Basic research

Lung and mediastinum abscesses in Poland: a national
hospital register-based study
Krzysztof Kanecki1, Aneta Nitsch-Osuch1, Paweł Goryński2, Irena Kosinska1, Aleksandra Kozłowska1,
Katarzyna Okreglicka1, Piotr Z. Tyszko3

Department of Social Medicine and Public Health, Medical University of Warsaw,
Warsaw, Poland
2
National Institute of Public Health – National Institute of Hygiene, Warsaw, Poland
3
Institute of Rural Health in Lublin, Lublin, Poland
1

Submitted: 7 July 2019
Accepted: 9 February 2020
Arch Med Sci
DOI: https://doi.org/10.5114/aoms.2020.98741
Copyright © 2020 Termedia & Banach

Abstract
Introduction: Airway infections represent one of the most common causes
of mortality worldwide. The authors sought to describe patients hospitalized for lung and mediastinum abscesses in Poland from 2009 to 2016. To
the authors’ knowledge, this is the first evaluation of the disease in Poland.
Material and methods: The authors conducted a retrospective, populationbased study, using data from 14,932 hospital discharge records. Lung and
mediastinum abscesses incidence rates were estimated on the basis of data
from a Polish hospital morbidity study, carried out by the National Institute
of Public Health.
Results: The study group consisted of 12,049 patients (74.3% male and
25.7% female patients) hospitalized for the first time with the diagnosis
of lung or mediastinum abscesses. The mean and median age was 57.2 and
59 years, respectively. The mean age was significantly higher in females
than males (57.9 years vs. 57 years, p < 0.05). Patients were hospitalized
with the following diagnosis: abscess of lung with pneumonia (60.9%), abscess of lung without pneumonia (24.9%), abscess of lung and mediastinum (2.6%), gangrene and necrosis of lung (2.8%), abscess of mediastinum
(9.7%). The average annual incidence of lung abscesses, including gangrene
or necrosis of lung, was 35.7 per million (95% CI: 34.1–37.4) and the average annual incidence of mediastinum abscess was 4.8 per million (95% CI:
4.3–5.3). The incidence rates for all cases of lung or mediastinum abscesses
did not vary significantly between urban and rural regions.
Conclusions: Presented recent data on lung and mediastinum abscesses in
Poland may be helpful in comparative analyses among European countries.
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Introduction
Lung and mediastinum abscesses are circumscribed collections of pus
within the respective parts of the body, which are a result of a microbial
infection and may lead to cavity formation. Airway infections have been
reported to be one of the most common causes of mortality worldwide.
Lung parenchymal abscesses are rare diseases that represent distinct sequelae of a lung infection and may pose a particularly high risk of mortality, if no definitive treatment is applied [1, 2]. The incidence and mortality
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of lung abscesses have decreased significantly
over the last few decades [3]. In a study from Poland conducted on a group of 5,151 children
hospitalized with pneumonia, 49 complication
cases were observed, which constituted 0.95%
of all disease cases. In that study, lung abscess
was reported to be a rare and severe pneumonia
complication. However, most patients recovered
uneventfully without any significant long-term
pulmonary sequelae [4]. An increased risk of developing a lung abscess was reported in patients
with chronic lung diseases, bronchial obstruction
secondary to cancer, a history of aspiration or
a higher risk of aspiration caused by alcoholism,
altered mental status, physiologic or structural
alterations of the pharynx and esophagus, anesthesia and neuromuscular diseases [5]. Although
surgical procedures constituted a significant risk
for advanced-stage non-small cell lung cancer
patients with intratumoral lung abscesses, they
led to satisfactory mortality rates and acceptable
health prognoses [6]. Other significant predictors
of the fatal outcome of surgery for lung abscess
are pulmonary sepsis, septic complications, septic
organ failure, and preexisting comorbidity [7].
Mediastinal abscess is a rare disease caused
by infections involving the mediastinum. It may
also occur as a result of a complication arising
from cardiac or thoracic surgery after perforation
of the aerodigestive tract. In a study from Brazil,
21 patients diagnosed with acute mediastinitis were examined. The study group consisted of
16 males (76.2%) and 5 females (23.8%).
The mean age of participants was 52.5 years, with
the range from 23 to 79 years of age. In the study,
6 of the 21 patients died, which resulted in a general mortality rate of 28.6%. No risk factors were
found in more than half of the patients. However,
38.1% of the participants of the study were addicted to smoking, which had been proved in the scientific literature to be a risk factor for mediastinitis. In this study, median sternotomy (38.1%) and
esopha
geal perforation (33.3%) were the most
common causes of acute mediastinitis [8].
In another study, 14.2% of patients with lung
abscess and sepsis suffered from mediastinitis,
the majority of them being women with diabetes
mellitus, anemia, obesity and low ejection fraction
of the left ventricle [9].
Information on lung and mediastinum abscesses in Poland is based on case reports and reports
from selected regions of Poland [4, 10–15]. Hospitalization is widely recommended for diseases that
require either numerous or advanced diagnostic or
therapeutic procedures. An analysis of hospitalization cases of patients with lung and mediastinum
abscesses represents an effective incidence assessment tool. Researchers in the USA [16] and Mexico
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[17] have profitably used national administrative
databases and patient registries to investigate
particular diseases. Implementation of such a scientific approach could be beneficial for research
in Poland, too.
Lung and mediastinum abscesses are rare diseases and therefore a large population is required
to determine their incidence. There are no current
epidemiological data on the burden of lung and
mediastinum abscesses in Poland.
The study presented in this paper provides recent data on these diseases on the basis of hospitalization data from national registers in Poland.

Material and methods
The study is a retrospective population-based
study that involved an analysis of hospital discharge records of patients diagnosed with lung or
mediastinum abscesses. Data were obtained from
the National Institute of Public Health in Poland
and covered the period from 2009 to 2016. All
hospitals in Poland, except psychiatric and military facilities, are legally obliged to send discharge
data to the institute. The data are anonymous
and include information on hospitalizations with
ICD10-code diagnoses, dates of admission and
discharge, date of birth, sex, and place of residence. Two samples were analyzed: 1) all hospitalizations for lung or mediastinum abscesses, and
2) first-time hospitalizations for lung or mediastinum abscesses. In addition, demographic data
for the general Polish population were obtained
from the Central Statistical Office of Poland [18].
Incidence rates were calculated using the number
of patients with lung or mediastinum abscesses
and corresponding census data. Since lung and
mediastinum abscesses are life-threatening diseases, they both require hospitalization. Thus,
an analysis of hospitalization cases may be an effective incidence assessment tool. In the study, it
was assumed that the hospital diagnosis of lung
and mediastinum abscesses is always based on
the most current and widely used criteria. In accordance with the Institutional Review Board,
no formal consent was required for the study,
as it involved a retrospective review covering all
patients hospitalized in the years 2009-2016. In
the statistical analyses, WINPEPI [19] and Statistica [20] were used. Means, medians, ranges for
continuous variables and counts, and percentages
for categorical variables were computed. The 95%
confidence intervals (CIs) were estimated, assuming that cases followed a Poisson distribution.
Prevalence and incidence rates were calculated
by dividing the relevant number of disease cases
by the corresponding census figures. Trends were
assessed using linear regression. When normality assumptions were not met, non-parametric
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Discussion
The study showed a significant predominance
of males in the group of those diagnosed with lung
or mediastinum abscesses. Male predominance
was also observed in another study conducted from
1968 to 2004, where lung abscesses were found in
252 consecutive cases of hospitalized patients, 209
of which were observed in males. The mean age in

Number of patients

The authors conducted a retrospective, population-based study, using data from 14,932 hospital discharge records. The study group consisted
of 12,049 first-time hospitalized patients (74.3%
male and 25.7 % female patients) diagnosed with
lung or mediastinum abscess. 423 of them (3.5%)
were patients under 18 years of age. The mean
and median age were 57.2 (CI: 56.9–57.5) and 59
years for the first-time hospitalized patients, respectively. The mean age was significantly higher
in females than males (57.9 years vs. 57 years,
p < 0.05). In the subgroup of patients with mediastinum abscess (12.1% of all patients), there
were 29% females and the mean and median age
were 58.8 (CI: 58–60) and 61, respectively. The age
distribution of all participants in the study is presented in Figure 1. Patients were hospitalized
with the following diagnoses: abscess of lung
with pneumonia (60.4%), abscess of lung without pneumonia (24.7%), abscess of lung and mediastinum (2.5%), gangrene and necrosis of lung
(2.8%), abscess of mediastinum (9.6%).
In the study group, the average annual incidence of lung abscesses, including gangrene and
necrosis of lung, was estimated at the level of 35.7
per million (95% CI: 34.1–37.4), whereas the average annual incidence of mediastinum abscess was
4.8/1,000,000 (95% CI: 4.3–5.3). ICD-10 diagnosis
and the number of first-time hospitalized and diagnosed patients with per year is presented in Figures 2 and 3. The annual incidence rates of all cases of lung or mediastinum abscesses in the study
group were stable over the observation study period 2009–2016. The incidence rates did not differ
significantly between urban and rural regions.
In our study, 1392 deaths (12% of all patients)
were observed during the study period (422 females, 970 males; mean age 60 years; min. 19,
max. 99 years). 1197 out of 1392 deaths (86%)
were reported in the study group (370 females,
827 males). In the subgroup of patients with mediastinum abscesses, 10% of patients died during
first-time hospitlizations in the study period.
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Figure 1. Age distribution of patients at their first
hospitalization 2009–2016
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Figure 2. Incidence of first-time diagnosed lung
and mediastinum abscesses by year, 2009–2016,
part 1
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tests (c2 test, Mann-Whitney U-test) were applied.
A two-sided p value below 0.05 was considered to
be statistically significant.
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Figure 3. Incidence of first-time diagnosed lung
and mediastinum abscesses by year, 2009–2016,
part 2

that study was 41.4 years [21]. Another study also
showed the predominance of male patients and
revealed values similar to our data with the mean
age of 56.2 years (±15.1) [22]. The latest study
from India reported that the majority of patients
with lung abscess were adults, with the mean age
of 42.9 years and male to female ratio of 6.6 : 1 [23].
Another report from Madagascar, based on cases
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of pulmonary abscess, showed the mean age of 38
years [24]. Male gender is a factor that can greatly affect the prevalence of the pulmonary abscess.
However, it is worth noting that cigarette smoking
is a risk factor for the occurrence of diseases that
may increase the incidence of lung abscess, such as
cardiovascular diseases and periodontal diseases.
In a recent multicenter study from Poland, smoking history was reported in 92.6% of patients with
stable chronic obstructive pulmonary disease [25].
Data from a large study on changes in the tobacco
prevalence and use in the adult population of Poland in the period from 2003 to 2014 revealed that
30% of males and 21% of females were smokers
[26]. A high rate of male smokers may indicate
a significant influence of cigarette smoking on
the occurrence of lung abscesses in Poland. This
relationship seems to have been confirmed in other studies. A study based on 111 cases of pulmonary abscess in Madagascar showed that alcohol
and tobacco abuse were observed in 32.2% of disease cases, whereby all patients were exposed to
passive smoking [24]. Lack of oral cavity hygiene,
abuse of alcohol and smoking were suggested to
be causative agents for lung abscess [23]. Additionally, coronary artery bypass graft surgery may be
a procedure increasing the risk of mediastinal abscess. A study from Poland reported the predominance of male patients among patients undergoing
coronary artery bypass graft surgery [27].
In our study, patients were hospitalized with
abscess of lung and mediastinum (2.5%) or abscess of mediastinum (9.6%). In this subgroup,
the male to female ratio, mean and median age
were similar to those of the study group of all patients. Recent studies have provided limited data
on gender and age of patients with mediastinum
abscesses.
One study involved an analysis of the data of
34 patients with descending necrotizing media
stinitis for the seven-year period from 2007 to
2013 and showed the mean age of 46.8 years,
and the male to female ratio 3.25 [28]. In another
study based on the data of 14 patients admitted
to the surgical intensive care unit due to acute
mediastinitis during the four-year period 2009–
2012, the patients’ mean age was 30 years and 8
months, and the male to female ratio was 1.33 [29].
In yet another study based on the data of patients
treated surgically for mediastinitis, the outcome
was satisfactory in 24 cases and 5 deaths were
observed (mortality 17.2%) [30].
In our study, 423 patients (3.5%) were under
18 years of age and no deaths were reported. Children with primary or secondary lung abscesses
have a significantly better prognosis than adults
with the same condition [31]. Additionally, in
a study from Poland evaluating risk factors in chil-
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dren with community-acquired pneumonia, pneumococcal vaccination was reported to be significantly (p = 0.03) associated with lower odds ratio
for local complications [32].
In our study, 1392 deaths (12% of all patients)
were observed during the study period and 86%
of all deaths were reported in first-time hospitalized
patients. All deaths were observed in adults. In another study focusing on patients hospitalized with
lung abscess between 1968 and 2004, 4% of patients died [21]. A study from Madagascar based on
111 cases of pulmonary abscess reported 18 deaths
(16.2%) [24]. Many factors can affect the mortality
of patients with pulmonary or mediastinal abscess.
Risk factors related to the increased mortality include smoking history and male gender [33]. Old
age and associated multiple conditions have also
been reported to be related to a worse prognosis
[34]. Other negative prognostic factors are senility,
neoplasms or bronchial obstruction [35].
The study presented in this paper has several
limitations. The database provided the authors
with general information on the hospitalization
of patients with lung or mediastinum abscesses
and to present an epidemiological report. However, the obtained information was not sufficient
to examine other risk factors and other correlates of the disease for each patient individually. The diseases in question require treatment or
advanced diagnostic procedures over a short period of time, which can be performed in inpatient
settings. Importantly, the first diagnosis of lung or
mediastinum abscess in the inpatient discharge
database might not be the date of the very first
diagnosis. This inaccuracy may contribute to
an overestimation of the count of incident cases.
However, the length of the study observation period may minimize the overestimation.
In conclusion, lung and mediastinum abscesses
are rare in Poland and they affect predominantly male patients. In the study presented in this
paper, the incidence of lung and mediastinum
abscesses did not differ significantly across urban and rural regions. Furthermore, it was stable
throughout the observation period. The data obtained in the study may be useful for an analysis
of changes in the occurrence of the diseases in
Poland, and for comparative studies covering other geographical regions.
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