORT

In June 2014, a 36-year-old, male patient was admitted to the

hospital by ambulance, complaining of acute-onset sharp,

stabbing pleuritic chest pain and back pain. Observations

showed a temperature of 38.28C, heart rate 132 bpm, intermittent

tachypnoea and hypotension, with a blood pressure of 96/41.

The patient’s complex medical history included: intermit-

tent intravenous drug abuse of 10 years’ duration; recurrent

femoral vein deep venous thrombotic (DVT) events (usually

associated with significant cellulitis) and radiologically con-

firmed dental abscess in 2007. In August 2011, he was diag-

nosed with culture-negative discitis causing complete

obliteration of the C6-7 interspace. He completed a total of 10

weeks’ oral linezolid 600 mg BD and, by February 2012, he

was asymptomatic apart from some residual neck stiffness.

HIV and hepatitis C tests were negative and he was naturally

immune to hepatitis B.

On admission, clinical examination revealed an actively

discharging sinus of the patient’s left groin. One week prior to

admission, the patient had attempted to inject heroin at this site,

but accidentally injected the drug into the surrounding tissues.

Otherwise, no murmurs were audible on auscultation of the

heart; no tenderness was elicited on palpation of the spine and

there were no initial stigmata of endocarditis. Full blood
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count showed a while cell count (WCC) of 9.5 � 109 cells/l,

haemoglobin 61 g/l and platelets 267 � 103 cells/l. Biochemical

profile showed normal urea, electrolytes, liver function and a

C-reactive protein (CRP) of 283 mg/l. Lactate was 0.9 mmol/

l. Doppler ultrasound revealed a left ilio-femoral DVT. An

initial chest X-ray was unremarkable. He was started on i.v.

flucloxacillin 2 g four times a day and received a blood trans-

fusion, denying any haematuria, haemoptysis or melaena.

Three days following admission, the patient remained pyr-

exial and his CRP had increased to 317 mg/l. At this stage, a

positive blood culture set led to the isolation of Gram-negative

bacilli after 1 days’ incubation. Therefore, the patient’s flu-

cloxacillin was switched to i.v. co-amoxiclav 1.2 g three times

a day (TDS). A repeat chest X-ray now showed multiple, new,

bilateral, ill-defined nodules. CT chest/thorax/abdomen with

contrast showed multiple, cavitating lesions throughout both

lung fields, suspicious of septic emboli originating from an

infected DVT. Transoesophageal echocardiogram showed a

patent foramen ovale and a well-functioning trileaflet aortic

valve. No vegetations were seen.

Four days following admission, subculture of the peripheral

blood culture set led to the isolation of a lactose-fermenting

coliform, identified by Vitek2 as E. coli, which was resistant

to co-amoxiclav and susceptible to piperacillin– tazobactam,

gentamicin, ciprofloxacin, cefotaxime and trimethoprim.

Therefore, the patient’s co-amoxiclav was switched to i.v.

piperacillin– tazobactam 4.5 g TDS, which was administered

via a newly inserted central line. Interestingly, a small colony-

form Gram-positive bacillus was also isolated on subculture,

which was non-spore-forming and non-branching but slightly

curved (Fig. 1).

The Gram-positive bacillus exhibited fastidious growth

requirements, growing slowly on blood and chocolate agar

plates after 24 h’ incubation in CO2 at 378C (Fig. 2). The or-

ganism was catalase- and esculin-negative. Identification

according to Vitek2 was Actinomyces meyeri (profile

6365101010005, excellent identification) and by API Coryne

was Erysipelothrix rhusiopathiae (profile 2400040, %ID 96.9,

T 0.31).

The Gram-positive bacillus was sent to Public Health

England’s (PHE) Antimicrobial Resistance and Healthcare

Associated Infections Reference Unit (AMRHAI). MALDI-

TOF analysis identified the organism as A. odontolyticus (score

2.327, good identification to species level). Antimicrobial sus-

ceptibility test results, and interpretative breakpoints, are given

in Table 1.

Three weeks following admission, the patient’s central line

was removed and i.v. piperacillin– tazobactam was switched

to a combination of oral linezolid 600 mg BD and oral cipro-

floxacin 750 mg BD. No organisms were isolated from culture
Figure 1: Photomicrograph of Gram morphology of A. odontolyticus on sub-

culture on chocolate agar, at 378C, in CO2, at 24 h’ incubation.

Figure 2: Photographs of growth achieved at 24, 48 and 72 h’ incubation of A. odontolyticus, on blood and chocolate agar, at 378C, in CO2.
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of the central line tip. At the time of discharge from hospital,

CRP was 38 mg/l. His WCC, urea, electrolytes and bilirubin

had been within normal limits throughout the entire admis-

sion. Four culture-negative blood cultures were collected

on treatment. In addition, mycobacterial culture of three

smear-negative sputum specimens was negative at 4 weeks’

incubation.

DISCUSSION

Actinomyces odontolyticus was first isolated in 1958 from

deep carious dentine [7]. The majority of cases with invasive

disease have presented with pulmonary, cardiopulmonary or

mediastinal pathology [8]. Infections are most frequently iden-

tified in patients with significant underlying risk factors for

infection [8, 9]. This is the first reported case of bimicrobial

bloodstream infection leading to the isolation of A. odontolyti-

cus in combination with E. coli. The patient’s multiple

pulmonary abscesses were most likely the result of septic

emboli originating from an infected DVT.

This case exemplifies that the isolation and correct identifi-

cation of Actinomyces species remains a diagnostic challenge.

After Vitek2 and API Coryne failed to correctly identify the

organism to species level, the isolate’s identity was confirmed

by MALDI-TOF. In this case, isolation of A. odontolyticus

from blood cultures prompted a prolonged course of ap-

propriate antimicrobial therapy, in the range of 6–12 months

[10]. The results of antimicrobial susceptibility tests were

particularly important because the E. coli was susceptible to

ciprofloxacin, whereas the A. odontolyticus was resistant.

Furthermore, Actinomyces species are known to exhibit

reduced susceptibility to metronidazole [3–5], the aminogly-

cosides and colistin [3].

In conclusion, clinicians of all specialties need to be aware

of the rising tide of bloodstream infections with Actinomyces

species. The number of reports is likely to increase with the

more widespread availability of sophisticated molecular iden-

tification techniques, including MALTI-TOF.
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Table 1: Minimal inhibitory concentrations (MICs) of selected antibiotics
against A. odontolyticus, including interpretations and breakpoints, as
reported by the AMRHAI reference unit, PHE Colindale

Antibiotics MIC S/I/R Breakpoint

Co-amoxiclav 0.125 S 8 and 16

Cefotaxime 0.25 S 8 and 16

Ceftriaxone 0.25 S 8 and 32

Imipenem 0.064 S 2 and 4

Co-trimoxazole 0.125 S 2

Clarithromycin �0.016 S 2 and 4

Linezolid 0.25 S 4

Ciprofloxacin 4 R 1 and 2

Moxifloxacin 2 I 1 and 2

Doxycycline 0.064 S 1 and 4

Minocycline �0.016 S 1 and 4
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