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Abstract. – OBJECTIVE: Pulmonary actino-
mycosis is a rare and chronic infectious disease 
that mimics malignancy and is frequently misdi-
agnosed. There are few reports that address the 
clinical characteristics of pulmonary actinomy-
cosis. The objective of this research is to eval-
uate the clinical features, radiological findings, 
diagnostic approaches and treatment outcomes 
of pulmonary actinomycosis.

PATIENTS AND METHODS: Thirty-seven pa-
tients with pulmonary actinomycosis histopatho-
logically diagnosed from 2009 to 2021 were ana-
lyzed retrospectively.

RESULTS: The mean age at presentation was 
53.7 (±13.3) years. Frequent symptoms were 
cough and hemoptysis. The median diagnosis 
time from the first symptoms was 60 days (inter-
quartile range 18-195). Pulmonary comorbidity 
was found in 59.5% of cases. The most common 
thorax computed tomography finding was mass 
or nodule. The low-attenuation center within the 
mass or consolidation was observed in 40% of 
the lesions. The median maximal standardized 
uptake value of lesions on positron emission 
tomography (PET) was 6.5 (interquartile range 
2.7-10.3). In the majority of cases (97.3%), the 
diagnosis of pulmonary actinomycosis was 
not suspected at admission, and 56.8% of pa-
tients were misdiagnosed with lung cancer. 
The mean duration of antibiotic therapy was 
9.4 days (range 3-22) with intravenous antibi-
otics and 64.7 days (range 5-270) with oral an-
tibiotics. Four patients died due to concom-
itant comorbidities. Eight cases were lost to 
follow-up. All other cases were fully cured.

CONCLUSIONS: Pulmonary actinomycosis 
mimics other diseases, often lung cancer. Cli-
nicians should consider the diagnosis of acti-
nomycosis when they detect a mass or consoli-
dation, especially with a low-attenuation center. 
PET/CT appears not to be useful for differential 
diagnosis. A shorter course of antibiotic thera-
py than traditionally recommended appears to 
be sufficient.
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Introduction

Actinomycosis is a rare, slowly progressive, 
suppurative and granulomatous disease induced 
by the Actinomyces species, which is a gram-posi-
tive, anaerobic or microaerophilic facultative bac-
terium that colonizes in the human oropharynx, 
gastrointestinal system or urogenital system1,2. 
The frequency of all forms of actinomycosis has 
clearly decreased in recent years due to both rel-
atively improved oral hygiene and early adminis-
tration of antibiotic therapy whenever an infection 
is suspected, particularly in developed countries3. 
The common clinical forms of actinomycosis are 
cervicofacial (55%), abdominal and pelvic (20%) 
and pulmonary (15%), and rare forms are found 
in the skin, the brain and the limbs (10%)4,5. The 
primary source of pulmonary actinomycosis is 
the aspiration of oropharyngeal contents or gas-
tric secretion. Rarely, direct spread from local 
infections or hematogenous spread can enhance 
the development of actinomycotic lesions in the 
lungs. Since the spread of an actinomycotic lesion 
occurs despite anatomic barriers, invasion into 
the pleura can result in empyema2. If not prompt-
ly diagnosed and treated, the disease may extend 
through the chest wall, cause a pleuro-cutaneous 
fistula and destruct the vertebrae and ribs6.

The diagnosis of pulmonary actinomycosis can 
be challenging. The mean duration of symp-
toms before a definitive diagnosis is nearly six 
months7. Signs and symptoms of pulmonary ac-
tinomycosis include dry or productive cough, 
fever, shortness of breath, chest pain, hemoptysis 
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and weight loss8,9. Acceptable specimens are ob-
tained from sinus drainage, deep needle aspirate 
or biopsy. Sputum specimens are inappropriate 
as actinomyces are normal oral commensal10. De-
layed diagnosis or misdiagnosis of lung cancer, 
tuberculosis, lung abscess, empyema, endemic 
mycosis or aspergilloma is common even among 
experienced specialists7. Increased awareness of 
the disease may facilitate diagnosis and avoid un-
desirable complications, including unnecessary 
surgery in patients under investigation for in-
sistent pulmonary lesions. This study highlights 
the importance of considering the possibility of 
rare infections in malignant-looking pulmonary 
lesions or unresolved pneumonia. Here we re-
view the clinical features, radiological findings, 
diagnostic approaches and treatment outcomes of 
the disease based on our 12 years of experience. 

 
Patients and Methods

Study Design and Patients 
Adult patients diagnosed with pulmonary actino-

mycosis between January 2009 and January 2021 in 
our institution serving as a regional center for chest 
diseases and thoracic surgery in a large metropoli-
tan area were included in this retrospective study. 
All patients had pathological confirmation based on 
histopathological findings of sulphur granules on 
hematoxylin-eosin staining or positive branching 
filamentous organisms on Gomori methenamine 
silver staining. Samples were obtained by broncho-
scopic forceps biopsy, cryo-biopsy, percutaneous 
transthoracic fine needle aspiration biopsy or surgi-
cal resection. The time from the first symptoms to 
diagnosis was recorded. 

Exclusion criteria were: age under eighteen, 
medical records without sufficient data, previous 
diagnosis of actinomycosis before admission to 
our institution and identified Actinomyces species 
from pathological examination of bronchoscopic 
lavage without clinical and radiological findings 
of infection. 

The written informed consent requirement was 
waived due to the retrospective nature of the 
study, and the data were analyzed anonymously. 
The study was approved by the Local Clinical 
Research Ethics Committee with the protocol 
number 2012-KAEK-15/2429.

The medical charts of all patients were re-
viewed, and the data were retrieved in a standard-
ized form. Collected information included demo-
graphic characteristics, comorbidities, smoking 

history, presenting symptoms, laboratory find-
ings, pulmonary function, diagnostic procedures, 
treatment modalities and durations and clinical 
outcomes. Thorax computed tomography (CT) 
scans and fluoro-deoxy-glucose positron emission 
tomography (FDG-PET/CT) findings were also 
evaluated. A lymph node measuring more than 
1 cm in the transverse diameter was considered 
as lymph node enlargement. Radiological lesions 
were classified as consolidation or ground-glass 
opacity, mass or nodules, bronchiectasis, atelecta-
sis, cavitation, pleurisy or pleural thickening and 
lymph node enlargement. Areas of central low 
attenuation in the lesions were also investigated. 
Endobronchial lesion appearances were noted in 
patients evaluated by bronchoscopy.

Therapeutic response was defined as cure/
complete recovery when clinical symptoms im-
proved, and complete radiological resolution or 
fibrotic inactive radiologic lesions were detect-
ed. Treatment failure was defined as the per-
sistence or progression of the lesion determined 
by radiological evaluation or the presence of 
uncontrolled symptoms despite medical and/or 
surgical therapy.

Statistical Analysis 
Data were presented as mean and standard 

deviation (SD) or median and interquartile range 
(IQR) for continuous variables according to the 
distribution of data and as numbers (percentages) 
for categorical variables. Continuous variables 
were compared with the Mann-Whitney U test. 
All p-values were two-sided, and p < 0.05 was 
considered an indicator of statistical significance. 
Analyses were executed using Statsoft’s Statistica 
for Windows, version 8.0 (Tulsa, OK, USA).

Results

Patient Characteristics and 
Clinical Findings

37 patients were included in this study. Pa-
tients’ characteristics are summarized in Table 
I. The mean ± SD age at the time of pulmonary 
actinomycosis diagnosis was 53.7 ± 13.3 years. 
The male:female ratio was 4.3:1. 23 patients were 
non-smokers at presentation (62.2%). 8 (21.6%) 
patients were heavy drinkers (alcohol consump-
tion > 4 times/week). None of the 37 patients had 
used long-term systemic corticosteroids. All of 
the patients were human-immunodeficiency-vi-
rus-negative. 
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Pulmonary comorbidity was found in 22 
(59.5%) patients, mainly as chronic obstruc-
tive pulmonary disease (18.9%), bronchiectasis 
(16.2%), asthma (8.1%), pulmonary sequelae fol-
lowing tuberculosis (8.1%), lung cancer (5.4%) 
and obstructive sleep apnea (2.7%). Non-pulmo-
nary comorbidities found included diabetes mel-
litus (27%), hypertension (10.8%), coronary arte-
rial disease (8.1%), chronic renal disease (2.7%) 
and chronic liver disease (2.7%).

The most frequent symptoms at admission were 
cough (43.2%), hemoptysis (35.1%) and shortness 
of breath (29.7%). Massive hemoptysis, defined as 
the expectoration of more than 200 ml of blood 
within a day, occurred in three (8.1%) patients. The 
median time from the onset of initial symptoms to 
diagnosis was 60 days (IQR 18-195). As inflamma-

tory biomarkers, 18 (48.6%) patients had elevated 
levels of leukocytes (> 10.2 x 103/mL), 30 (81.0%) 
patients had increased levels of C-reactive protein 
(CRP) (> 5 mg/L) and 34 (91.9%) patients had 
elongated erythrocyte sedimentation rate (ESR) (> 
20 mm/hour), as shown in Table I. 

Radiological Findings
The most frequent thorax CT findings were 

mass or nodule (54.1%), consolidation (43.2%) 
and mediastinal and/or hilar lymph node enlarge-
ment (43.2) (Table II). A low-attenuation center 
within the mass or consolidation was observed 
in 40% of the lesions. Findings on thorax CT of 
certain patients with pulmonary actinomycosis 
are shown in Figure 1. PET/CT was performed for 
the detection of cancer in 18 (48.6%) patients who 

Table I. Baseline characteristic features of 37 patients with pulmonary actinomycosis.

	 Variables	 Number (%) or mean (standard deviation)

Age, years	 53.7 (13.3)
Gender, male	 30 (81.1)
Nonsmoker	 23 (62.2)
History of alcohol abuse (> 4 times/week)	 8 (21.6)
Duration of symptoms, median (IQR), day	 60 (18-195)
Comorbidity (pulmonary)	
COPD	 7 (18.9)
Bronchiectasis	 6 (16.2)
Asthma 	 3 (8.1)
Pulmonary sequelae following tuberculosis	 3 (8.1)
Lung cancer	 2 (5.4)
Obstructive sleep apnea	 1 (2.7)
Comorbidity (Non-pulmonary)	
Diabetes mellitus	 10 (27.0)
Hypertension	 4 (10.8)
Coronary arterial disease	 3 (8.1)
Chronic renal disease	 1 (2.7)
Chronic liver disease	 1 (2.7)
Symptoms	
Cough	 16 (43.2)
Hemoptysis	 13 (35.1)
Dyspnea	 11 (29.7)
Sputum production	 9 (24.3)
Chest pain	 6 (16.2)
Weight loss	 4 (10.8)
Fatigue	 2 (5.4)
Laboratory findings 	
WBC, median (IQR), /µL × 103	 9,400 (3,295-15,505)
Hematocrit, %	 39.5 (5.1)
CRP, Median (IQR), mg/L 	 22.6 (7.1-94.5)
ESR, mm/hour 	 53.3 (26.2)
Pulmonary function tests ¶	
FEV1, L	 2.69 (0.91)
FEV1, %	 75.4 (22.3)
FEV1/FVC 	 77.1 (8.6)

WBC: White blood cell count, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, FEV1: Forced expiratory volume 
in the first second, FVC: Forced vital capacity, IQR: interquartile range. ¶Available from 21/37 patients.
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had lesions mimicking lung cancer in radiologi-
cal imaging studies. The median maximum stan-
dardized uptake value (SUV) of the lesions on 
PET/CT was 6.5 (IQR 2.7-10.3), which was higher 
than the threshold value of 2.5 that is commonly 
used as indicative of malignancy with controver-
sy11,12. According to PET/CT findings, 17 patients 
had malignancy, while only one patient had an 
infection or inflammation. Lesions with central 
low density had a higher maximal SUV of 7.2 
(3.4-16.7) compared to the lesions without central 
low density, which had a maximum SUV of 5.8 
(0.8-10.2). However, the difference was statisti-
cally insignificant (p=0.18). 

Initial Suspected Diagnosis 
In the majority of cases (97.3%), the diagnosis 

of pulmonary actinomycosis was not suspected 
at admission. According to the clinical character-
istic features and imaging findings, lung cancer 
was initially the most suspected (56.7%), followed 
by pneumonia (10.8%), hydatid cyst (an endemic 
parasitic disease in our region) (8.1%), bronchi-
ectasis (5.4%), pulmonary tuberculosis (5.4%), 
aspergillosis (5.4%), actinomycosis (2.7%), em-
pyema (2.7%) and foreign body aspiration (2.7%). 

Diagnostic Modalities
For pathological diagnosis, specimens were ob-

tained surgically in 18 (48.6%) patients, by fiber-
optic bronchoscopic biopsy in 17 (45.9%) patients 
and by transthoracic fine needle aspiration in 2 
(5.4%) patients. 13 patients had endobronchial 
lesions. There was right hemithorax predilection 
(10/3 right/left). In addition, a foreign body was 
detected in 5 patients. The surgical procedures 
performed were lobectomy in 8 (44.4%) patients, 
wedge resection in 5 (27.8%) patients, video-as-
sisted thoracoscopic biopsy in four (22.2%) pa-
tients and pneumonectomy in one (5.5%) patient 
(Figure 2). The indication for surgery was the 
investigation of suspected or concurrent lung 
malignancy in 7 (38.9%) patients, the resection 

Table II. Chest CT findings of patients.

	 Finding	 Number (%)

Mass or nodule	 20 (54.1)
Consolidation	 16 (43.2)
Mediastinal and/or	 16 (43.2)
hilar lymph node enlargement 
Ground glass opacity	 9 (24.3)
Cavity	 8 (21.6)
Pleural thickening	 7 (18.9)
Bronchiectasis	 6 (16.2)
Pleurisy	 6 (16.2)
Atelectasis	 4 (10.8)

Figure 1. Different manifestations of pulmonary actinomycosis on chest computed tomography. a, An irregular mass (arrow) 
is seen on the periphery of the left upper lobe in one patient, and (b) a low-attenuation center within the mass (arrow) is noted 
with mediastinal window setting. c, A central mass lesion is in the right hilar region, obliterating the intermediary bronchus, 
with indistinguishable borders from the hilar lymph node and collapsed lung, and pleural effusion (arrow) in one patient. d, 
2×2.5 cm sized pleural-based, well-contoured cystic lesion (arrow) in the superior segment of the left lower lobe in one patient. 
e, Cavity lesion and bronchiectasis in the right upper lobe that causes pleural retraction and parenchymal distortion in one 
patient and (f) consolidation area with air bronchogram extending from the hilus to the pleura (arrow) in the superior lingula 
segment in another patient.
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of bronchiectasis to control hemoptysis in three 
(16.7%) patients, aspergilloma or cavitary lesion 
refractory to medical therapy in three (16.7%) 
patients, the decortication of thickened pleura 
in 3 (16.7%) patients and cystectomy in 2 (11%) 
patients.

After bronchoscopic or surgical interventions, 
5 (13.6%) patients were diagnosed with concom-
itant foreign body aspiration, 2 (5.4%) patients 
with non-small-cell lung carcinoma, 1 (2.7%) 
patient with a hydatic cyst and 1 (2.7%) patient 
with aspergillosis.

Therapeutic Approach
Patients were treated with several antibiot-

ics after pulmonary actinomycosis diagnosis. 
Penicillin derivatives (penicillin G and ampicil-
lin-sulbactam) were the most used (73.0 %), fol-
lowed by cephalosporins (cefuroxime, ceftriax-
one) (13.5%), macrolides (clarithromycin) (5.4%), 
quinolone (levofloxacin, moxifloxacin) (5.4%) 
and imipenem/cilastatin (2.7%). Metronidazole 
was combined with other antibiotics in four pa-
tients due to coinfection. The mean duration of 
treatment was 9.4 days (range 3-22 days) with in-
travenous antibiotics and 64.7 days (range 5-270 
days) with oral antibiotics. The median duration 
of treatment was 22 days (IQR 15-60) in patients 
diagnosed with surgical biopsy and 60 days (IQR 
17-90) in patients diagnosed with non-surgical 
biopsy. Although the patients diagnosed with 
surgical biopsy seemed to have received the anti-
biotic therapy for a shorter duration than patients 
diagnosed with a non-surgical biopsy, there was 
no statistically significant difference between the 
two groups (p=0.62). 

Patients were followed for a median of 12 months 
(IQR 4-43). 4 patients died (2 due to complications 

of comorbid diseases, 1 due to concurrent adenos-
quamous lung carcinoma, and 1, who was 88 years 
old and very fragile and who had chronic obstruc-
tive pulmonary disease, atherosclerotic cardiac 
disease and bronchial foreign body aspiration, died 
two weeks after the cryoextraction of the foreign 
body and pulmonary actinomycosis diagnosis due 
to a neurological disorder). 8 patients were lost to 
follow-up. All other patients were fully cured. 

Discussion

In the present study, we analyzed the clinical 
features and treatment outcomes of patients with 
pulmonary actinomycosis diagnosed in a tertiary 
education and research hospital in the past 12 
years. Pulmonary actinomycosis often mimics 
malignancy and various other suppurative infec-
tions. Diagnosis is difficult since both clinical 
presentations and radiological findings are non-
specific, and the culture of the bacterium requires 
special methods. Therefore, investigations gener-
ally take many months before accurate treatment 
can be started. 

In our series, the mean age at presentation was 
53.7±13.3 years, and male predominance was ob-
served, which was consistent with other series13,14. 
Pulmonary comorbidity was found in nearly 60% 
of our cases. Chronic obstructive pulmonary dis-
ease, bronchiectasis and pulmonary sequelae fol-
lowing tuberculosis were the most common un-
derlying pulmonary disorders. Patients with pul-
monary sequelae due to tuberculosis and chronic 
lung disorders, such as bronchiectasis, emphyse-
ma and chronic bronchitis, are considered to be 
at risk of pulmonary actinomycosis15,16. 5 (13.5%) 
patients in our study were associated with foreign 

Figure 2. Diagnostic modalities of the patients.
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body aspiration as confirmed by bronchoscopy. 
Diabetes mellitus, which is another risk factor for 
pulmonary actinomycosis, was found in 10 (27%) 
patients. 

The most frequent symptoms of pulmonary ac-
tinomycosis are nonspecific: cough, sputum, he-
moptysis, dyspnea, fever, chest pain, night sweats 
and weight loss13. In our study, cough occurred in 
most cases, followed by hemoptysis and dyspnea. 
Hemoptysis was more commonly seen in the 
Asian series17,18. Our study found hemoptysis in 
one-third of the patients. In previous reports7,18, 
the mean duration of symptoms was six months 
(ranging from one month to two years). The mean 
duration of symptoms in this study was much 
shorter than in recent literature, which might be 
explained by the fact that bronchoscopy or surgi-
cal biopsy were completed promptly because lung 
cancer is the most suspected initial diagnosis.

For inflammatory biomarkers, 48.6% of pa-
tients had elevated levels of leukocytes, 81% had 
increased levels of CRP and 92% presented with 
elongated ESR. This corresponds to the general 
manifestation of pneumonia and is not specific to 
the diagnosis of actinomycosis. 

Radiological appearances were generally 
nonspecific and related to the duration of the 
disease17,19. The most frequent radiological find-
ings were mass, nodule, mediastinal and/or hilar 
lymph node enlargement and consolidation, as 
consistent with other series. Typical CT manifes-
tations reported as central-low attenuation within 
the consolidation or mass were present in 40% of 
lesions in our series. Pulmonary actinomycosis 
initially appears as a small, peripheral parenchy-
mal nodule with or without interlobular septal 
thickening. The parenchymal nodule progressive-
ly turns into segmental air-space consolidation; 
then, if antimicrobial therapy is insufficient, cen-
tral-low attenuation areas with cavity forms oc-
cur19. In the late stage, the pulmonary parenchy-
ma may be destroyed, and the disease may extend 
across the fissures to an adjacent lobe, pleura or 
chest wall with abscess formation. Other findings 
are bronchiectasis, pleural thickening, medias-
tinal or hilar lymphadenopathy, pleural effusion 
and empyema. Sometimes the infection exists as 
a mass or a cavitary lesion that can mimic lung 
cancer or pulmonary tuberculosis6,19,20. In our se-
ries, lung cancer was initially the most suspected 
(56.7%), followed by pneumonia (10.8%). 

In recent literature, only a few reports21-23 
have described the use of PET/CT in the differ-
ential diagnosis of pulmonary actinomycosis. In 

our study, most of the patients (94.4%) with pul-
monary actinomycosis had high FDG uptake on 
PET scans. When the lesions with central-low 
attenuation were compared to those without cen-
tral-low attenuation, there was no statistically 
significant max SUV difference (p=0.18) as in 
previous reports23. This study strongly suggests 
that PET/CT might not be useful for differenti-
ating lung malignancy from pulmonary actino-
mycosis. 

In most series13,17,24, clinicians have not sus-
pected pulmonary actinomycosis at admission 
due to its symptoms and radiological findings 
often being unspecific. Even when the clinical 
suspicion is high, microbiological confirmation 
can still be difficult because the specimen that is 
used for the identification of Actinomyces must be 
collected under strict anaerobic conditions, and 
coinfections are common, as previously report-
ed17. In a previous study13 from China involving 
145 patients with pulmonary actinomycosis, the 
authors reported that only 5 cases (3.4%) had an 
accurate initial diagnosis, while other patients 
were misdiagnosed with lung cancer (41.4%), tu-
berculosis, pyogenic abscess, pneumonia, asthma 
or bronchiectasis. In another study by Kim et al17 
with histopathologically confirmed pulmonary 
actinomycosis, the initial diagnosis was accurate 
only in 6 (6.4%) patients. Pulmonary actinomy-
cosis is stated to be a ‘great imitator’24. In this 
report, pulmonary actinomycosis was initially 
suspected in just one case (2.7%) but was undiag-
nosed by a microbiological method. Up to 90% of 
the cases were initially diagnosed as lung cancer 
or other infectious diseases, such as pneumonia, 
pulmonary tuberculosis, hydatic cyst, empyema 
or aspergillosis. On the other hand, the coexis-
tence of actinomycosis with lung cancer, hydatic 
cyst, aspergilloma and foreign body aspiration, as 
seen in a few of our cases, leads to more challeng-
es for diagnosis and treatment. Actinomyces spe-
cies tend to colonize devitalized tissues, which 
commonly occurs within necrotic malign neo-
plasms, tuberculosis, bronchiectasis and pyogen-
ic abscesses7. Coinfection with other organisms 
is common2,25,26. The frequency of concomitant 
infection varies between 75% and 95%2. In our 
study, pulmonary actinomycosis was acciden-
tally detected in 2 patients with lung cancer, one 
patient with hydatid disease and one with asper-
gillosis. To the best of our knowledge, this is the 
first case in which pulmonary actinomycosis has 
been diagnosed concomitantly with hydatid dis-
ease in a patient. Due to the lack of literature, the 
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association between these two diseases is yet to 
be determined. There are rare case reports27,28 of 
pulmonary actinomycosis found concomitantly 
with pulmonary aspergillosis and lung cancer. In 
literature13,15,17,29, most diagnoses have been based 
on pathological examination. Definitive diagnosis 
depends on the pathological findings of granulo-
matous inflammation with sulphur granules and 
branching filamentous organisms in accordance 
with the growth of Actinomyces species in tissue 
cultures. Sulphur granules are highly suggestive 
but not pathognomonic for the diagnosis of ac-
tinomycosis13,16. In this study, specimens were 
obtained mostly by surgical biopsy (48.6%) and 
bronchoscopic biopsy (45.9%) for pathological 
diagnosis. 13 patients had endobronchial lesions 
located predominantly on the right side. Broncho-
scopic findings of endobronchial actinomycosis 
may resemble a wide spectrum of lung diseases 
with endobronchial involvement. Therefore, acti-
nomycosis should be included in the differential 
diagnosis of any types of endobronchial lesions. 
An accompanying foreign body was detected 
during the bronchoscopic intervention in 5 pa-
tients. Mucosal breaches are secondary to foreign 
body impaction, causing Actinomyces species to 
colonize. Our findings demonstrate that greater 
attention should be paid to those who are suffer-
ing from foreign body aspiration as it might lead 
to pulmonary actinomycosis. 

Actinomyces species are generally suscepti-
ble to penicillin and other beta-lactam group 
antibiotics, as well as many agents used against 
gram-positive anaerobic microorganisms, yet 
they are resistant to metronidazole30. The prin-
ciple of prolonged antibiotic treatment has tradi-
tionally been recommended based on clinical ex-
periences. Kolditz et al31 reported that antibiotic 
therapy for less than three months in medically 
treated patients without prior surgical debulking 
might be associated with recurrence or local 
complications. However, several investigators10,32 
have successfully healed pulmonary actinomyco-
sis patients with relatively short courses of anti-
biotics. The duration of antibiotic therapy could 
presumably be shortened in patients on whom 
optimal surgical resection of infected tissues has 
been performed16. According to a previous report 
by Choi et al32, actinomycosis is best treated with 
individualized therapeutic modalities that depend 
on factors such as the clinical and radiological 
responses at the beginning of the therapy, the ini-
tial burden of the disease and the performance of 
the resectional surgery. In a report14 of 68 patients 

with pulmonary actinomycosis, there was no 
significant difference in the treatment outcomes 
depending on pulmonary comorbidities, systemic 
disease, the extension of the pulmonary lesion, 
whether the initial treatment was surgical and the 
duration of antibiotic therapy or whether intrave-
nous antibiotics were given. The treatment dura-
tion should be individualized to the patient based 
on clinical and radiographic responses. The trend 
towards a brief course of antibiotics, as described 
in literature, was observed in our study.

Pulmonary actinomycosis often has a good 
prognosis if diagnosed early and treated properly. 
Park et al14 reported an overall cure rate of 86.8%, 
a failure rate of 8.8% and a relapse rate of 4.4% 
for pulmonary actinomycosis. They stated that 
prolonged antibiotic therapy cannot guarantee a 
successful outcome or absence of relapse. In an-
other study15, an 85% cure rate was reported in 40 
cases of pulmonary actinomycosis. In this study, 
patients were followed for a median of 12 months 
(IQR 4-43); 4 patients died due to comorbidities, 
8 patients were lost to follow-up and all other 
patients were fully cured. 

Limitations and Strengths
The main limitation of the present study is that 

it is a retrospective analysis. However, due to the 
sporadic occurrence of pulmonary actinomyco-
sis, prospective trials might not be practically 
feasible. The other limitations are the inclusion 
of patients diagnosed only by histopathologi-
cal examination, the absence of microbiological 
culture data, a relatively short follow-up period 
and the loss of 8 patients to follow-up. We could 
not ascertain whether recurrence of pulmonary 
actinomycosis occurred in our patients in the 
long term. Despite these limitations, this study 
highlights the diversity of clinical and radiologi-
cal presentations of pulmonary actinomycosis, as 
well as provides important information about the 
effectiveness of relatively short courses of anti-
biotic treatment. This information may increase 
clinicians’ awareness of this uncommon disease.

Conclusions

Pulmonary actinomycosis is a rare disease that 
can mimic or complicate malignancy or other 
chronic suppurative pulmonary infections. The 
utilization of PET/CT to rule out malignancy 
seems nonessential. Pulmonary actinomycosis 
should be considered part of differential diag-
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noses in patients confronted with unresolving 
pneumonia that extends across anatomic barriers, 
malignant-looking radiologic lesions and espe-
cially endobronchial lesions detected concomi-
tantly with a foreign body during bronchoscopy. 
The prognosis of actinomycosis is excellent, with 
low mortality when treated properly. Pulmonary 
actinomycosis is best treated with individualized 
therapeutic modalities that depend on factors 
such as the clinical and radiological responses at 
the beginning of the therapy, the initial burden of 
the disease and the performance of the resectional 
surgery. Relatively short-term antibiotic regimens 
may achieve successful outcomes.
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