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Introduction

Prior to the introduction of antimicrobials into cli-
nical practice, one third of patients with a lung abscess
died. Antimicrobial use has improved the prognosis of
this condition, but the mortality rate was estimated to

be as high as 38.2% in reports published between 1969
and 2005. Lung abscess remains an important patho-
logical entity. Anaerobes and microaerophilic strepto-
cocci are responsible for 60-80% of lung abscesses;1

Streptococcus pneumoniae is a quite uncommon cause
of lung abscess. The aim of this report is to present
two cases simulating pulmonary tuberculosis which
challenged clinicians. 

Case Reports
Case #1

A 45-year old man with a past medical history that
included only intermittent bronchial asthma was ad-
mitted to hospital with a 2-month history of productive
cough, low grade fever, intermittent chest pain, asthe-
nia and anorexia with accompanying weight loss He
also complained of hemoptysis which had started 2
days prior to his admission. He was neither a smoker
nor a drinker. 

On examination, the patient appeared ill: his tem-
perature was 37.2°C; heart rate 78 beats per minute;
respiratory rate 18 breaths per minute; arterial blood
pressure 105/70 mmHg, and oxygen saturation 99%
on room air. Bronchial breath sounds were noted over
the area of the right upper lung along with scattered
crackles. 

Laboratory investigations demonstrated a white
blood cell count of 8,540 cells/mL, with 74.5% neu-
trophils and 13.0% lymphocytes, a red blood cell
count of 41,770,000 cells/mL, hemoglobin 14.0 g/dL,
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ABSTRACT

In the past, anaerobes were the most common cause of community-acquired lung abscess; Streptococcus species were the
second most common cause. In recent years, this has changed. Klebsiella pneumoniae is now most common cause of commu-
nity-acquired lung abscess, although Streptococcus species remain pathogen of major importance. We present two cases of pul-
monary cavitation due to Streptococcus pneumoniae which resembled pulmonary tuberculosis with regards to their history and
radiological findings. These are examples of a common diagnosis presenting in an uncommon way. Our cases had some pecu-
liarities: they had a clinical picture strongly suggestive of pulmonary tuberculosis or lung cancer rather than necrotizing infectious
pneumonia in patients with no comorbidities or underlying diseases (including oral or dental pathologies). Radiological findings
did not help the clinicians: pulmonary tuberculosis was the first diagnostic hypothesis in both cases. An underlying lung cancer
was excluded in the first case only after invasive pulmonary procedures.
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platelet count 283,000 cells/mL, C-reactive protein
3.51 mg/dL, lactate dehydrogenase 255 U/L, and total
protein 7.44 g/dL with 17.0% g-globulins. A chest ra-
diograph showed right upper excavation (Figure 1A).
Because of the suspicion of infection by Mycobacte-
rium tuberculosis, the patient was admitted to a nega-
tive pressure room in the Respiratory Disease Unit.
Computed tomography (CT) of the chest showed a ca-
vitary pulmonary nodule of 6.7¥4.6 cm at the level of
the dorsal segment of the right upper lobe (Figure 1B). 

Flexible bronchoscopy revealed bronchial edema
with narrowing of the right superior lobe bronchus. Mo-
reover, a small amount of purulent secretion was seen.
A cytological examination showed inflammatory cells
but no malignancy. Direct microscopy and bacteriolo-
gical analysis performed on broncho-alveolar lavage
fluid and bronchoaspirate culture, including polymerase
chain reaction analysis, were negative for Mycobacte-
rium tuberculosis. 

Because of the suspicion of an underlying mali-
gnancy, a CT-guided biopsy was performed in the
right upper lobe. The cytological examination showed
inflammatory cells compatible with active inflamma-
tion, but no malignant cells were seen. A Gram-stained

smear of sputum revealed numerous polymorphonu-
clear neutrophils and Gram-positive cocci in pairs and
chains; the culture eventually yielded Streptococcus
pneumoniae. All the blood cultures collected at admis-
sion were negative, as was the Streptococcus pneumo-
niae urinary antigen. A dental radiograph did not show
infectious foci.

The minimum inhibitory concentration breakpoints
for penicillin G, ceftriaxone, erythromycin and imipe-
nem were ≤0.06, ≤0.06, ≥0.5, and ≤0.03, respectively.
The biochemical and susceptibility profile of these
strains were assayed using an automated system for
identification and susceptibility tests (ViteK Bio Me-
rieux SA, Marcy l’étoile, France). The criteria for de-
fining susceptibility or lack of susceptibility were based
on the Eucast guidelines (http://www.eucast.org/clini-
cal_breakpoints). 

The patient was treated with amoxicillin/clavulanate
2000 mg/200 mg i.v. every 8 h for three weeks. The pa-
tient continued treatment with amoxicillin/clavulanate
(875 mg/125 mg tablets every 8 hours) for 2 weeks after
his discharge from hospital. After 6 weeks chest CT
showed complete resolution of the lung abscess.

Case #2

A 27-year old man who reported having no pre-
vious diseases was admitted to hospital with a 1-
month history of productive cough, light fever,
asthenia, anorexia, and severe weight loss (30 kg). He
did not smoke or drink alcohol. On admission his tem-
perature was normal (36.5°C). In the subsequent cli-
nical examination, the patient appeared ill but not
toxic, and his temperature was 37.2°C, heart rate 98
beats per minute, respiratory rate 18 breaths per mi-
nute, blood pressure 100/66 mmHg, and oxygen satu-
ration 97% in room air. Bronchial breath sounds were
noted over the distribution of the right upper lung
along with scattered crackles. 

Laboratory evaluation demonstrated a white blood
cell count of 10,700 cells/mL, with 75.5% neutrophils,
14.1% lymphocytes, a red blood cell count of 4,140,000
cells/mL, hemoglobin level of 12.4 g/dL, platelet count
of 241,000 cells/mL, C-reactive protein 8.05 mg/dL, lac-
tate dehydrogenase 201 U/L, and total proteins 7.31
g/dL with 15.1% g-globulins. 

A chest radiograph showed right upper lobe exca-
vation (Figure 2A). Because of the suspicion of an in-
fection due to Mycobacterium tuberculosis the patient
was admitted to a negative pressure room in the Re-
spiratory Disease Unit. Chest CT showed a cavitary
pulmonary nodule of 10.7¥7.9 cm at the level of the
dorsal segment of the right upper lobe (Figure 2B). 

The patient underwent fiber-bronchoscopy which
showed bronchial edema with narrowing of the superior
lobe bronchus and a small amount of purulent secretion.
A cytological examination showed inflammatory cells,
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Figure 1. A) Chest radiograph showing a fluid-filled cav-
ity in the right upper lobe; B) Chest computed tomog-
raphy showing a spherical mass with an air-fluid level
in the right upper pulmonary lobe.
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but no malignancy. A bronchial biopsy was performed:
the histopathological examination showed inflamma-
tion, but no malignancy. 

Direct microscopy and bacteriological analysis and
polymerase chain reaction analysis performed on
broncho-alveolar lavage fluid and culture of bronchoa-
spirate were negative for Mycobacterium tuberculosis.
A Gram-stained smear of bronchial aspirate revealed
numerous polymorphonuclear neutrophils and Gram-
positive cocci in pairs and chains; the culture even-
tually yielded Streptococcus pneumoniae. All the
blood cultures collected on admission were negative,
as was Streptococcus pneumoniae urinary antigen. 

The minimum inhibitory concentration break-
points of penicillin G, ceftriaxone, erythromycin and
imipenem were ≤0.06, ≤0.06, ≥0.5, and ≤0.03, respec-
tively. The biochemical and susceptibility profiles of
the strains were determined using an automated sy-
stem for identification and susceptibility tests (Viteliz
Bio Merieux SA). The criteria for define susceptibility

or lack of susceptibility were based on the Eucast gui-
delines. 

A dental radiograph did not show infectious foci.
The patient was treated with amoxicillin/clavulanate 2
g every 8 h for 3 weeks and then with amoxicillin/cla-
vulanate 1 g every 8 h for a further 3 weeks after di-
scharge from hospital. After 8 weeks a chest CT showed
complete resolution of the lung abscess.

Both patients gave consent to the publication of
material relating to them.

Discussion

In the past, anaerobes were the most common cause
of community-acquired lung abscess. Streptococcus
species were the second most common cause of this
problem. In recent years, this has changed. Klebsiella
pneumoniae is now one of the most common cause of
community-acquired lung abscess,1 although Strepto-
coccus species remain important pathogens. 

In a recent retrospective review of 205 patients,
Takanayagi et al. documented 122 bacteriological re-
sults, with the isolation of 189 bacterial species.1 Pure
aerobic, mixed aerobic and anaerobic, and pure anae-
robic bacteria were isolated in 90 (73.8%), 17 (13.9%),
and 15 (12.3%) patients, respectively. The four most
common etiologic pathogens were Streptococcus spe-
cies (59.8%), anaerobes (26.2%), Gemella species
(9.8%), and Klebsiella pneumoniae (8.2%). Streptococ-
cus mitis was the most streptococcus. Streptococcus
pneumoniae was found in three patients (2.12%).1

Necrotizing pneumonia has generally been regar-
ded as a rare complication of pneumococcal infection
in adults.2,3 Type 3 Streptococcus pneumoniae was the
single most common type implicated in necrosis;
however, many other serotypes have been implicated.2
Necrotizing pneumonia predominately affects chil-
dren, although it can occur in adults.2 In the USA and
in Taiwan, infection with Streptococcus pneumoniae
serotype 3 (mainly ST180) was a significant contribu-
tor to necrotizing pneumonia. In Taiwan, serotype 14
was another common serotype that caused necrotizing
pneumonia. However, there is no monopoly among
the serotypes; other serotypes including 6B, 14, 19F,
23F and 19A, at a lower frequency, may also cause ne-
crotizing pneumonia.4

In a retrospective review conducted by Yen et al.,5
covering 20 years (1982-2002), 23 patients presented
with a lung abscess; the most common micro-orga-
nism isolated was Streptococcus pneumoniae.5 Cur-
rently 46 serogroups and 93 serotypes have been
documented. Serotype 6C, serotype 6D, and serotype
11E1–3 have been the latest additions. Severe disease
is more frequent in individuals at extremes of age and
those with immunological impairment (children or
adults). A significant proportion of adults who develop
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Figure 2. A) Chest radiograph showing a cavitation in
the right upper lobe; B) Chest computed tomography
showing a spherical mass with cavitation in the right
upper pulmonary lobe.
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an invasive infection have no apparent pre-existing
risk factor. Most cases of severe pneumococcal di-
sease are caused by a limited number of serotypes that
vary in infectivity and virulence. Invasive diseases
caused by pneumococcus include meningitis, bactere-
mia, and pneumonia with bacteremia, lung abscess
and/or empyema. Host and bacterial factors both con-
tribute to the pathogenicity. The coincidence of two
key situations may lead to the development of disease
(first, colonization of the host with a pneumococcal
serotype that the host has not yet established immunity
to, and second, an alteration of the natural barriers or
host immune system).2,5

S. pneumoniae frequently colonizes the na-
sopharyngeal niche; spread from the nasopharynx to
the lower respiratory tract or other sites may cause in-
vasive disease. The nasopharyngeal carriage rate is
much higher in children, particularly during the first
years of life (nasopharyngeal carriage rates from 20%
to 50% in healthy children) than in adults (na-
sopharyngeal carriage rates range from 5% to 30% in
healthy adults). Risk factors for nasopharyngeal car-
riage in children include winter season, age <6 years,
having young siblings, and attending day care centers.
In adults, risk factors for nasopharyngeal carriage in-
clude cigarette smoking, asthma, and acute upper re-
spiratory infection. In children, colonization may
persist for a mean of 4 months but is much shorter in
adults, usually 2 to 4 weeks.6,7 Transmission of pneu-
mococcus from children to household contacts or
adults is the principal cause of nasopharyngeal car-
riage and invasive pneumococcal diseases. Not all
pneumococcal serotypes are equally capable of cau-
sing disease; the capsular polysaccharide is the major
virulence factor, and those serotypes that produce
large amounts of polysaccharide are likely to be more
virulent than others. After invasion, the capsular poly-
saccharide also protects the pathogen by inhibiting
neutrophil phagocytosis and classic complement-me-
diated bacterial killing. 

Some of the important factors in the development
of pneumococcal disease include the invasive proper-
ties of the serotype, the ability of the organism to
evade the immune system, and the absence of a type-
specific pneumococcal antibody. Ethnicity (African-
Americans, American Indians, native Alaskans, and
Australian Aborigines), extremes of age (<2 or >65
years), existence of comorbidities (pulmonary, neuro-
logical, hepatic, diabetes mellitus, renal insufficiency
or nephrotic syndrome), alcoholism, immunosuppres-
sion (asplenia, human immunodeficiency virus infec-
tion, and sickle cell disease), and anatomical
abnormalities (cerebrospinal fluid leak, cochlear im-
plant or congenital heart disease) are well-known risk
factors associated with an increased susceptibility to
invasive pneumococcal diseases and are associated

with higher mortality. Exposure to cigarette smoke
and multiple children in the household are the risk fac-
tors in healthy children. In the case of immunocom-
petent adults the incidence of severe pneumococcal
disease is increased among subjects with the following
comorbidities: congestive heart failure, chronic lung
disease, asthma, diabetes mellitus, and neurological
disorders. Alcohol abuse, cigarette smoking, recent in-
fluenza infection, institutionalization, male sex, and
black race are also risk factors. 

A lung abscess is an area of suppuration and ne-
crosis involving one or more areas of the lung paren-
chyma.8 Abscesses form as a consequence of infection
and destruction of the lung parenchyma with central
necrosis, leading to cavity formation. The characteri-
stic radiographic finding is an air-fluid level on the
chest X-ray.8,9 A lung abscess may decompress and
eventually resolve, if it communicates with the tra-
cheo-bronchial tree; however, if no communication
develops, the capsule surrounding the necrotic lung
and purulent material becomes thick and fibrotic. 

Lung abscesses can result from widely variable
pathogenic processes, including necrotizing pneumo-
nia, aspiration pneumonia, focal infection of the lung
during high-grade bacteremia, as a consequence of
septic emboli or subacute airway infection. Conditions
contributing to this pathogenic process include cystic
fibrosis, tracheoesophageal fistula, gastroesophageal
reflux, immunodeficiency, alcohol or drug use, acute
and chronic aspiration and poor dental care.8 Necroti-
zing community-acquired pneumonia is the most com-
mon underlying condition (particularly in children)
with lung abscess.5,8

Lung abscesses can be classified in two groups: i)
primary lung abscesses, which occur in patients
without other underlying disease processes, that is, as
a direct result of pneumonia or aspiration; ii) secon-
dary lung abscesses, which develop in patients with
an underlying medical condition such as an immuno-
compromised state, other lung disease, central nervous
system disorder and congenital heart disease. The ab-
scesses are located predominantly in posterior seg-
ments of the upper lobes or in superior segments of
the lower lobes. They are typically singular and appear
with equal frequency on the right or left side. Multiple
or bilateral abscesses are rarely caused by aspiration:
when present pathogenic mechanisms other than aspi-
ration (for example, an extrapulmonary focus) should
be suspected.10,11

The presence of pericavitary lesions and foci of
pulmonary consolidation located far from a cavitary
lesion suggest tuberculosis. Both clinical examination
and postero-anterior coupled with lateral chest X-rays
frequently clearly identify the characteristics and lo-
cation of these lesions. Air-fluid levels can be seen
within the cavities.11 Chest CT and endoscopic proce-
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dures are important in the analysis of the condition of
the drainage bronchus and the wall of the abscess ca-
vity, especially for making a differential diagnosis
from lung carcinoma.11 A high number of patients un-
dergo bronchoscopy despite current recommendations
suggesting that this invasive technique should only be
used in atypical cases and/or in those with a high de-
gree of suspicious of mechanical obstruction.12,13 The
duration of antibiotic administration in previous re-
ports was estimated to be from 28 to 48 days, which
is consistent with our usage.1,12,14,15

Clinicians should be aware that the differential dia-
gnosis of pulmonary abscess includes bronchial neo-
plasms, either as necrotizing carcinoma or as the cause
of post-stenotic cavernous pneumonia, other infec-
tious diseases such as tuberculosis, Pneumocystis ca-
rinii pneumonia or endocarditis with septic
metastases, and lung artery embolism or vasculitis
(Wegener’s disease). Fiberoptic bronchoscopy can be
helpful in determining the cause of the disease, as may
be CT-guided lung biopsy, or ultrasound-guided lung
biopsy in the case of a large cavitated nodule.
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