
Introduction 
Actinomycosis is an uncommon chronic infection caused 

by Actinomyces species, anaerobic gram-positive bacteria 
commensal of human digestive and genital tract. 

Actinomyces turicensis, the novel species first described 

in 1995, is known to cause heterogeneous infective diseases 
(i.e., appendicitis, meningitis, endocarditis, bacteremia, etc.),1-

4 but the literature has reported only two cases of A. turicensis 
empyema so far. In both cases, the suggested pathogenetic 
mechanism was the aspiration of oropharyngeal secretions 
due to individual predisposing risk factors and each patient 
was successfully treated with ß-lactam agents.5,6 

To our knowledge, this is the third report in the literature 
on A. turicensis polymicrobial empyema and the first one after 
COVID-19, in a patient with ulcerative colitis (UC) but 
without clear risk factors for anaerobic infiltration. 

Case report 
A 78-year-old caucasian man presented with a story of 

fever, dyspnea and cough; symptoms had started in the last 
15 days. He had recovered from mild COVID-19 two months 
before. He quit smoking 10 years before and denied alcohol 
consumption. 

He suffered from coronary artery disease, Monoclonal 
gammopathy of undetermined significance, atrial fibrillation 
treated with left atrial appendage occlusion and long-term 
asymptomatic UC medicated with mesalazine. He was 
previously certified for cephalosporins allergy. 

On physical examination, he was febrile (38°C) and 
tachypnoic, blood pressure was 102/57 mmHg, heart rate 
84/min and oxygen saturation 92%. Chest exam revealed a 
reduction of vesicular sounds and dull percussion on the lower 
left lobe. Blood tests showed: C-reactive protein 18 mg/dl 
(normal value <0.5 mg/dl), hemoglobin 8.5 g/dl, white blood 
cell count 17520/mmc, creatinine 1,5 mg/dl (normal value 
<1,2 mg/dl). A nasopharyngeal swab antigen test was negative 
for SARS-CoV-2. 

Chest X-ray and chest computed tomography (CT) scan 
showed extensive flogistic consolidation of the lower left lobe 
with concomitant pleural effusion and a minor consolidation 
of the lingula. 

He was treated with empirical levofloxacin, fluid therapy 
and oxygen, with a gradual clinical improvement in the next 
few days. 

Nevertheless, the fever relapsed a week later along with 
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an increase in inflammation markers. The lung ultrasound 
showed left empyema, confirmed at a second chest CT scan 
(Figures 1 and 2). A chest tube was then applied by a chest 
surgeon with instant drainage of 1200 ml of purulent and foul-
smelling fluid. 

Fluids cultures were immediately positive for Clostridium 
ramosum so treatment with levofloxacin was shifted to 
intravenous metronidazole. Three days later, even A. 
turicensis was isolated. 

On the basis of the antibiogram and the known allergy to 
cephalosporins, metronidazole was discontinued and oral 
treatment with doxycycline was started, with quick clinical 
and laboratoristic improvement. A six-month antibiotic home 
therapy was prescribed. 

Six months from discharge, the patient’s conditions were 
good. Doxycicline was well tolerated except for transient oral 
candidiasis. The latest CT scan showed a complete resolution 
of the left pleural effusion and the blood test showed 
normalization of inflammation markers. 

Discussion 
Actinomycosis is an uncommon chronic infection caused 

by Actinomyces species; infection usually derives from the 
breach of the mucous membranes and infiltration of the 
deeper planes. 

Pulmonary actinomycosis accounts for approximately 
15% of all cases, and it is supposed to result mainly from 
aspiration of oropharyngeal or gastrointestinal secretions, 
although hematogenous dissemination or direct spread from 
local lesions are possible sources of infection.2,3,7-9 
Noteworthy, Actinomyces are frequently isolated in the 
context of polymicrobial flora, as it was in the case of our 
patient, with a wide range of possible coexisting 
microorganisms.1,2,4,9 

The disease is more frequent in middle to old-aged males. 
Poor oral hygiene, alcoholism, chronic lung disease or 
pulmonary sequelae following tuberculosis are known risk 
factors.1,2,7-9

Among the various Actinomyces species responsible for 
human disease, A. meyeri, A israelii, A. graevenitzii and A. 
odontolyticus have a predilection for respiratory sites.2,10,11 

Pulmonary actinomycosis usually presents with aspecific 

signs, symptoms (i.e., cough, hemoptysis and sputum 
production) and CT findings (consolidation, mass and 
atelectasis); often leading to misdiagnosis (as malignancy, 
tuberculosis or other infective processes).1,2,7-9,11,12 

Pleural involvement, such as effusion or empyema, occurs 
in about 10-50% of cases and usually results from the 
contiguous spread of a lung lesion.1-3,8,9,11,12 

Moreover, it is well known that Actinomyces spp. are 
very difficult to culture and that subspecies identification is 
quite a challenge, especially in the pleural fluid.1,9,10 

Thus, obtaining a final diagnosis could be demanding, 
usually requiring bronchoscopy and lung biopsies for 
histological examination and bacterial culture.1,9 

Anaerobes are commonly associated with empyema and 
their presence in pleural fluid is strongly suggested by 
malodorous samples. 

As concerns specific treatment, Actinomyces spp. showed 
high susceptibility to ß-lactam agents, which are thus 
considered as agents of first choice, with and without ß-
lactamase inhibitors. A long-term antimicrobial therapy is 
usually necessary: intravenous administration is 
recommended for the first 6 weeks, followed by oral treatment 
between 6 months and 1 year.2,3,8,9,13,14 On the other hand, high 
resistance to metronidazole and ciprofloxacin has been 
reported. in particular A. turicensis showed resistance even to 
clindamycin, tetracyclines and linezolid.13 

The impact of co-pathogens is not well understood but it 
has been suggested that antibiotic regimens targeting only 
Actinomyces are usually curative.2,3,9 

Medications and duration of treatment need to be tailored 
to the clinical and radiologic response. Surgical treatment of 
necrotic lesions or percutaneous drainage of abscesses may 
be needed. 

Our patient, initially diagnosed with community-acquired 
pneumonia with pleural effusion, was finally found to have 
an A. turicensis polymicrobial empyema. Empyema was first 
diagnosed at the lung ultrasound (LUS) and then at the chest 
CT scan (Figure 2), given the better accuracy of LUS in 
detecting septations.15 

In our case, pathogenesis was not so clear. Our patient 
was not an alcohol consumer and he referred routine dental 
care. Since he was a former smoker, COPD may have played 
a role. However, it should be noted that he recovered from 
mild COVID-19 two months before admission. This was an 
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Figure 1. Lung ultrasound showing left empyema. Figure 2. Chest CT scan showing left empyema.
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intriguing issue that made the authors deepen in the 
literature. We found a few studies investigating hospital 
readmission within 6 months after COVID-19 
hospitalization. One of the most frequent causes of hospital 
readmission was an infection other than COVID-19 (i.e., 
sepsis or pneumonia), ranging from 3 to 54% of cases.16-18 
Based on previous literature, some of these authors 
postulated that COVID-19 may produce medium-term 
immunosuppression leading to superinfection. Likewise, we 
supposed that recent COVID-19, together with COPD could 
have played a role in the pathogenesis of A. turicensis 
infection. 

Another possible source of infection was the invasion 
through the gut wall, as our patient was affected by ulcerative 
colitis, albeit in long remission. Disruption of mucosal 
integrity in inflammatory bowel diseases can lead to invasion 
of deeper planes and disseminated infection, especially in 
Crohn’s disease. In literature, we found only two cases of 
actinomycosis in patients with ulcerative colitis, one 
following colonoscopy and one under immunosuppressive 
therapy.19,20 C. ramosum coexistence may suggest the bowel 
origin of the infection. However, considering the longtime 
remission of UC, the lack of recent invasive procedures and 
the concomitant pneumonia, this seemed a less plausible 
etiopathogenesis. 

In the present case, given the allergy to cephalosporins 
and the failure of the empirical levofloxacin, treatment with 
doxycycline was started on the basis of an antibiogram. 
Indeed, a tetracycline is generally considered a suitable 
alternative for penicillin-allergic patients.3,8 

Conclusions 
To our knowledge, this is the third report of A. turicensis 

polymicrobial empyema in literature. In our peculiar case, 
recent COVID-19 may have played a role in the pathogenetic 
mechanism, in accordance with the emerging scenario of post-
COVID immunosuppression. 

It is still unknown if ulcerative colitis-related mucosal 
inflammation may have contributed to the disease’s etiology 
in our patient. Moreover, for the first time, a tetracycline was 
successfully used, after chest drainage, for the treatment of A. 
turicensis empyema. A. turicensis is a novel cause of 
empyema and should be considered especially in patients with 
aforementioned risk factors in order to avoid unnecessary 
investigations and surgical interventions. 

References 
1. Valour F, Sénéchal A, Dupieux C, et al. Actinomycosis:

etiology, clinical features, diagnosis, treatment, and
management. Infect Drug Resist 2014;7:183-97.

 2. Könönen E, Wade WG. Actinomyces and related
organisms in human infections. Clin Microbiol Rev
2015;28:419-42.

3. Smego Jr RA, Foglia G. Actinomycosis. Clin Infect Dis
1998;26:1255-61.

4. Sabbe LJ, Van De Merwe D, Schouls L, et al. Clinical

spectrum of infections due to the newly described 
Actinomyces species A. turicensis, A. radingae, and A. 
europaeus. J Clin Microbiol 1999;37:8-13. 

5. Johnson SW, Billatos E. Polymicrobial empyema: a novel 
case of Actinomyces turicensis. Respir Med Case Rep
2021;32:101365.

6. Agrafiotis AC, Lardinois I. Pleural empyema caused by
Actinomyces turicensis. New Microbes New Infect
2021;41:100892.

7. Russo TA. Agents of actinomycosis. In: Principles and
practice of infectious disease. 5th edition. Mandell GL
(eds.). Philadelphia: Elsevier, Churchill Livingstone;
1995:2645-54.

8. Kim SR, Jung LY, Oh IJ, et al. Pulmonary actinomycosis 
during the first decade of 21st century: cases of 94
patients. BMC Infect Dis 2013;13:216.

9. Mabeza GF, Macfarlane J. Pulmonary actinomyces. Eur
Respir J 2003;21:545-51.

10. Hall V, Talbot PR, Stubbs SL, Duerden BI. Identification 
of clinical isolates of Actinomyces species by amplified
16S ribosomal DNA restriction analysis. J Clin Microbiol. 
2001;39:3555-62.

11. Hoheisel A, Herrmann MJ, Kassi E, et al. Actinomyces
meyeri pleural empyema: a case report. IDCases 2021;26 
:e01278.

12. Cheon JE, Im JG, Kim MY, et al. Thoracic actinomycosis: 
CT findings. Radiology 1998;209:229-33.

13. Smith AJ, Hall V, Thakker B, Gemmell CG.
Antimicrobial susceptibility testing of Actinomyces
species with 12 antimicrobial agents. J Antimicrob
Chemother 2005;56:407-9.

14. Steininger C, Willinger B. Resistance patterns in clinical
isolates of pathogenic Actinomyces species. J Antimicrob 
Chemother 2016;71:422-7.

15. Hooper C, Lee YCG, Maskell N. Investigation of a
unilateral pleural effusion in adults: British Thoracic
Society Pleural Disease Guideline 2010. Thorax
2010;65:ii4-ii17-

16. Freire MP, Oliveira MS, Magri MMC, et al., HCFMUSP 
COVID-19 Study Group, Levin AS. Frequency and
factors associated with hospital readmission after
COVID-19 hospitalization: the importance of post-
COVID diarrhea. Clinics (Sao Paulo). 2022;77:100061.

17. Guarin G, Lo KB, Bhargav R, et al. Factors associated
with hospital readmissions among patients with
COVID‐19: a single‐center experience. J Med Virol
2021;93:5582‐7.

18. Romero-Duarte Á, Rivera-Izquierdo M, Guerrero-
Fernández de Alba I, et al. Sequelae, persistent
symptomatology and outcomes after COVID-19
hospitalization: the ANCOHVID multicentre 6-month
follow-up study. BMC Med 2021;19:129.

19. Topić MB, Desnica B, Vicković N, et al. The
polymicrobial Actinomyces naeslundii and Pseudomonas 
aeruginosa sepsis in a patient with ulcerative colitis 2
months after colonoscopy. Wien Klin Wochenschr
2014;126:130-2.

20. Cunha F, Sousa DL, Trindade L, Duque V. Disseminated 
cutaneous Actinomyces bovis infection in an
immunocompromised host: case report and review of the 
literature. BMC Infect Dis 2022;22:310.

[page 144] [Italian Journal of Medicine 2024; 18:1708]

Case Report

Non
-co

mmerc
ial

 us
e o

nly




