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Abstract
Background Actinomycosis is a rare indolent infectious disease with nonspeci�c clinical presentations
that delay diagnosis. Although actinomycosis is thought to be more prevalent in developing countries,
data from developing countries are scanty. This study was to reveal the current situation of
actinomycosis in developing countries and the difference from that in developed countries. Methods
Patients ful�lling the inclusion criteria for actinomycosis from Nanfang Hospital in southern China
between January 2003 and December 2018 were retrospectively analyzed. We described clinical
characteristics, diagnostic procedures, differential diagnosis, and management of actinomycosis of
clinical signi�cance. Results Thirty-one patients were included in this study. Disease was diagnosed
predominately in the orocervicofacial (n=14), cardiothoracic (n=11), abdominopelvic (n=5), soft tissue
(n=1). Diagnosis was obtained from either histopathology (n=29, 94%) or microbiology (n=2, 6%). Only
one-thirds of patients presented with general symptoms such as fever, weight loss. Ten was lost to
follow-up, and median duration of antibiotics was 93.5 days (interquartile range 28–300), whereas the
median follow-up time was 34 months (interquartile range 9–132). Ten patients receiving complete
resection of the lesion were cured without postoperative use of antibiotic. Only one patients relapsed
during the follow-up period. Conclusions Actinomycosis is a rare disease even in developing countries,
and both misdiagnosis and missed diagnosis are common. Diagnosis was often delayed and obtained
from histopathology postoperatively in developing countries. Hence, clinicians should be aware of this
disease in patients with high riks factors. In the future, speci�c molecular methods may help to improve
early diagnosis and treatment.

Background
Actinomycosis is a rare, chronic, and slowly progressive granulomatous disease caused by �lamentous
Gram positive anaerobic bacteria from the Actinomycetaceae family[1]. Actinomyces are commensals of
the human oropharynx, gastrointestinal tract, and urogenital tract. When tissue integrity is breached(e.g.
trauma, radiotherapy, in�ammatory perforation) through a mucosal lesion they can invade local
structures and organs and become pathogenic[2]. All the tissues and organs may be infected, but four
main clinical types of infection can be distinguished, depending on the primary site of infection:
orocervicofacial, cardiothoracic, abdominopelvic, and disseminated disease[3]. Actinomycosis is
frequently underdiagnosed because of its clinical and imagiological mimicry of other infectious diseases
(e.g. nocardiosis, tuberculosis) and malignancies[4]. Although the prognosis of these infections normally
is good with medical and surgical treatments, actinomycosis still can lead to the death of patients due to
the di�culties of early diagnosis and the severe infection diffusion of Actinomyces[5].

More than 30 species of Actinomyces have been described. The most common pathogenic species is
Actinomyces israelii[6]. The mechanisms of pathogenicity of Actinomyces are not completely understood,
but the invasion of breached or necrotic tissue has been proposed to be the initiating event for
Actinomyces to penetrate and proliferate in deeper body structures[7]. Immunosuppression seems to be
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an important risk factor in the development of infection, as it has been described in patients with human
immunode�ciency virus (HIV) infection, leukemia, solid organ malignancies, and others.

Based on the localization of the infection, distinct clinical features are reported, but misleading forms are
still frequent. Orocervicofacial actinomycosis is the most common clinical manifestation and it usually
follows dental manipulation or trauma to the mouth, although it can arise spontaneously in patients with
poor dental hygiene. Patients frequently present with chronic soft tissue swelling and sometimes can
also present with abscesses, woody �brosis, and sinus discharge of sulfur granules[8]. As to
abdominopelvic actinomycosis, more than 90% of cases are diagnosed postoperatively[1]. Most patients
may present with non-speci�c symptoms such as fever, weight loss, and abdominal pain. Erosion through
the mucosal barrier caused by perforation of appendicitis, gastrointestinal perforation, previous surgery,
neoplasia, and foreign bodies in the gastrointestinal tract or genitourinary tract is considered the possible
predisposing factors[9]. Although abdominal disease can spread directly into the pelvis, pelvic
actinomycosis is predominantly associated with intrauterine contraceptive devices. Thoracic
actinomycosis is mainly caused by the aspiration of oropharyngeal or gastrointestinal secretions into the
respiratory tract, although it can sometimes occur as a result of haematogenous seeding, lymphatic
spread or spread from the cervicofacial area through the mediastinum[10]. Pulmonary actinomycosis
associated with intratracheal or endobronchial foreign bodies have also been reported. The clinical
manifestations and imaging characteristics of pulmonary actinomycosis lack speci�city, and can lead to
confusion with tuberculosis and lung cancer. This may lead to misdiagnosis of the disease, and hence,
incorrect treatment[11]. Cases of musculoskeletal actinomycosis, such as that of the long bones are rare,
and are typically described as chronic sclerotic or spherical osteomyelitis[12]. Such infections originate
from infected adjacent tissues or, less frequently, following hematogenous dissemination. Infections of
the urogenital tract[13], eye[14], skin[15], and disseminated disease[3] focalized in the central nervous
system (CNS)[16] are rare; a case of penile actinomycosis has also been reported[17]. Actinomyces spp
are very susceptible to a wide variety of antimicrobials, thus relatively few doses may render cultures
negative. Diagnosis may be di�cult because of a general lack of familiarity with the disease and a low
success rate in culturing the organism as a result of its fastidious nature.

In our study, almost all the cases are not suspected at the clinical onset of the symptoms. Failure to
diagnose the disease in a timely and reliable way seems to increase mortality and unnecessary costly
diagnostic investigations. The aim of this study is to highlight the various clinical forms of
actinomycosis to help clinician diagnose and treat the disease earlier. In this retrospective study, we
report a series of 31 patients with different clinical presentations in a single institute.

Method
Patients with the diagnosis of actinomycosis at Nanfang Hospital from January 1999 to December 2018
were searched, and those ful�lling the following inclusion criteria were included in this study:
microbiological or histological con�rmation of actinomycosis from tissue biopsies, and sputum or blood
sample specimens. Histological con�rmation demonstrated a �lamentous branching organism with or
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without sulfur granules. Microbiological con�rmation was de�nded as samples culture-positive for
Actinomyces species.

Exclusion criteria were: cases including positive microbiological identi�cation of Actinomyces spp. from
super�cial site without clinical or radiological hallmarks of infection, and medical records without
su�cient data. For each case, we reviewed demographic characteristics, underlying diseases, clinical and
radiological manifestations, microbiological results, histological assessment, and treatment and outcome
data. Because of the restricted number of individuals included in the study, the quantitative variables
were described as medians and interquartile ranges. Categorical data were described as numbers and
percentages.

Results
A total of 31 patients were included in this study. The male:female ratio was 16:15. The median age at
diagnosis was 53 years (interquartile range [IQR] 44–61.5). Patients’ characteristics are summarized in
Table 1. A local risk factor was found in 26 patients (84%), mainly local tissue injury including dental
procedure or poor dentition, surgery, trauma, radiotherapy or intrauterine devices (IUDs). Common risk
factors were present in 13 patients, including diabetes mellitus in 3 patients (10%), immunosuppressive
agent intake in 1 patient, malignancies in 6 patients (19%) previously treated by chemotherapy (5
patients) and radiotherapy (2 patient), smoking in 5 patients and 1 patient with alcoholism. None of the
patients were HIV-positive.

Concerning general symptoms, fever was observed in 5 patients (16%), whereas weight loss and anorexia
were present in 8 (26%) and 6 (19%) patients, respectively. Leukocytosis and C-reactive protein elevation
were observed in 8 patients (26%) and 12 patients (39%), respectively. Median diagnosis time frame from
�rst symptoms was 150 days (IQR 14–1460).

With respect to anatomical location of infection, orocervicofacial location was the most frequent with 14
patients (45%). Five patients (patients 8, 10, 11, 13 and 14) had maxillary or mandibular osteomyelitis.
Patients 13 and 14 both had a local radiotherapy history for nasopharynx and gingival carcinoma
respectively. Mandibular osteonecrosis was seen in patient 10 who had a history of radiotherapy and
surgery for a gingival cancer. Patient 8 with a bad dental hygiene presented with gingival neoplasm and
dentoosteitis. Patient 11 also had maxillary sinus abscess in spite of osteonecrosis. Patient 12 with a
history of immunosuppressor intake for rheumatoid arthritis was diagnosed with maxillofacial space
infection and had incision and drainage for abscess 1 week before admitted. Patient 2 and 3 both
complained about throat discomfort and was con�rmed infection after tonsillectomy. Patient 4
underwent a surgery of maxillary ameloblastoma and got postoperative infection which spread to the
whole right maxillofacial region. Patient 1, 5, 6, 7, 9 presented with super�cial soft tissue masses located
in nasal cavity, epiglottis, oropharynx, dorsum of tongue, cheek respectively and was cured after complete
resection except for Patient 6 who just underwent diagnostic biopsy following a course of antibiotics.
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Among thoracic forms, all the cases were pulmonary form and presented with respiratory symptom.
Cough was the most common presentation, followed by sputum production and hemoptysis. Fever, short
of breath and chest pain were also occasionally noted. Patient 23 presented with pulmonary abscess,
surgically removed through video-assisted-thoracic-surgery. Patient 16, 21, 24, 25 underwent
pneumectomy to exclude tumor. Patient 18 was diagnosed actinomycosis by ThinPrep cytology and
�nally con�rmed lung adenocarcinoma through endobronchial ultrasound guided tranbronchial needle
aspiration (EBUS). Patient 15 presented with ground-glass nodules in the inferior lobe of right lung and
was considered infection after a consultation of multi-disciplinary team because of low standard uptake
value (SUV) of the nodules shown by �uoro-2-deoxy-D-glucose positron emission tomography FDG-PET
examination. Patient 17 presented with a huge pulmonary occupying lesions, who was just willing to
accept �brobronchoscopy and refused further examination and biopsy. Patient 22 had a history of
respiratory failure supported by ventilator for nearly six months secondary to a surgery of calculus of bile
duct ten years ago , which led to tracheo-esophageal �stula and tracheal stenosis resolved by tracheal
stent implantation, and found necrotic tissue with Actinomyces spp. colonies around the stent. Patient
19, 20 presented with pneumonia and were diagnosed by actinomycosis culture of bronchoalveolar
lavage �uid.

Among patients with abdominopelvic localization, an IUD was present in all femal patients. Only Patient
28 presented with systemic symptoms (fever, weight loss) while Patient 26 presented with vaginal
bleeding and was diagnosed by diagnostic D&C (dilatation and curettage). Hematuresis was present in
Patient 27 and she was suspected ovarian cancer by accidently through computed tomography (CT)
scan. As to the other two male patients, Patient 29 was infected after the ileostomy because of colorectal
cancer. Patient 30 was an unexplained case whose infection was located at the abdominal wall of no
obvious risk factors and was cured just after surgery. Patient 31 with a clinical history of trauma of right
knee 10 years earlier and no other co-morbidities, presented with a persistent �stula and pus for more
than 1 year.

The diagnosis of actinomycosis was not suspected on admission for all of cases. The most frequent
initial diagnosis suspected were malignancies and widespread infections such as tuberculosis (Table 1).
Imaging was performed in 81% of patients, including ultrasound (3/31[10%]), X-ray(3/31[10%]), CT-scan
(15/31[48%]), magnetic resonance imaging (MRI) (3/31 [10%]) and FDG-PET(n=6). The maximum
standardized uptake value of FDG-PET ranged from 2.2 to 7.9. According to FDG‐PET results, 3 patients
were considered to have malignancy, while the other 3 patients were considered to have in�ammation.

In spite of our best effort, 10 patients were still lost to follow‐up. In the remaining 21 patients, 11 patients
diagnosed by surgery did not take any medicine after surgery in view of the complete resection of the
lesion, and all of them were stable and uneventful. The remaining 10 patients were treated with
antibiotics, mainly beta-lactams and especially amoxicillin except for Patient 20 who was allergic to
penicillin. Median follow-up time was 34 months (9–132). The median duration of treatment was 93.5
days (28–300). The outcome was favorable in 20/21 (95%) patients except for patient 31 who relapsed
during the course of antibiotics.
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Discussion
In our study, we have described 31 cases of miscellaneous forms of actinomycosis, a rare life-threatening
infectious disease with nonspeci�c features, and as far as we know, this is the largest study of
actinomycosis in a single institution in China. In all of the presented cases of actinomycosis it is clear
that a late diagnosis of this infection is still an ongoing di�culty, delaying appropriate treatment and
increasing infection duration. Although it is readily treatable and curable if the patient is appropriately
managed. Thus, this infection represents a great diagnostic challenge.

Actinomycosis is certainly under-reported as a consequence of diagnostic errors, di�culties in con�rming
the disease, and the empirical utilization of antibiotics. Data about the incidence estimates are nor recent
and lack in developing countries. It was reported about one per 300 000 in the 1970s of Cleveland, USA
while it was estimated to be one per million in the 1960s of Germany and the Netherlands[1]. The
incidence of all forms of actinomycosis is thought to have declined in recent years, especially in
developed countries as a result of better oral hygiene and susceptibility to a broad range of antibiotics.
Largest series focused on single anatomical forms[10, 18], whereas some case reports of unusual
presentations have been published in China[3, 19]. To our knowledge, there is no report about multiple
forms of actinomycosis in China. This study try to outline the etiology, diagnosis, clinical features,
treatment, and prognosis of the disease in a teaching hospital in southern China during the past 20 years.

Clinical picture of the actinomycosis can mimic different diseases, for example, tumors, tuberculosis,
nocardiosis, fungal or other diseases, consequently, diagnosis may be very di�cult[1]. Besides, the
bacteriological identi�cation of Actinomyces occur in only a minority of cases because of previous
antibiotic therapy, inhibition of Actinomyces growth by concomitant and/or contaminant
microorganisms, inadequate culture conditions, or inadequate short-term incubation, especially in
developing country[7]. A Gram stain of the specimen is usually more sensitive than culture, especially if
the patient had received antibiotics. Actinomyces are non-spore-forming Gram-positive rods. Except for A.
meyeri, which is small and nonbranching, all the other species are branching �lamentous rods. Sulphur
granules are colonies of organisms that appear as round or oval basophilic masses with eosinophilic
terminal “clubs” on staining with haematoxylin-eosin. Although the presence of sulphur granules is
helpful in making the diagnosis, they are not always recovered in culture con�rmed cases of
actinomycosis. Only one patient (Patient 16) presented with Sulphur granules in lung specimens. Gram
staining of Nocardia spp. is morphologically similar to that of Actinomyces spp. and there is some
features that may help to distinguish these 2 microorganisms [20]. In our study, only two patients (Patient
19, 20) were diagnosed by sputum culture while the rest patients were con�rmed by different tissue
samples histologically. The failure rate of culture seems higher than that reported in the west, meanwhile
the median duration from �rst symptoms to diagnosis is also longer [21].

Most commonly, the actinomycosis presents as a slowly progressive, indolent in�ltration with dense
�brosis, multiple abscesses, �stulas and draining sinuses. Rarely, the infection is acute and rapidly
progressive, which is consistent with our study. To date, multiple different clinical features of
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actinomycosis have been described, as various anatomical sites (such as face, bone and joint, respiratory
tract, genitourinary tract, digestive tract, central nervous system, skin, and soft tissue structures) can be
affected. Our study try to picture the panorama of actinomycosis in multiple possible focalizations.

Actinomyces are commensals of the human oropharynx, and are particularly prevalent within gingival
crevices, tonsillar crypts, periodontal pockets and dental plaques, as well as on carious teeth. If the
anatomical barriers are breached, the bacteria can become pathogenic and and usually presents as a
chronic, painless or occasionally painful soft-tissue swelling of the submandibular or perimandibular
region, draining sinus tracts with sulfur granules, di�culties in chewing and chronic/relapsing course of
the infection. Consequently, cervicofacial actinomycosis is the most frequent clinical form of
actinomycosis, representing approximately 60% of all reported cases[1]. It is about 45% in our study, and
the susceptibility to a broad range of antibiotics and misdiagnose may account for less cases despite the
poor oral hygiene in the most patients. Cervicofacial actinomycosis could be associated with large
abscesses and/or mandibular osteomyelitis with or without sinus tract. Risk factors for cervicofacial and
oral actinomycosis are dental procedures such as dental extractions, dental caries, trauma, gingivitis,
chronic tonsillitis, periodontal disease, otitis or mastoiditis, possibly diabetes and immunosuppression,
malnutrition, and local tissue injuries by tumors, surgery, or irradiation. All the patients were identi�ed with
aboved predisposing conditions in our study.

Thoracic actinomycosis, including intrathoracic organs and the thoracic wall, accounts for 15-20% of
cases [1]. Actinomyces rarely causes endocarditis but sometimes can be life-threatening [22], and there
are just some case reports about this uncommon type of actinomycosis [23]. Thoracic actinomycosis
exhibits a pulmonary in�ltrate, causing cough and hemoptysis (most common clinical signs), chest wall
pain, weight loss, sputum production or draining sinuses from the chest wall and later can be
disseminated to the pleura, pericardium or chest wall[24]. The clinical manifestations of pulmonary
actinomycosis may be different in different regions. Hemoptysis was more commonly seen in Asian
patients while chest pain were reported to be the most common complaints in Europe [25]. Our study also
reveals a high incidence of hemoptysis, which is twice of chest pain. Furthermore, imaging modalities in
pulmonary actinomycosis are still nonspeci�c and undiagnostic. Without microbiological or histological
con�rmation, misdiagnosis for malignancy, tuberculosis or other infections is still fairly common. FDG-
PET may be a proper choice to distinguish infection and malignancy for only one patient was
misinterpreted as malignancy in total 4 patients undertaken the examination in our study. What’s more,
only two patients were con�rmed by culture of bronchopulmonary secretions through �exible
bronchoscopy, obviously less than that reported in Simon Bonnefond study[21]. Coexistence of
actinomycosis with neoplasm or tuberculosis is seen in patient 18 and 20, leading to a more challenging
diagnosis and treatment of thoracic actinomycosis.

Risk factors for the abdominopelvic form can be abdominal operations, perforated acute appendicitis or
colonic diverticulitis, mesenteric vascular insu�ciency, ingestion of foreign bodies, caesarean sections or
presence of prosthetic devices such as IUD contraceptives [26]. In our study, 3 female patents all has a
history of prolonged use of an IUD, among whom patient 26 had the IUD for more than 20 years. It has
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been reported that the abdominal form presents classically as a slowly growing tumor, usually at the
ileocecal region (less often at the stomach, duodenum, liver, rectum or several organs), causing vague
abdominal pain, weight loss, low-grade fever, nausea or vomiting. For pelvic form, the most common
clinical complaints are lower abdominal discomfort, abnormal vaginal bleeding or discharge [27]. But all
the symptoms are often nonspeci�c and differential diagnosis often involves digestive and genital
tumors, in�ammatory disease and endometriosis. In our study, we reported an unusual case of
abdominal wall actinomycosis with no risk factors which is different from other cases reported [28, 29].
Other sites of actinomycosis, such as the central nervous system, urinary tract, bones, muscle tissue and
skin are rare [1].

Actinomyces spp. is known to be susceptible to penicillins and to other ß-lactams, with the exception of
oxacillin, dicloxacillin, and cephalexin. This anaerobe is also susceptible to doxycycline, clindamycin,
erythromycin and clarithromycin, linezolide, and tigecicline. In our study, one patient was cured by
prescribing doxycycline because of allergic history of pencillin. Although the organism is
multisusceptible, in most cases of infection, an initial intravenous treatment with antibiotics for 2 to 6
weeks (preferably with penicillin G) with subsequent prolonged oral treatment for 6 to 12 month
(amoxicillin 2g/day divided in 4 doses) is required[1]. Antibiotic treatment duration depends on infection
localization and severity, and concomitant surgical approach may be required. Complete resection of the
infection lesions alone is effective showed in our study but the necessity of surgery must be fully
evaluated. In conclusion, individualized treatment programs based on the the best characteristics of
patients is an ideal therapeutic schedule for actinomycosis.

A few limitations are apparent in this study. First, as a retrospective analysis, selection bias may have
affected the statistical robustness to some extent. Second, ten patients were lost to follow-up; however,
the other patients were followed at least for 9 months, which can be considered as satisfactory in the
setting of an infectious disease. Third, almost all of our patients were diagnosed from histological criteria
postoperatively, some cases of actinomycosis could be missing. In spite of these defects, this study
provides some important information about actinomycosis in a developing country, and a comparison
with that in developed countries will expedite the understanding for actinomycosis.

Conclusions
In conclusion, actinomycosis is a rare disease even in developing countries, and both misdiagnosis and
missed diagnosis are common. Diagnosis was often delayed and obtained from histopathology
postoperatively in developing countries. Hence, clinicians should be aware of this disease in patients with
high riks factors. Complete resection of the infection lesions alone is effective and it is better to go for
personalized duration of antibiotic therapy on the basis of patient disease-related parameters, especially
anatomical location, rather than a �xed duration antibiotic course. In the future, we hope that speci�c
molecular methods may help to improve early diagnosis and treatment.
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AMC: Amoxicillin-clavulanate; AMX: Amoxicillin; CNS: Central nervous system; CRP: C-reactive protein; CT:
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tomography; FV: Fever; HIV: Human immunode�ciency virus; IQR: Interquartile range; IUDs: Intrauterine
devices; L: Local symptoms; M: Male; MRI: Magnetic resonance imaging; NR: Not recorded; Pen G:
Penicillin G; SUV: standard uptake value; T: Tumefaction; TZP: Piperacillin-tazobactam; WBC: White blood
cell; WL: Weight loss
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