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Actinomyces meyeri: A Lung Mass Resembling Lung Cancer

F. Cantile?, Vanessa Callegari**, L. Ferrara?, A. Saviola!, N. Malavasi?, L. Scarabelli{, G. Acquaviva?, L. Galassi*, C. Fiorani*, T.

Cantile??, M. Costantini*, E. Franceschini® and G. Longo*

1Department of Oncology and Hematology, Modena University Hospital, 41124 Modena, Italy

2Department of Neuroscience, Reproductive and Odontomastological Sciences, University of Naples Federico II. 80131 Naples, Italy
Department of Medicine, Surgery and Dentistry, Scuola Medica Salernitana, 84121 Salerno, Italy

“Department of Anatomic Pathology, Modena University Hospital, 41124 Modena, Italy

Department of Infectious Disease, Modena University Hospital, 41124 Modena, Italy

Abstract

Actinomyces meyeri is a rare cause of lung infection. In general, actinomycosis is rare and more frequent in men than in women, exception
for pelvic infection. The diagnosis is challenging as actinomycosis can clinically and radiologically mimic other infections and malignancies.
Nowadays, thanks to antibiotics availability, the prognosis has improved, so death and deformity occur very rarely. Here is reported the case of a
young male presented with a lung mass that was highly suspicious for cancer, so that he was hospitalized in Oncologic Medicine department of
Modena University Hospital, Italy. A biopsy of the lesion was performed to obtain a diagnosis. The culture from mass biopsy resulted positive for
Actinomyces meyeri, so a specific antibiotic therapy was started and prolonged for six weeks, with patient’s clinical and radiological remission. His
relevant clinical data are reported here, together with radiological and microbiological examinations. Patient's general conditions were good during
all the hospitalization period. The aim of this case report is to focus attention on a rare form of infection, with a difficult differential diagnosis with
lung cancer. The two diseases have a really different treatment and prognosis. From the anamnesis, it is possible to suspect lung actinomycosis if
the patient has an history of alcoholism or bad dental hygiene. The case will be discussed, with references to available literature.
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Introduction

Actinomyces meyeri has a variable incidence (about 30% of all
Actinomycoses) [1]. Until some years ago, Actinomyces isreaelii was thought
to be the most common etiologic agent of Actinomycosis [2]. Recently, Rolfe
et al. have found different data, reporting that Actinomyces meyeri was more
frequent than Actinomyces israelii, considering 130 affected patients [1]. In
1970 an incidence of 1 per 300.000 persons was assessed considering all
cases of actinomycosis in Cleveland area [3]. It has been reported that this
kind of infection is more common between males than females, with a mean
age of 42.5 years [4,5].

Until now, 25 species of Actinomyces have been isolated from human
material [6]. First human cases of Actinomycosis were described in late
nineteenth century and Actinomyces israelii was isolated as main causative
agent [7].

Actinomycosis is an endogenous infection [6]. The involved bacteria
survive on mucosa and lesions that interrupt its integrity can make it reach
deeper tissues [4]. Here, these bacteria create aggregates that look like
masses of branching and filamentous bacilli [5]. They tend to penetrate tissue
plans and to create sinus tracts [2]. They are opportunistic, gram-positive,
strictly anaerobic, non-acid-resistant bacteria [8].

Actinomyces are present in saliva an on teeth’s surface, where they play a
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role in contributing to the formation of dental caries as parasitic organisms [7].
They can reach tissue plans and blood if the mucosal barrier is disrupted by
structural diseases, surgery, trauma or other infections [9].

Introduction of dental hygiene and antibiotics probably reduced the
frequency of this infection in developed countries [10]. In a review that
analysed thirty-two cases of Actinomycosis, more than one third of patients
recruited showed gingival or dental infection and/or were alcohol users [2].

Actinomycosis is clinically and radiologically similar to malignancies and
other infections, so the differential diagnosis is difficult [5]. Concerning clinical
features, productive cough, chest pain, fever and weight loss may be present,
but they are not specific for this infection [9]. According to a retrospective study
conducted in Korea during the first decade of 21 century. The most common
symptoms of pulmonary Actinomycosis are cough, hemoptysis and sputum.
The same study claimed that most of cases were initially misdiagnosed as lung
cancer or another pneumonia [10].

According to literature, the most common site of infection by Actinomyces
meyeri is lung, but abscess caused by Actinomyces can be found also in
gastrointestinal tract, skin, soft tissue, breast, bone (osteomyelitis), brain,
cervicofacial region [2]. Cases of endocarditis, endophthalmitis, funisitis,
pneumonia with empyema and disseminated disease are included too [2]. The
most common site of infection of Actinomyces in general is the cervicofacial
region, that is involved in 50-70% of Actinomycosis reported cases [3].
Actinomycosis has also been related to infected osteoradionecrosis of the jaws
[11]. According to Curi et al, the presence of Actinomyces was evidenced by
histology in 12% of the 50 osteoradionecrosis cases described [12].

A case of mid-facial osteomyelitis in a chronic cocaine abuser, with hard
palate, septum, nasal cartilage and soft palate destroyed by drug inhalation,
has been reported [13]. Another unusual case regards gastric Actinomycosis
as the complication of gastric bypass for morbid obesity [14]. Pulmonary
infection is often the source of hematogenous dissemination [15]. In fact, lung
infection is present in the majority of patients with disseminated actinomycosis
[16,17]. While hematogenous spreading is possible at any time, lymphatic
dissemination occurs very rarely [3].

Final diagnosis is generally obtained through bronchoscopic or
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percutaneous needle aspiration [9]. The detection is usually microscopic, with
gram staining, while cultures need an anaerobic or microaerobic incubation
up to 14 days [9]. The histopathologic diagnosis is challenging as tissue
sample includes sulfur granules, which may be present also in nocardiosis,
coccidioidomycosis and aspergillosis [8]. In the present case the identification
of Actinomyces meyeri was possible thanks to the addiction of microbiological
examination. Microbiological culture may not be the solution for a definitive
diagnosis, as its failure rate is high due to factors like precedent antibiotic
therapy or presence of other organisms [15]. In fact, most actinomycotic
infections are polymicrobic, so also other anaerobic or microaerophilic
organisms can be found [18,19]. It is thought that concomitant infections
cause a reduction in oxygen tension and phagocytes inhibition that increase
the Actinomyces’ pathogenicity [18]. Polymerase chain reaction (PCR) might
also be used for diagnosis with reliability [9]. There are PCR-based techniques
that use probes specific for rDNA or housekeeping genes and can identify
Actinomyces species in clinical samples [15,16].

Concerning treatment, historically it was based on high dose of antibiotics
such penicillin for 6 to 12 months. Nowadays, the therapy is personalized and
can vary on the basis of location, severity of disease and patient clinical and
radiological response to treatment [5]. An UK study based on 87 isolates of
Actinomyces demonstrated their sensibility to g lactams (including amoxicillin
and ceftriaxone), doxycycline, clindamycin, erythromycin and clarithromycin
[20]. Anyway, antibiogram is required for definitive therapy. The localized
disease generally needs only a short course of oral penicillin: from 500 mg to 1
g every 6 hours for two months [2]. For extended disease, according to experts’
opinion, intravenous penicillin (18 to 24 million units per day), for two to six
weeks, is a better choice and it should precede oral penicillin or amoxicillin
(500 mg every 6 hours) [2]. Actinomyces meyeriis generally sensible to most of
antibiotics and penicillin is chosen as the most cost-effective [18]. Sometimes
abscesses have to be drained surgically or percutaneously [2].

Case Presentation

On 20th January 2022 a 45 years old male presented to emergency
department of Modena University Hospital, Italy, with interscapular puncture
pain radiated to anterior left thorax. He had a history of appendicectomy,
bilateral myringoplasty, headache, gastroesophageal reflux, familiarity for
colon polyposis. He was an active smoker (three cigarettes/day). He reported
an episode of gingivitis two months before, related to bad oral hygiene during a
trip. Blood tests only showed leucocytosis (19.200/mmc; normal range: 4.000-
10.900/mmc) with 78.8% neutrophils and C-reactive protein (CRP) was 1.5
mg/dl (normal range: 0-0.7 mg/dI). The other biohumoral parameters were in
range. Electrocardiogram was negative, while echocardiogram allowed seeing
a little ectasia of the ascendant aorta (42 mm), for which a follow-up was
indicated. A thorax X-ray was also performed and an opaque mass of 3.5 cm
diameter was pointed out in the middle field of left lung, in mantle region. The
patient was so referred to the Medical Oncology department of our institution,
in order to go on with diagnostic work-up.

A thorax Computer Tomography (CT) was performed with the purpose
of better define the lung mass. The aortic ectasia was confirmed (44 x 44
mm in the ascendant tract), without cardiac surgery indications. A lung mass
of 32 x 28 mm was localized in high dorsal segment of the superior lobe of
left lung. The mass was adjacent to pleura and scissure. It presented with a
peripheric contrast enhancement and hypodense central zone with a modest
air quote in the same context. The lesion also had a shaded peripheric alone
with a “ground glass” shape (Figure 1). A univocal interpretation of this find
was not possible, although it was suspected for neoplastic or infective nature.
No lymphadenomegalies or effusions were seen. Blood tests were negative
for HIV 1 and HIV 2 and tuberculosis (quantiferon test was negative). The
neoplastic markers PSA, CEA, AFP, Ca 19.9 and Beta2microglobulin were
in range and so also Immunoglobulins and proteins. The patient was tested
positive for HBS Ab, with negative HBS Ag and HBC Ab.

Gargled and sputum were analysed too. A weak positivity for Rhinovirus
and Haemophilus influenzae was registered. Anyway, from the beginning an
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empiric antibiotic therapy with Ceftriaxone 2 g intravenously every day was
administered. During hospitalization the patient maintained good general
conditions and the pain progressively decreased. He was treated also with a
low dose of steroids, progressively reduced, because he had already started a
therapy with Methylprendisolone at home for a lumbosciatic left pain.

The mass’ central necrosis zone with the air quote and alone resembled
an abscess. On the other hand, the mass was really near the thoracic wall
and seemed to infiltrate it, like neoplastic lesions do. So, with the purpose
of differential diagnosis, an eco-guided biopsy was achieved. On the bioptic
material microbiologic and histologic analyses were performed. The patient
was hospitalized for ten days, then, some day after biopsy; he was discharged
with an empiric oral antibiotic therapy, moxifloxacin 400 mg/die.

On 2" February cultural examination on biopsy sample identified
Actinomyces meyeri, sensible to Penicillin, Piperacillin-Tazobactam,
Meropenem, Clindamycin and Metronidazole. A targeted antibiotic therapy with
Amoxicillin 1 g three times a day was prescribed.

The biopsy final response was negative for neoplastic cells, fungi hypaes
or spores. Alcohol and acid resistant bacilli were not identified after Grocott
and Ziehl-Neelsen colorations. Instead, histochemical colorations of Grocott
and Giemsa allowed to see numerous cocci and rod-shaped bacilli (Figures
2,3 and 4).

Figure 1. Section of the thorax CT that showed the lung mass.

Figure 2. Cocci and rod-shaped bacteria were evidences with. Grocott's histochemical
coloration, 40X blow-up.
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Figure 3. Cocci and rod-shaped bacteria were evidences with. Grocott's histochemical
coloration, 40X blow-up in detail.

Figure 4. The presence of a bacterial colony with elongated rod shape, compatible with
Actinomycetes, was evidenced through PAS histochemical coloration.

Considering the presence of three nodules in lungs, their characteristic
and the response of hiopsy and cultural examination, the most probable
diagnosis was abscess from Actinomyces meyeri. The Amoxicillin therapy was
prolonged for six weeks.

A control CT was achieved after a month, on 2" March. The known
mass localized in high dorsal segment of the superior lobe of left lung was
markedly reduced: 22 x 17 mm (vs. 32 x 28 mm on previous CT). A blurred
“ground glass” alone was still present below this find. The patient was clinically
asymptomatic at the moment of CT execution. So, the antibiotic therapy was
thought to be effective and it was stopped (Figure 5).

Discussion

Pneumonia due to Actinomyces in our case was probably caused by the
pulmonary aspiration of the pathogen from oral cavity. Alcoholism is thought
to be a factor of risk [2]. In case of our patient, not significative consumption
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of alcohol was declared. Fazili T, et al. reported the case of a patient that
had a really bad dental hygiene, partially edentulous. In that case the patchy
infiltrate present in left lung evolved generating an empyema and the diagnosis
was possible only after open left thoracotomy, followed by decortication and
empyema’s drainage [2]. So, the site of infection was similar, but the diagnostic
and therapeutic procedure was much more invasive if compared to our case.

There are different cases of challenging differential diagnosis between
pulmonary Actinomycosis and lung cancer in literature. The case described by
Cliffe A, et al. was initially interpreted as bronchogenic carcinoma after biopsy
of one of the two lung lesions that were present. The aspirate of pleural effusion
revealed then the concomitant presence of Actinomyces meyeri infection that
was treated before bronchogenic carcinoma with 6 months of Amoxicillin
[21]. In this case, a pelvic infection was also present, associated with ICD
(intrauterine contraceptive device): in fact, the infection of this site is more
frequent in women [22]. Like the presented case, differential diagnosis was
challenging, but at the end the infection resolution did not need any procedure
of surgery or drainage.

Ariel 1, et al. reported 5 cases of lung Actinomycosis that resembled
bronchogenic carcinoma. All patients described presented with various typical
symptoms as cough. In four cases bronchoscopy with biopsy was sufficient for
diagnosis, while in one case the biopsy suggested the presence of a tumor and
so a lobectomy was performed, with the definitive diagnosis of Actinomyces
infection [23].

Due to Actinomycosis’ mimicking of lung carcinoma, surgery has
been performed various times in the past. The detection of an apparently
asymptomatic lung mass in a patient that had to undergo an elective
herniorrhaphy. He had a history of alcoholism and above all, dental caries, too.
In that case, a lobectomy was performed and Actinomyces meyeri was isolated
by cultural examination [24].

Another patient with a history of poor dental hygiene and gingivitis
presented with disseminated Actinomycosis, as illustrated by Liaudet L, et
al. In this case, cutaneous and muscular abscesses were secondary to lung
infection by Actinomyces meyeri. The therapy consisted of oral Amoxicillin for
12 months [25].

Generally, Actinomycosis involves adults, but sometimes Actinomyces
pneumonia can affect pediatric patients, requiring also chest tube placement

Figure 5. Control CT: The mass was significantly reduced.
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due to related empyema [26]. Actinomyces meyeri infiltrates the lung and then
invades the pleural space, generating an empyema, more frequently than other
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therapy, but also empyema evacuation, pleurectomy and decortication of References

two lobes [28]. A differential diagnosis with pleural carcinosis was necessary.

The patient of our case experienced pain quite soon, probably thanks to the 1 Royfe, Robert, Lisa L. Steed, Cassandra Salgado and J. Michael Kilby. "Actinomyces

proximity of the lesion to the chest wall. This allowed to obtain a diagnosis meyeri, a common agent of actinomycosis.” Am J Med Sci 352 (2016); 53-62.
before the eventual increase of lesion’s escavation and diffusion to the pleura.

So, no procedure of decortication was required.

Funding

2. Fazili, Tasadug, Donald Blair, Scott Riddell and Deanna Kiska, et al. "Actinomyces
meyeri infection: Case report and review of the literature." J Infect 65 (2012): 357-

Actinomyces meyeri infection generally has a good prognosis, with the 361.
proper antibiotic therapy. Despite that, sometimes patient's condition and the 3 hyps://emedicine.medscape.com/article/211587overview?icd=login_success_
type of infection lead to a downward clinical course. Branquinho DF, et al. email_match_norm

reported a case of medistinitis occurred after oesophageal stenting in a patient
with oesophageal squamous cell carcinoma and an oesophagomediastinal
fistula. The cultures resulted positive for Actinomyces meyeri: the patient was
an alcoholic; the endoscopic procedure probably carried the germ near fistula 5. Wong, Vanessa K., T. D. Turmezei and V. C. Weston. "Actinomycosis." BMJ 343

4. Raymond Jr, A. Smego and Foglia Ginamarie. "Actinomycosis." Clin Infect Dis 26
(1998): 1255-1261.

that allowed it to reach mediastinum. In this case the intravenous antibiotic (2011):23-32
therapy with imipenem/cilastatin and metronidazole did not save the patient 6. kgnonen, Eija and Wiliam G. Wade. "Actinomyces and related organisms in human
that died two weeks later [29]. infections." Clin Microbiol 28 (2015): 419-442.

Concerning the diagnosis of pulmonary Actinomycosis, as the suspicion 7. Bennhoff, David F. "Actinomycosis: Diagnostic and therapeutic considerations and
of lung cancer is generally present, lung biopsy is usually unavoidable. areview of 32 cases." Laryngoscope 94 (1984): 1198-1217.
Zhu D, et al. described a case initially misdiagnosed as pneumonia caused g sah, Ranjt, Gaurav Nepal, Saniit Sah and Sonam Singla, et al. "A rare case of brain
by Actinomyces meyeri. the germ was individuated through metagenomic abscess caused by Actinomyces meyeri." BMC Infect Dis 20 (2020): 1-5.

next generation sequencing on patient's bronchoalveolar lavage fluid. So, ) ) ) )
. . P . 9. Ellebrecht, David B., Moritz MF Pross, Stefanie Schierholz and Emanuel Palade.
the patient was treated with two months of penicillin G intravenously and A : A .
- . . . 'Actinomyces meyeri empyema necessitatis: A case report and review of the
oral amoxicillin for six weeks: the lung mass initially reduced, but it grew literature." Surg J 5 (2019): 57-61.

again after a few months. The biopsy collected previously together with o _ _
bronchoalveolar lavage, during bronchoscopy, showed normal tissue, neither ~ 10- Lin, Y|-Ts_ung|,_ Fu-Dber Wang,(jﬁggf%%Wt: aRd Cha?g-thogle Fung. K'tebls'e_':ﬁ
cancer nor sulphur granules or other elements suggestive of Actinomycosis. pneumoniae liver abscess In diahetic patients: Association ot glycemic control wi

. p g . g8 . y the clinical characteristics." BMC Infect Dis 13 (2013): 1-7.
A new biopsy, CT-guided, was performed in that case, revealing a pulmonary
invasive mucinous adenocarcinoma [30]. So, it is important to have a biopsy 1. Hall, Val. "Actinomyces—gathering evidence of human colonization and infection."
that confirms microbiological examinations, to exclude contaminations. In our Anaerobe 14 (2008): 1-7.
case the biopsy showed clear signs of Actinomycosis infection. 12. Curi, M. M., L. L. Dib, L. P. Kowalski and G. Landman, et al. "Opportunistic
actinomycosis in osteoradionecrosis of the jaws in patients affected by head and

In most of cases of pulmonary Actinomycosis the really challenging part is neck cancer: Incidence and clinical significance." Oral oncol 36 (2000): 294-299.

reaching a definitive diagnosis, as it can simulate other infections and neoplasia.
Then’ the treatment is genera”y based on systemic and/or oral antibiotic 13. Talbott, Jason F., Gouthan K. Gorti and R. James Koch. "Midfacial osteomyelitis in

therapy that sometimes needs to be accompanied by surgical procedures, a chronic cocaine abuser: A case report.” Ear Nose Throat J 80 (2001): 738-743.

when the infection went too far. Even if in case of allergy to penicillin, treatment 14. Fernandez-Acefiero, M. J., V. Silvestre, R. Fernandez-Roldan and L. Cortes, et al.

with Ceftriaxone followed by doxycycline resulted effective [31]. "Gastric actinomycosis: A rare complication after gastric bypass for morbid obesity."
Obes Surg 14 (2004): 1012-1015.

Co ncl us | on 15. Xu, Yan and Juhong Shi. "Disseminated actinomycosis." N Engl J Med 379 (2018):
1071-1071.

The case presented is similar to other for patient's characteristics and 16. Park, Hyun Jung, Ki-Ho Park, Sung-Han Kim and Heungsup Sung, et al. "A case of
anamnesis: adult male, with a history of gingivitis in a period of bad dental disseminated infection due to Actinomyces meyeri involving lung and brain." Infect
hygiene. Symptoms were not so typical, as he did not have fever, cough or Chemother 48 (2014): 269-273.
hemoptysis. Furthermore, he was an active smoker, an important risk factor for 17. Colmegna, Ines, Maria Rodriguez-Barradas, Edward J. Young and Ronald Rauch,

lung cancer. The radiological imaging did not allow to go too far with differential et al. "Disseminated Actinomyces meyeri infection resembling lung cancer with
diagnosis. The fact that the patient was referred to the Oncologic Medicine brain metastases." Am J Med Sci 326 (2003): 152-155.

department was worrying for him and his relatives, even if doctors repeated that 18, Nishizawa, Saori, Keisuke Anan, Kazunori Tobino and Masanobu Okahisa, et
there was no cancer diagnosis yet. At the end, the diagnosis was possible with al. "Pulmonary Actinomycosis attributable to Actinomyces meyeri presenting as
only one biopsy, in spite of other cases discussed: no surgery or drainage was cardiac tamponade: A case report." Multidiscip Respir Med 13 (2018): 1-5.
ngeded. The patient was discharged gﬂerafew days of Intrlavenous antlblqtlc. 19. Kiyama, Michiko, Koichi Hiratsuka, Shigeno Saito and Teruaki Shiroza, et al.
L'k‘;" 'thf_’ most of gther. cases, once d'SCOYefed the causative agent, the right "Detection of actinomyces species using nonradioactive riboprobes coupled with
antibiotic therapy is quite easy and the patient completely recovered. Hopefully polymerase chain reaction." Biochem Mol Med 58 (1996); 151-155.

in the future molecular diagnostic methods will become more accessible and
8 20. Gross, Roy, Kristina Keidel and Karin Schmitt. "Resemblance and divergence: The

,so th? diagnostic procedure will bec'om!a* eaSIQr, with less need of surgery and “new” members of the genus Bordetella." Med Microbiol Immunol 199 (2010): 155-
invasive procedure for Actinomycosis diagnosis. 163.

N 21. Cliffe, Adam, Wafa Hassan, Daniel Ward and Mohamed Elgara. "Actinomyces
Conflict of Interest meyeri causing disseminated actinomycosis in the presence of concurrent
bronchogenic carcinoma." BMJ Case Rep 15 (2022): 247-577.

No conflicts of interest relevant to the content of this case report are 22. Hawnaur, J. M., K. Reynolds and C. McGettigan. "Magnetic resonance imaging of
declared by the authors. actinomycosis presenting as pelvic malignancy." Br J Radiol 72 (1999): 1006-1011.

Page 4 of 5


https://www.sciencedirect.com/science/article/pii/S000296291537988X
https://www.sciencedirect.com/science/article/pii/S000296291537988X
https://www.sciencedirect.com/science/article/pii/S0163445312000461
https://www.sciencedirect.com/science/article/pii/S0163445312000461
https://emedicine.medscape.com/article/211587overview?icd=login_success_email_match_norm
https://emedicine.medscape.com/article/211587overview?icd=login_success_email_match_norm
https://cir.nii.ac.jp/crid/1362262943322290048
https://www.bmj.com/content/343/bmj.d6099
https://journals.asm.org/doi/abs/10.1128/cmr.00100-14
https://journals.asm.org/doi/abs/10.1128/cmr.00100-14
https://onlinelibrary.wiley.com/doi/abs/10.1288/00005537-198409000-00013
https://onlinelibrary.wiley.com/doi/abs/10.1288/00005537-198409000-00013
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05100-9
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05100-9
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0039-1693653
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0039-1693653
https://bmcinfectdis.biomedcentral.com/articles/10.1186/1471-2334-13-56
https://bmcinfectdis.biomedcentral.com/articles/10.1186/1471-2334-13-56
https://bmcinfectdis.biomedcentral.com/articles/10.1186/1471-2334-13-56
https://www.sciencedirect.com/science/article/pii/S1075996407001011
https://www.sciencedirect.com/science/article/pii/S1368837599000809
https://www.sciencedirect.com/science/article/pii/S1368837599000809
https://www.sciencedirect.com/science/article/pii/S1368837599000809
https://journals.sagepub.com/doi/pdf/10.1177/014556130108001012
https://journals.sagepub.com/doi/pdf/10.1177/014556130108001012
https://link.springer.com/article/10.1381/0960892041719572
https://www.nejm.org/doi/10.1056/NEJMicm1802090
https://synapse.koreamed.org/articles/1035325
https://synapse.koreamed.org/articles/1035325
https://www.sciencedirect.com/science/article/pii/S0002962915342245
https://www.sciencedirect.com/science/article/pii/S0002962915342245
https://link.springer.com/article/10.1186/s40248-018-0132-9
https://link.springer.com/article/10.1186/s40248-018-0132-9
https://www.sciencedirect.com/science/article/pii/S1077315096900435
https://www.sciencedirect.com/science/article/pii/S1077315096900435
https://link.springer.com/article/10.1007/s00430-010-0148-z
https://link.springer.com/article/10.1007/s00430-010-0148-z
https://casereports.bmj.com/content/15/2/e247577.abstract
https://casereports.bmj.com/content/15/2/e247577.abstract
https://casereports.bmj.com/content/15/2/e247577.abstract
https://www.birpublications.org/doi/abs/10.1259/bjr.72.862.10673954
https://www.birpublications.org/doi/abs/10.1259/bjr.72.862.10673954

Cantile F, et al.

Clin Case Rep, Volume 13:04, 2023

23.

24.

25.

26.

21.

28.

29.

Ariel, llana, Raphael Breuer, Nidal S. Kamal and Issachar Ben-Dov, et al.
"Endobronchial actinomycosis simulating bronchogenic carcinoma: Diagnosis by
bronchial biopsy." Chest 99 (1991): 493-495.

Glawe, D. A. and J. D. Rogers. "Diatrypaceae in the Pacific Northwest." Mycotaxon
20 (1984): 401-460.

Liaudet, Lucas, Philippe Erard and Pierre Kaeser. "Cutaneous and muscular
abscesses secondary to Actinomyces meyeri pneumonia." Clin Infect Dis 22
(1996): 185-186.

Alexanian, Ara Albert, Rhobe Brager, Maria Concepcion Mendoza and Rhonda
Keosheyan. "A pediatric case of fever of unknown origin and pericarditis associated
with actinomyces pneumonia." IDCases 29 (2022): 01561.

Ferreiro, Lucia, Maria Luisa Pérez Del Molino, Carlos Rabade and Luis Valdés.
"Actinomyces meyeri empyema." Arch Bronconeumol 53 (2017): 274-276.

Hoheisel, Andreas, Matthias Josef Herrmann, Elianne Kassi and Aljaz Hojski, et al.
"Actinomyces meyeri pleural empyema: A case report." IDCases 26 (2021): 01278.

Branquinho, Diogo Ferreira, Daniel Ramos Andrade, Nuno Almeida and Carlos
Sofia. "Mediastinitis by Actinomyces meyeri after oesophageal stent placement."
BMJ Case Rep 2014 (2014): bcr2014204499.

Page 5 of 5

30.

31

Zhu, Dongyi, Qian Zhang, Zhuanghua Rui and Shengbao Xu. "Pulmonary invasive
mucinous adenocarcinoma mimicking pulmonary actinomycosis." BMC Pulm Med
22 (2022): 1-6.

Paris, Etienne, Tonio Piscopo and Karen Cassar. "Empyema secondary
to Actinomyces meyeri treated successfully with ceftriaxone followed by
doxycycline." Case Rep Infect Dis 2016 (2016).

How to cite this article: Cantile, F., Vanessa Callegari, L. Ferrara and A.
Saviola, et al. “Actinomyces meyeri: A Lung Mass Resembling Lung Cancer.”
Clin Case Rep 13 (2023): 1566.



https://www.sciencedirect.com/science/article/pii/S0012369216488641
https://www.sciencedirect.com/science/article/pii/S0012369216488641
https://www.cabdirect.org/cabdirect/abstract/19841303156
https://www.researchgate.net/profile/Lucas-Liaudet/publication/14380362_Cutaneous_and_Muscular_Abscesses_Secondary_to_Actinomyces_meyeri_Pneumonia/links/53e9b1b60cf28f342f4138b6/Cutaneous-and-Muscular-Abscesses-Secondary-to-Actinomyces-meyeri-Pneumonia.pdf
https://www.researchgate.net/profile/Lucas-Liaudet/publication/14380362_Cutaneous_and_Muscular_Abscesses_Secondary_to_Actinomyces_meyeri_Pneumonia/links/53e9b1b60cf28f342f4138b6/Cutaneous-and-Muscular-Abscesses-Secondary-to-Actinomyces-meyeri-Pneumonia.pdf
https://www.sciencedirect.com/science/article/pii/S2214250922001895
https://www.sciencedirect.com/science/article/pii/S2214250922001895
https://pubmed.ncbi.nlm.nih.gov/27979634/
https://www.sciencedirect.com/science/article/pii/S2214250921002341
https://casereports.bmj.com/content/2014/bcr-2014-204499.short
https://bmcpulmmed.biomedcentral.com/articles/10.1186/s12890-022-01971-7
https://bmcpulmmed.biomedcentral.com/articles/10.1186/s12890-022-01971-7
https://www.hindawi.com/journals/criid/2016/9627414/
https://www.hindawi.com/journals/criid/2016/9627414/
https://www.hindawi.com/journals/criid/2016/9627414/

