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Пулмоналната актиномикоза е ретка и невообичаена инвазивна бактериска болест. Ние 
претставуваме приказ на случај на 45-годишен машки пациент со тешка акутна пневмонија 
со плеврален излив, презентиран со треска, замор, продуктивна кашлица, болка во градите, 
диспнеа и оток на двете нозе. Микробиолошките наоди  покажаа изолација на анаеробната 
бактерија Actinomyces odontolyticus. Антибиограмот покажа чувствителност на препаратите 
за пеницилин, цефалоспорини и карбапенеми. Имаше средна чувствителност на хинолоните 
и постоеше отпорност на линкозамини и аминогликозиди. Нашиот пациент беше третиран со 
операција и доби соодветна антибиотска терапија, по што имаше  значително подобрување, 
и клинички и на контролните РТГ на белите дробови. Оваа болест има одлична прогноза со 
рано откривање и правилен третман. Пеницилин е лек по избор за третман на пулмонална 
актиномикоза.

Извадок

 MICROBIOLOGICAL ASPECTS OF PULMONARY 
INFECTION  WITH ACTINOMYCES ODONTOLYTICUS 

Снежана Ивиќ-Колевска1, Андреја Арсовски1 
1   ПЗУ Ре-Медика, Скопје, Република Северна Македонија

Citation: Ivic-Kolevska S; Arsovski A. Microbiological 
aspects of pulmonary infection  with Actinomyces 
odontolyticus - case report. Arch Pub Health 2021; 
13 (1).
doi.org/10.3889/aph.2021.5936
Key words: actinomycosis, penicillin, pulmonary 
infection.
*Correspondence: Snezana Ivic-Kolevska. Private 
Health Institution “Re-Medika”, Skopje, Republic 
of North Macedonia Е-mail: snezanaivickolevska@
hotmail.com
Received: 20-Nov-2020; Revised: 15-Jan-2021;    
Accepted: 25-Fev-2021; Published: 10-Mar-2021
Copyright:© 2021. Snezana Ivic-Kolevska, Andreja 
Arsovski. This is an open-access article distributed 
under the terms of the Creative Commons Attribu-
tion License, which permits unrestricted use, distri-
bution, and reproduction in any medium, provided 
the original author(s) and source are credited
Competing Interests: The author have declared 
that no competing interests

Pulmonary actinomycosis is a rare and uncommon invasive bacterial disease. We are presenting 
a case report of 45 year old male patient with severe acute pneumonia with pleural effusion, 
presenting with fever, fatigue, productive cough, chest pain, dyspnea and swelling on both legs. 
Microbiological findings showed an isolation of anaerobic bacterium Actinomyces odontolyticus. 
The antibiogram showed sensitivity on penicillin and penicillin preparations, cephalosporins 
and carbapenems. There was an intermediate sensitivity on quinolones and there was a 
resistance on lincosamins and aminoglycosides. Our patient was treated with operation and 
received appropriate antibiotic therapy, after which there was a very good improvement, both 
clinically and on control native lung RTGs. This disease has excellent prognosis with early 
detection and proper treatment. Penicillin is the drug of choice for treatment of pulmonary 
actinomycosis.

Abstract

Приказ на случај

Case Report
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Introduction

Actinomycosis is a rare and uncom-
mon invasive bacterial disease that 
has been recognized for over a cen-
tury. Actinomycosis is a progressively 
invasive bacterial infection caused by 
organisms of the Actinomyces spe-
cies. Actinomyces is a non-motile, fil-
amentous, branching, gram-positive 
and predominantly anaerobic bacte-
ria. These organisms belong to the 
phylum Actinobacteria, in the order 
Actinomycetales and family Actino-
mycetaceae1.

Over thirty species of Actinomyces 
have been described thus far, at least 
half of which are pathogenic to hu-
mans.[2] The most common agents in 
this disease are A. israelii and A. ge-
rencseriae (formerly A. Israelii sero-
type2), but other Actinomyces species 
such as: A. meyeri, A. naeslundii, A. 
viscosus, A. odontolyticus, A. neuii, A. 
turicensis, and A. radingae are impor-
tant for human populations2. Actino-
myces. israelii and Actinomyces ger-
encseriae are responsible for about 
70% of orocervicofacial infections. 
Hematogenous dissemination of acti-
nomycosis is extremely rare and has 
mainly been associated with A. mey-
eri, A. israelii, and A. odontolyticus3,4.

Most of the Actinomyces spp. are pres-
ent in polymicrobial flora. Actinomy-
ces infections could be polymicrobial 
and associated with other bacteria, 
named “companion microbes”, which 
contribute to initiation and develop-
ment of infection by inhibiting host 
defenses or reducing oxygen tension5.

Pathogenic Actinomyces species are 
not present freely in nature, but are 
commensals that inhabit the oro-
pharynx, gastrointestinal tract and 
female genital tract of healthy hu-

mans.[6,7] The most common site of 
Actinomyces infection is the cervico-
facial region (about 60 %),[8] whereas 
actinomycosis of the middle ear and 
mastoid is a rare entity. To date, mul-
tiple different clinical features of 
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 af-
fected. Actinomycosis often mimics 
malignancy, tuberculosis, or nocar-
diosis, as it spreads continuously and 
progressively, and can form a cold 
abscess1,2. Difficulty in diagnosing the 
actinomycosis by bacterial cultures 
of clinical specimens has been attrib-
uted to the fact that most species are 
hard to grow on agar plates2,6.

 

Case report

At the Department of surgery, in PHO 
“Re-Medika”, Skopje, Macedonia, in 
June 2016, a male patient at the age of 
45  was hospitalized. Our patient had 
several risk-factors: obesity, insulin-
dependent diabetes and high blood 
pressure. He presented at our depart-
ment with fever, fatigue, respiratory 
problems such as productive cough, 
chest pain and dyspnea, as well as 
swelling on both legs.

At admission a biochemical analysis 
of blood count was made: Glycae-
mia 12 mmol/L, CRP 382mg/L, WBC 
23,0x109/L, Granulocytes 21,3 x109/L, 
Lymfocytes-R 5,7 x109/L, Granulo-R 
92,5x109/L Middle-R 1,8x109/L, RBC 
4,50x1012/L, HGB 125g/L, Hemato-
crit 35,3%, MCV 78,3fL, MCH 27,8pg, 
MCHC 355g/L, PLT 208x109/L. 

A pleural puncture was made. There 
was about 300 ml thick muddy con-
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tent with large whitish particles and 
detritus. The material was sent for 
cytological, microbiological and bio-
chemical analysis.

Biochemical analysis of pleural 
punctate: Gly 0,01mmol/L, total pro-
teins 44,6g/L, WBC 10,2x109/L, Gran 
3,7x109/L, Lymf.-R 28,8x109/L, Gran-R 
36,1x109/L Middle-R 35,1x109/L.

Cytological findings of pleural punc-
tate: Microscopic examination of both 
made direct smears of submitted ma-
terial identified cytomorfological ele-
ments of acute, abscess-like inflam-
mation, constructed from leukotoxic 
debris with numerous granulocytes, 
macrophages, and rare small accu-
mulations of eosinophilic finely gran-
ulated oval formations who seem to 
consist of colonies of Actinomyces.

Material for analysis in diagnostic 
microbiology laboratory was prompt-
ly and adequately microbiologically 
treated, and inoculated on adequate 
plates. For isolation of aerobic bac-
teria material was inoculated on 
Columbia blood agar (BioMerieux, 
France) and enriched with thiogly-
colate broth medium (BioMerieux, 
France). For isolation of anaerobic 
bacteria material was inoculated on 
Schaedler agar (BioMerieux, France) 
and for isolation of fungi on Candida 
agar (BioMerieux, France). From the 
same microbiological material a di-
rect preparation was made which 
was stained by Gram. Columbia blood 
agar and enriching medium were in-
cubated at 37°C, while Candida agar 
was incubated at 25°C in aerobic con-
ditions. Schaedler agar  was incu-
bated at 37°C in anaerobic conditions 
(provided with Gas-Pak system (BioM-
erieux, France). After an incubation 
of 24 hours on Columbia blood agar 
and Candida agar remained sterile. 

Schaedler agar was first read after 
incubation of 48 hours there were 
tiny colonies who were colored as 
Gram positive. These colonies were 
processed on automated system VI-
TEK 2 with adequate card for anaer-
obic bacteria (BioMerieux, France) 
and were identified as Actinomyces 
odontolyticus, which was very impor-
tant for setting up a precise diagnosis 
and proper and adequate treatment 
of our patient. These microbiological 
results confirmed previous cytologi-
cal findings.

From the enriching medium a sub-
cultivation was made on adequate 
plate for isolation on aerobic and an-
aerobic bacterias and there was an 
isolation of anaerobic bacteria iden-
tified as Actinomycesodontolyticus. 
Aerobic bacteria were not isolated.

On direct preparation colored by 
Gram on microscop we detected a 
great number of white blood cells.

Antibiotic sensitivity of anaerobic 
bacteria Actinomyces odontolyticus 
has been studied with Disc-diffusion 
method on blood agar incubation in 
anaerobic conditions at 37°C 48 hours. 
The pallet of antibiotics contained 
penicilins, cephalosporins, carbapen-
ems, quinolones, lincosamines and 
aminoglycosides.

Microbiological diagnosis showed the 
following: there was no isolation of 
aerobic bacteria or yeasts. There was 
an isolation of anaerobic bacterium 
Actinomyces odontolyticus.The anti-
biogram showed sensitivity on peni-
cillin and penicillin preparations, 
cephalosporins and carbapenems. 
There was an intermediate sensitiv-
ity on quinolones and there was a re-
sistance on lincosamins and amino-
glycosides.
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Figure 1:   Native lung RTG at the admission 

Figure 2:   Control native lung RTG on one day after surgery
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Native lung RTG at the admission of 
the patient: On right basal and me-
dium parties and in apical para-cos-
tal segment there is a homogeneous 
shadow of a large amount of pleural 

effusion with slight compression of 
the heart. On the left side there is a 
good lung transparency with discreet 
shading in the left frenico-costal si-
nus (Figure 1).

Figure 3:   Control native lung RTG on three days after surgery

Figure 4:   Native lung RTG on one year after surgery
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After initial preparations a surgery 
with endotracheal anesthesia using 
a blocker tube was made. Intraopera-
tively there were small quantities of 
thick and yellowish gray liquid con-
tent, with fragments that are dense 
like jelly and numerous thick depos-
its on the visceral pleura and dia-
phragm.

During the surgery a punctate material 
was taken for microbiology analysis. 

Postoperative recovery of the patient 
was good.

There was an improvement of labora-
tory findings. When the microbiologi-
cal findings were done (with isolation 
of anaerobic bacterium Actinomyces 
odontolyticus), our patient received 
appropriate antibiotic therapy: crystal 
penicillin 20000000 I.U. every 6h and 
amp. Ceftriaxon 2g/24h for 14 days. 
After that the patient was sent home 
in good condition, with prolonged an-
tibiotic therapy: amp. Penicillin G 4X 
5000000 i.v. for 4 weeks, with other 
analgetic therapy as needed.

Control native lung RTG on one day 
after surgery showed a homogeneous 
shadow in the right basal segment of 
present effusion, which compared 
with previous radiographs, is in signif-
icantly smaller quantities (Figure 2).

Biochemical analysis on day one af-
ter surgery: Glycemia 4,93mmol/L,  
CRP 304mg/l, WBC 20,0x109/L, 
Granulocytes 17,8x109/L, Limfocytes-
R8,4x109/L, Granulo-R 88,8x109/L Mid-
dle-R 2,8x109/L, Eritrociti 4,34x1012/L, 
Hemoglobin 123g/L, Hematokrit 
35,5%, MCV 81,8fL, MCH 28,4pg, 
MCHC 347g/L, PLT 284x109/L.

Control native lung RTG on three days 
after surgery showed further resorp-
tion of pleural effusion (Figure 3).

Biochemical analysis on the same 
day were: Glycemia 12 mmol/L, CRP 
261 mg/l, Leukocytes 16,1x109/L, 
Granulocytes 13,8x109/L, Limfocytes-
R9,9x109/L, Granulo-R 85,8x109/L, 
Middle-R4,3x109/L, Eritrociti 4,38 
x1012/L, Hemoglobin 120g/L, Hemato-
crit 35,6%, MCV 81,2fL, MCH 27,5pg, 
MCHC 339g/L, PLT 332x109/L.

Our patient has been on the pro-
phylaxis therapy during one year 
with penicillin preparations. After 
the completion of therapy, patient’s 
health was quite good as was con-
firmed by biochemical analyses and 
control RTG of lungs (Figure 4).

Native lung RTG on one year after 
surgery (Figure 4):

In the lung parenchyma there were 
no signs of consolidation or other 
focal lesions. Frenicocostal sinuses 
were free.

Biochemical analysis on one year 
were: Glycemia 7,2mmol/L, CRP 
5.47ng/dl, WBC 7.6 x 103/μL, Neu 5.0 x 
103/μL, Limfoc.-R 1,9 x 103/μL, RBC 5.62 
x 106/μL, Hemoglobin 15.7g/dL, Hema-
tokrit 46,1%, MCV 82,0fL, MCH 27,9pg, 
MCHC 34.1g/dL, PLT 194x103/μL.

Discussion

Pulmonary actinomycosis is a bacteri-
al lung infection caused by actinomy-
cosis. In 1857 the first published clini-
cal description of the human form of 
the disease appeared. The thoracic 
form was described 25 years later. In 
1897 for the first time Actinomycosis 
israelii, the main species responsible 
for the human disease, was isolated9. 
The infection can involve any organ. 
Pulmonary actinomycosis constitutes 
15% of the total burden of disease9,10. 
It is now a rare infection, particularly 
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in the developed world. The presenta-
tion of pulmonary actinomycosis has 
also changed and it now appears less 
aggressive in nature compared with 
the pre-antibiotic era10,11,12.

Pulmonary actinomycosis is present 
at all ages, but there is a clear peak 
incidence in the 4th and 5th decades 
of life. The incidence of infection is 
two to four times greater in males 
compared with females. A higher in-
cidence of pulmonary actinomycosis 
has also been reported in patients 
with poor oral hygiene, underlying 
respiratory disorders, such as empy-
ema, chronic bronchitis, bronchiec-
tasis, and in alcoholics12.

Pulmonary actinomycosis results 
mostly provoked by the aspiration of 
oropharyngeal or gastrointestinal se-
cretions into the respiratory tract9,12. 
Cultures are negative in up to 70% of 
actinomycosis infections7; only 10% 
are diagnosed at initial presentation8.

Our experience in diagnosis and ther-
apy of lung infections caused by ac-
tinomycosis is in concordance with 
scientific papers published in special-
ized medical journals.

This disease has excellent prognosis 
with early detection and proper treat-
ment. Penicillin is the drug of choice 
over the past 50 years for treatment 
of pulmonary actinomycosis9.

After the isolation of Actinomyces 
odontolyticus from the tested body 
specimens of our patient and after 
adequate surgery intervention com-
bined with penicillin therapy, for a 
short period of time there was a sig-
nificant improvement of health status 
of our patient. This was confirmed by 
results of control biochemical analy-
sis and control native lung RTG.

Generally, protocols for therapy of 
Actinomyces odontolyticus suggests 
18-24 million units of penicillin per 
day given for 2-6 weeks followed by 
oral penicillin or amoxicillin for 8-12 
months12. Tetracycline and erythro-
mycin are the alternatives in peni-
cillin–allergic patients or pregnant 
women. Response to treatment 
should be monitored radiologically 
with plain radiographs or CT scan12,13. 

Surgery is very useful if there are 
complications, such as pulmonary 
abscesses and empyema, or where 
discharging fistulas and sinuses may 
need to be opened, or in some in-
stances, to control life threatening 
hemoptysis that can occur with pul-
monary actinomycosis14,15.

During one year treatment with peni-
cillin products, there were no relapse 
of the infection of our patient and 
condition is completely normalized 
as showed by results of control bio-
chemical analysis and control native 
lung Rtg after one year.
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