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Background and purpose: Despite the advances in the care of patients with lung abscess
during the past few years, lung abscess continues to cause significant morbidity and death. In
order to increase understanding of this condition, this study was designed to assess the clinical
features and prognostic factors of lung abscess

Methods: We retrospectively reviewed the medical records and chest radiographs of adult
inpatients with lung abscess, who were treated at the National Cheng Kung University Hospital
from January 1997 through December 2003.

Results: A total of 50 patients with lung abscesses were evaluated during the study period;
the median age was 61 years old (range, 22 to 88 years). The mean hospital stay was 23.6
13.9 days (range, 8-80 days). Eight patients died, yielding a mortality rate of 16%. The risk
factors for lung abscess included smoking (48%) and diabetes mellitus (34%), followed by lung
cancer (16%). Alebsiella pneumoniae was the major pathogen found in this study (5/15, 33%).
Patients who died had significantly lower hemoglobin levels than those who survived (10.8 £ 1.6
g/dlvs. 12.3 £ 2.0 g/dl, p < 0.05). As we chose a hemoglobin level of 12 g/dL as the cut-off point,
the patients with anemia on admission had a higher mortality rate than those without (8 of 27 vs.
0 of 23, p = 0.005). The patients who died had a longer duration of fever after treatment began
than those who survived (13.9 £ 7.5 days vs. 5.6 + 4.4 days, p = 0.001). Patients with fever
lasting more than 7 days after the beginning of antibiotic treatment had a poor prognosis and
were associated with a higher mortality rate than those with fever lasting less than 7 days (35%
vs. 3%, p < 0.05).

Conclusions: A high rate of morbidity and mortality is associated with lung abscess despite
the advances in antibiotic treatment. Anemia and prolonged fever after the beginning of antibiotic
treatment were 2 risk factors that affected the mortality rate in patients with lung abscess. (Thorac
Med 2004; 19: 445-452)
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lung abscess carried a high mortality rate, from

35% to 70%, with less than half of the survivors

During the pre-antibiotic era, prior to 1945,

being “cured” [1]. Despite the advances in anti-
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biotic treatment in recent years, the mortality rate
has remained high (from 10 to 38%) [2-6]. A
number of studies have demonstrated that the pre-
sence of several underlying conditions in patients
with lung abscess is associated with a poor
outcome [3,7-8]. The host factors associated with
a poor prognosis include advanced age, debili-
tation, malnutrition, human immunodeficiency
virus infection or other forms of immunosup-
pression, pulmonary or extrapulmonary mali-
gnancies, and a persistence of symptoms for more
than 8 weeks. The poor outcomes associated with
the above conditions may be due, in part, to the
predominance of aerobic organisms such as
Pseudomonas spp, Streptococcus pneumoniae,
Klebsiella spp, and Staphylococcus aureus as the
causative agents of lung abscesses [9]. Hirshberg
ez al. reported that the patients with anemia on
admission (hemoglobin level < 10 g/dl) had a
higher mortality rate than those with a higher
hemoglobin level (58.3 vs. 12.9%, »<0.001) [7].
A large abscess size and a right-lower-lobe
location have also been associated with a poor
prognosis. To evaluate the clinical features and
prognostic factors of lung abscess, we retrospec-
tively analyzed all cases of lung abscesses that
were treated at the National Cheng Kung Uni-
versity Hospital during a 6-year period.

Patients and Methods

Patient Characteristics

We retrospectively reviewed the medical re-
cords of all patients with lung abscesses that were
treated at the National Cheng Kung University
Hospital, a tertiary referred-care medical center
in southern Taiwan. The charts of all patients with
lung abscess as the discharge diagnosis, from
January 1, 1997 through December 31, 2003,
were reviewed. Lung abscess was defined as a
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history of a recent onset of malaise, fever, and
cough productive of sputum, compatible clinical
examinations, and a chest radiograph that showed
an intrapulmonary cavity with an air-fluid level.
The cavity size of the lung abscess was more than
3 cm in diameter. Patients with pulmonary tuber-
culosis, pleural cavitary lesions, bronchiectasis,
cavitary carcinoma, Wegener’s granulomatosis,
septic embolism, or fungal infection were ex-
cluded from this study.

Data Collection

The demographic characteristics, clinical
manifestations, and laboratory data, including,
age, gender, clinical symptoms (fever, purulent
sputum, duration of symptoms before admission),
underlying diseases, size and location of abscess,
blood tests (white blood cell count, hemoglobin,
platelet count, and biochemistry), length of hos-~
pital stay, type of procedure during hospitali-
zation, and bacteriological reports, were collected
and analyzed. We also recorded the patients’ res-
ponses to antibiotic treatment. Fever was defined
as an ear temperature above 37.5°C. Duration of
fever since the beginning of antibiotic treatment
was defined as a period from the first day of anti-
biotic treatment to the occurrence of 2 occasions
8 hours apart without fever. The size of abscess
was evaluated by recording its largest diameter
or calculating its volume according to an ellipse
formula, 4/3* ABC/2, where A and B represent
the diameter measured from chest posterior-
anterior films, and C the diameter measured from
the lateral chest film [7].

Statistical Analysis

Statistical analysis was performed using the
Statistical Package for Social Science computer
program (SPSS, Inc., Chicago, Ill, version
10.0.7C). All data were presented as mean *
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standard deviation (SD). Differences in the
subject characteristics and laboratory values
between the deceased patients and the survivors
were determined using the Student’s #test. When
the data were skewed rather than normally
distributed, differences between the 2 groups
were determined using the Mann-Whitney {/test.
The chi-square test was used to compare the cate-
gory variables between 2 groups of patients. A
two-sided 95% confidence interval (95% Cis)
was used. Statistical significance was defined as
< 0.05.

Results

A total of 50 patients were enrolled in this
study, including 40 men and 10 women. The
mortality rate was 16% (8/50). The mean age and
the mean hospital stay are listed in Table 1. The
mean duration from the onset of symptoms to
diagnosis was 9.0 + 10.3 days (range, 1 to 60
days). The most common symptom, fever, was
seen in 90% of the patients (Table 1). Smoking
was the most common associated risk factor in
our study, which was present in 24 patients
(48%). The second most common risk factor was
diabetes mellitus (34%) (Table 1). Fifteen patho-
gens were isolated from our patients, 3 from
bronchioalveolar lavage within 48 hrs of anti-
biotic treatment, 4 from the specimens obtained
via percutanous aspiration, 3 from the specimens
obtained by operation, and 5 from blood cultures.
The organisms isolated from the sputum and not
included as colonization, could not be ruled out
in these samples. In our study, Klebsie/la pneu-
moniae was the most predominant pathogen (5/
15, 33%). The radiographic characteristics of lung
abscess are summarized in Table 2. The most

common site of involvement was the right lower
lobe.

Twelve patients received a bronchoscopic
examination to exclude an obstructive lesion
predisposing to lung abscess or to obtain a micro-
biological diagnosis of lung abscess. Tumors
were found in 5 of these patients, and all of the
cell types were squamous cell carcinoma. The
ratio of lung cancer in our patients was about 10%
(5/50). Bronchoscopic lavage was performed in
12 patients, but only 3 pathogens grew from these
specimens. Surgery was performed on 17 patients
(17/50, 34%), and the mortality rate in this group
was 17.6% (3/17). There were 3 postoperative
deaths because of the poor underlying conditions
in these patients.

In the analysis of the prognostic factors for
lung abscess (Table 3), the patients who died had
significantly lower hemoglobin than those who
survived (10.8 = 1.6 g/dl vs. 12.3 £2.0 g/dl, p <
0.05). As we chose a hemoglobin level of 12 g/dl
as the cut-off point, the patients with anemia on
admission had a higher mortality rate than those
without anemia (8 of 27 vs. 0 of 23, p =
0.005). The mean (= SD) albumin levels were
2.78 + 0.51g/dl, and hypoalbuminemia was
common in these patients. Thirty-five patients
(70%) had an albumin level < 3 g/dl, but hypoal-
buminemia was not associated with a higher
mortality rate (z = 0.407). The location of the
lung abscess was not associated with a higher
mortality rate. The patients who died had a larger
abscess volume than those who survived (137.4
+ 181.4 vs. 81.7 + 106 ml), but this did not reach
statistical significance (= 0.161). The patients
who died had a longer duration of fever under
antibiotics treatment than those who survived (
13.9 £ 7.5 days vs. 5.6 + 4.4 days, p=0.001). As
we chose 7 days as the cut-off point, we found
that fever lasting more than 7 days under appro-
priate antibiotic treatment was a poor prognostic
factor, and was associated with a higher mortality
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Table 1. Clinical features of patients with lung abscess.

Age (year, mean = SD) 60.7+14.3
Gender
Male (%) 40 (80%)
Female (%) 10 (20%)
Duration of symptoms before diagnosis (days, median) 7
Body temperature (°C) 377+ 1.1
Respiratory rate (/min) 234441
Heart rate (/min) 101+19.4
Mean blood pressure (mmHg) 89.5+154
Mean duration of hospital stay (days, mean = SD) 23.64+13.9
Clinical symptoms
Fever 45 (90%)
Cough 44 (88%)
Dyspnea 21 (42%)
Hemoptysis 17 (34%)
Chest pain 15 (30%)
Body weight loss 8 (16%)
Risk factors for lung abscess
Smoking 24 (48%)
DM 17 (34%)
Lung cancer 8 (16%)
Malignancy* 6 (12%)
Excessive alcohol ingestion 6 (12%)
Conscious disturbance 6 (12%)
Aspiration 6 (12%)
Chronic obstructive pulmonary disease 6 (12%)
Pulmonary tuberculosis 6 (12%)
Bed ridden 5(10%)
OthersT 10 (20%)
Laboratory data
‘White blood count (10%/cmm) 173£7.9
Hemoglobin (mg/dl) 121+1.9
Platelet count (10*/cmm) 304.1 + 158.6
Albumin (g/dl) 2,78+ 0.5
CRP (mg/l) 182 £ 135.8
Pathogens
Klebsiella prewmoniae 5(33.3%)
Viridans streptococct 2 (13.3%)
LHemophilus influenzae 2 (13.3%)
Pseudomonas aeruyginosa 2 (13.3%)
Moraxella cataralis 1 (6.7%)
Neisseria species 1 (6.7%)
Aspergillus fumigatus 1 (6.7%)
GPB* 1 (6.7%)

* Malignancy other than lung cancer; 7 Others including congestive heart failure, cerebrovascular accident, liver cirrhosis, renal failure; * GPB:
Gram-positive bacilli
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Table 2. Location, mean diameter, and mean volume of the lung abscess, and the mortality rate of the patients.

449

Site No of patient (%) Mean Diameter, cm Mean Volume, mL Mortality, No. of patients (%)
RUL* 11 (22) 53+23 749 £ 84.3 0(0)
RML* 8 (16) 56+%3.0 129.5 £ 187.6 2(25)
RLL* 19 (38) 52+£2.1 75.2 £ 89.7 3(15.8)
LUL* 5(10) 2.7+0.8 15+ 14.9 1 (20)
LLL* 7(14) 7.8+£3.7 167 +163.2 2(29)
Data are presented as mean + SD.
* RUL: right upper lobe, RML: right middle lobe, RLL: right lower lobe, LUL: left upper lobe, LLL: left lower lobe
Table 3. The prognostic factors of lung abscess patients in the mortality and survival groups.
Patient Characteristics Survival Mortality pvalue
Age, yr 60.9 £ 15.3 59.9 + 8.7 0.50
Gender F/M 9/ 33 1/ 7 1.0
Duration of symptoms before admission (days) 9.8 £ 109 55+ 55 0.28
Smoking 20 / 42 4/ 8 1.0
Body temperature (°C) 377 £ 1.0 377 £ 1.2 0.831
Blood pressure (mmHg) 89.5 £ 15.1 89.9 + 17.8 0.068
Laboratory data
Blood WBC count (10*/cmm) 173 + 8.1 174 £ 7.7 0.95
Hemoglobin (g/dl) 123 £ 2.0 10.8 £ 1.6 0.046*
Anemia (hemoglobin < 12 g/dl) 19 / 42 8 / 8 0.005*
Platelet count (10° /cmm) 305 + 157 296 + 177 0.88
BUN level (img/dl) 17 £ 9.8 28 + 34.7 0.406
Creatinine (mg/dl) 1.20 £+ 1.3 1.0 £ 05 0.574
Albumin level (g/dl) 2.80 = 0.5 26 = 0.2 0.28
Hypoalbuminemia (Alb < 3g/dl) 28 / 42 7/ 8 0.407
Location of abscess on the chest radiograph
RUL 11/ 42 0/ 8 0.174
RML 7/ 42 2/ 8 0.623
RLL 13 / 42 4 / 8 0.419
LUL 5/ 42 0/ 8 0.557
LLL 5/ 42 2/ 8 0.310
Diameter of the lung abscess (cm) 64 £ 25 52 + 2.7 0.162
Volume of the lung abscess (ml) 81.7 = 106 137.4 + 181.4 0.161
Duration of fever since antibiotic treatment (days) 56 £ 44 139 = 75 0.001*
Prolonged fever = 7 days under antibiotic treatment 13 / 42 7/ 8 0.005*
Hospital stay (days) 23.4 £ 14.0 243 £+ 143 0.88

* p<0.05
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rate than fever of less than 7 days (35% vs. 3%, p
= 0. 005).

Discussion

Although there has been a significant re-
duction in the incidence of lung abscess, the high
mortality rate of this disease still presents a
serious challenge. The overall mortality rate was
16% in our study, which was similar to that of
previous reports. Hagan and Hardy reported that
the mortality rate was 22% in the 1960s, 25% in
the 1970s, and 28% in 1980-1982 [10]. In the
series by Estrera e @/, published in 1980, the
overall mortality rate was 10.2% (11/107) [4].

The main predisposing factor in the develop-
ment of lung abscess in our patients was smoking
(48%) followed by DM (34%), which is different
from that reported in previous studies. Altered
consciousness was the most important factor in
previous studies [10]. In the bacteriological
analysis, according to previous reports, anaerobic
bacteria are the most important pathogens in
patients with lung abscess. In the study by Jerng
et al, Viridans streptococci had a strong clinical
significance in the pathogenesis of lung abscess
and empyema [11]. In our study, few anaerobic
bacteria were isolated due to the low isolation
rate of pathogens using percutaneous or tran-
stracheal aspiration [12]. K. preumoniae (5/15,
33.3%) was the most common pathogen isolated
in our patients. The high ratio of DM patients in
our study may explain why K. preumoniae was
more frequently isolated than in previous studies
[10]. Firidans streptococei (2/15, 13.3%) were
isolated from 2 patients. Different sampling
procedures, different laboratory techniques and
partial antibiotic treatment might explain the
varying results.
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In our study, the patients with anemia (Hb <
12 g/dl) on admission had a higher mortality rate
than those with a higher hemoglobin level.
According to the study by Hirshberg et al, anemia
was an independent predictor of a poor prognosis
[7]. A large cavity size was a poor prognostic
sign in previous studies [8,12]. In our study, the
difference did not reach statistical significance.
Similar to previous studies, most of the lung
abscesses were localized at the right lower lobe
[7,10,13]. The patients in this study who died had
a longer duration of fever under antibiotic treat-
ment than those who survived. A fever lasting
longer than 7 days under appropriate antibiotic
treatment was associated with a higher mortality
rate than a fever of less than 7 days under similar
treatment. The poor prognostic factor of a pro-
longed fever under antibiotic treatment has not
been explored in previous studies.

Five patients were found to have concurrent
lung cancer in our study. From the results of pre-
vious studies, lung cancer, particularly squamous
cell carcinoma, may necrose and form central
cavitations. The cavity may then become infected
and produce an abscess. This process is referred
to as 7z szzu infection of a lung tumor, or a carci-
nomatous abscess. Sosenko ez @/ reported that
patients presenting with a symptomatic abscess
had associated malignancies in 7 to 18% of cases,
but more recent reports have indicated that the
incidence may be as high as 36% [14]. In our
study, the incidence was 10% (5/50). Routine
bronchoscopic examination for studying lung
cancer was not recommended for all patients with
lung abscess due to the relatively low incidence.

In conclusion, the mortality rate of patients
with lung abscess is still high despite advances
in antibiotic treatment. K. preumoniae was an
important pathogen for lung abscess in our
patients. If a poor response to initial empirical
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therapy occurs, selected antibiotics that cover &
preumoniae are recommended for these patients.
Anemia on admission and prolonged fever lasting
more than 7 days under appropriate antibiotic
treatment were 2 significant risk factors affecting
mortality in this study.
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