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NTRODUCTION

Worldwide, Chronic Obstructive Pulmonary Disease is
the third leading cause of mortality, causing 3.23 million
deaths in 2019, with almost 90% of deaths occurring in
people under 70 occurring in less economically developed
countries. In terms of burden disease, COPD is the seventh
leading cause of disability globally, approximately 74.4
million DALYSs [1], [3]. According to studies conducted by
the Global Burden of Disease, the age-standardized preva-
lence of COPD globally is estimated at 2-5% over the
years, 328 million people in 2010 (a prevalence of 4.77%).
299 million in 2017 (3.9%) and 212 million (2.7%) in
2019. There are differences between the different reported
values given the differences between the case definitions
used. Recent studies that used the case definition of the
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) estimate the prevalence between 9-12%, 300-400
million persons in the period 2018-2019 [2]. In 2020,
worldwide the estimated prevalence was 10.6%, 480 mil-
lion people, by 2050 an increase to 592 million is ex-
pected, an increase of 23.3% compared to 2020. While the
prevalence among men is estimated to decrease from
13.4% in 2020 to 10.6% in 2050, for women an increase
from 7.8% to 8.3% is estimated in the same time frame. As
regional trends, if in 2020 the region with the highest prev-
alence was North America, it is estimated that in 2050 the
highest prevalence will be recorded in sub-Saharan Africa,
followed by East Asia and the Pacific and South Asia [2].
COPD is the most common chronic respiratory disease in
terms of prevalence, and its incidence is increasing by
85.8% in 2019 compared to 1990, i.e. from 8.7 million
new cases in 1990 to 16.2 million new cases in 2019 [4]. In
Europe, an increase in COPD prevalence is estimated by
39.6%, from 36,580,965 people in 2020 to 49,453,852 in
2050 (European prevalence 9.3%) [5]. In terms of mortali-
ty, in 2019 the median value of the age-standardized mor-
tality rate was 24/100,000, with the highest values for men
in Spain, Hungary and Denmark, and for women in Den-
mark, Great Britain and Ireland. The most important reduc-

to maintain optimal public health and reduce costs for administered
treatments.
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tions in the value of the age standardized rate in the period
2001-2019 were observed in men in Slovenia (-54.5%)
and in women in Romania (-43.9%) [6]. As a burden of
disease, the median value for DALYs was in 2019 in Eu-
rope 581/100,000 for men and 304/100,000 for women,
from 2001 to 2019, 25 out of 28 countries recorded a de-
crease in the value of the indicator in men and 18 of 28
countries decrease in women. The burden of the disease
remains high in EU states, although there has been a re-
duction in mortality attributable to COPD, and the preva-
lence of the disease remains a problem because although
in most countries the prevalence is decreasing in men, it is
increasing in women [6]. In Romania, in 2021, 2.3 million
people suffered from respiratory diseases, registering
81,000 deaths as result of these conditions, 1.8 million
DALYs, of which 849,850 patients with COPD, causing
6,865 deaths and 165,985 healthy life years lost to COPD
[7].

Although efforts are being made to reduce the negative
consequences and the impact of the disease on the popula-
tion and society as a whole, according to experts' esti-
mates, the trend in terms of COPD morbidity is an upward
one, and the mortality and disability associated with this
condition will not know a favorable evolution in the future
either. That is why dynamic knowledge of the population's
degree of affect, permanent monitoring of the evolution of
the case history and the determining risk factors of the
disease is a necessity, and the study/analysis of the fre-
quency of hospitalization episodes, therefore of the serious
case history, which requires hospital medical care, reflects
best the extent of the phenomenon. NIHMS periodically
performs analyzes on hospital morbidity and mortality,
trying to outline the picture of the phenomenon at differ-
ent points in time, so that it can conclude regarding the
evolutionary trend of various chronic conditions, with an
important impact on the health status of the population.
The present study analyzes the evolution of COPD epi-
sodes requiring hospital admission over the last ten years,
the results of which are presented below.

BJECTIV

Identification at the national, regional and lo-
cal level of the geographical distribution of ﬂ
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hospitalization episodes in the case of patients diagnosed
with chronic obstructive pulmonary disease (COPD), as
well as the temporal evolution of their number, in the peri-
od 2014-2023.

ETHODOLOGY

A descriptive, retrospective study was carried out
using data from the National DRG Database, the data be-
ing reported in the continuous hospitalization regime by
Romanian hospitals in a contractual relationship with the
National Health Insurance House. In accordance with the
provisions of Order no. 1782/576/2006 regarding the regis-
tration and statistical reporting of patients who receive
medical services under continuous hospitalization and day
hospitalization, with subsequent additions and changes,
National Institute of Health Management Services
(NIHMS) collects and processes the minimum set of data
at patient level for cases treated under continuous and day
hospitalization. The study used data that were reported in
the period 2014-2023, aiming at the analysis of data on
hospitalization episodes in the case of patients with COPD
in Romania, in the aforementioned hospitals (admissions
under continuous hospitalization regime). Data were se-
lected using the ICD-10-AM classification, records from
the observation sheets were extracted and analyzed, which
most frequently had as the main diagnosis one of the
codes: J44-Other chronic obstructive pulmonary diseases,
includes: chronic: bronchitis : asthmatic (obstructive), em-
physematous with: airway obstruction, emphysema, ob-
structive: asthma, bronchitis, tracheobronchitis and ex-
cludes: asthma (J45), asthmatic bronchitis NOS (J45.9);
bronchiectasis (J47); chronic: bronchitis: NOS (J42), sim-
ple and mucopurulent (J41), tracheitis (J42), tracheobron-
chitis (J42); emphysema (J43); diseases of the lung due to
external agents (J60-J70); J44.0 Chronic obstructive pul-
monary disease with acute lower respiratory tract infec-
tion, Excludes: influenza (J10-J11); J44.1 Chronic obstruc-
tive pulmonary disease with acute exacerbation, unspeci-
fied; J44.8 Other specified chronic obstructive pulmonary
diseases Chronic bronchitis: asthmatic (obstructive) NOS,
emphysematous NOS, obstructive NOS; J44.9 Chronic
obstructive: airway disease NOS, pulmonary disease NOS.
In accordance with the provisions of Law 190/2018 and
Art. 13 of EU Regulation no. 679/2016, personal data are
deleted at the time of transmission to NIHMS, and the
identification of persons for the purpose of analysis is
based on the encrypted personal numeric code. The age of
the patients was calculated in completed years, as the dif-
ference between the date of admission and the date of
birth. The data was processed using the software program
SQL Server Management Studio Express 2005, the subse-
quent processing and analysis was carried out using the
SPSS and Excel programs. The analysis was performed
according to a series of demographic and socioeconomic
variables, such as age, length of hospitalization, discharge
status, etc., information included in the minimum data set
reported in the DRG system by hospitals. The interpreta-
tion and presentation in the form of tables and graphs.
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ESULTS

The data extracted from the national DRG database
were processed, analyzed, and interpreted in relation to a
series of demographic variables and socioeconomic char-
acteristics (sex, age, place of residence, duration of hospi-
talization, in-hospital mortality rate, status at discharge)
following the geographical distribution and evolution
timeline of hospitalization episodes for patients with
COPD, from hospitals in our country, in the period 2014-
2023.

1. Total number of hospitalization episodes in pa-
tients with COPD, registered in Romania, in the
period 2014-2023

The total number of continuous hospitalization episodes
for patients with COPD registered in Romania, in the peri-
od 2014-2023, was 474,493 episodes, most of which were
coded as Chronic Obstructive Pulmonary Disease with
acute lower respiratory tract infection (44 %) or Chronic
obstructive pulmonary disease with acute exacerbation,
unspecified (37%) — graph no. 1.

Graph no. 1 Total number of episodes reported in contin-
uous hospitalization according to the type of main diag-
nosis at discharge, in patients with COPD, recorded in
the period 2014-2023, at the national level
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2. Temporal evolution in terms of hospitalization epi-
sodes of patients with COPD, in Romania, in the
period 2014-2023

The temporal evolution of hospitalization episodes of
COPD patients during this period can be seen in graph no.
2. The situation of hospitalizations was also downward in
the period before the coronavirus pandemic, the number of
hospitalizations decreased slightly, but in 2020 there was a
reduction of almost 3 times compared to the initial year of
the study period, the minimum being observed in the year
2021, with a level 4 times lower than in 2014. Starting
from 2023, increasing values are recorded again, but at
values 2 times lower compared to the pre-pandemic years.

3. Distribution of hospitalization episodes of patients
with COPD, depending on the discharge depart-
ment

The most episodes of hospitalization for patients with
COPD were recorded in the internal medicine (48% of the
total) and pulmonology (46%) wards.
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Graph no. 2. The evolution of the total number of episodes reported in con- 4. Distribution of hospitalization epi-

tinuous hospitalization, in patients with COPD, recorded in the period 2014- sodes in patients with COPD, at region-

2023, at national level al and local level, in the period 2014-
2023

From the point of view of the residential

67134 67222 environment where the patients with this

diagnosis come from, it is noted that the

most episodes of hospitalization were rec-

orded in patients from the rural environ-

ment (59%). At the regional level, the

most episodes of hospitalization for pa-

tients with COPD were registered during

3107 the study period in the North East and

South regions, approx. 18%, but important

percentages also appear in the North West

and South West regions, approx. 14%. The

West and Bucharest Ilfov regions, with

approximately 8% and 6%, respectively,

0 had the fewest hospitalizations - graph no.
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 3.

By number of inhabitants (the average

Graph no. 3 Distribution of hospitalization episodes in patients with COPD, Population of the last 10 years in each re-

at the regional level in Romania, in the period 2014-2023 gion), the descending order of the regions
that recorded episodes of hospitalization

of patients with COPD was: South West
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sodes/10,000 inh) - graph no. 4.

At the local level, the most episodes of

hospitalization were registered between
0 10000 20000 30000 40000 50000 60000 70000 80000 90000  2014-2023 in Dolj county, Bucharest mu-

nicipality and Arges, Cluj, Suceava coun-

Graph no. 4 Distribution of hospitalization episodes in patients with COPD, ties. The last places are occupied by the

. . , . counties of Harghita, Tulcea, Covasna
37 oggpulatton (10-year average) at regional level, in Romania, between 2014 and Mehedinti - graph no. 5.
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Compared to the population of each coun-
™ty (calculated as the 10-year average),
' graph no. 6 shows a change in the rank-
ing, with the counties of Teleorman

wms (481.24  episodes/10,000 inh), Salaj
(419.65 episodes/10,000 inh) and Alba
(397.28 episodes/10,000 inh) on the first

places place and on the latter the munici-
pality of Bucharest and the counties of
Harghita, [Ifov and Constanta.

5. Distribution of hospitalization epi-
sodes in patients with COPD, according
to the patient's sex

per 10000 inh

221,53

229,5

Of the total number of episodes of hospi-
talization with this type of main diagnosis
at discharge, recorded during the study
period, most belonged to men, approxi-
mately 66%, and the distribution _}E
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Graph no. 5. Distribution of hospitalization episodes in
patients with COPD, at the local/county level, in Roma-
nia, in the period 2014-2023
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of cases according to the type of diagnosis at discharge and
gender can be seen in the graph no. 7.

6. Distribution of hospitalization episodes in patients
with COPD, by patient’s age

The analysis of the data by age groups shows that for the
entire study period, most episodes of hospitalization were
recorded in the elderly (75% of the total), but an important
percentage is also observed in adults between 40-59 years
old (22%) — graph no. 8. The average age of those hospi-
talized during this period was 66.9 years, according to resi-
dence environments the ages have close averages (67.9
years in rural areas and 65.35 in urban areas), and by sex
the average age was 66.54 years for men and 67.6 years for
women. By type of diagnosis, the average age values were
m the lowest in patients diagnosed with Other specified
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Graph no. 6. Distribution of hospitalization episodes for
patients with COPD, at local/county level, depending on
the population (10-year average) of each county, in 2014-
2023
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chronic obstructive pulmonary diseases (62.4 years), and
the highest in patients with Chronic obstructive pulmonary
disease with acute lower respiratory tract infection (68.12
years).

7. Distribution of episodes of hospitalization in pa-
tients with COPD, by average duration of hospital-
ization

The average duration of hospitalization in patients with

COPD in continuous hospitalization was 7.73 days, vary-

ing throughout the study period, values above the average

of the period being recorded between the years 2014 -

2017, the maximum value in 2014 (8.08 days). The lowest

value is observed in the year 2023 — 7.02 days. The high-

est average values were recorded in patients discharged
with the diagnosis of Chronic Obstructive Pulmonary _}
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Graph no. 7. Total number of episodes reported in continuous hospitaliza- were elder!y (average age 71.8. years) di-
tion, in patients with COPD, depending on the gender of the patient and the agnosed with Chronic Obstructive Pulmo-
type of diagnosis at discharge, during the period 2014-2023, at the national nary Disease with acute lower respiratory

level
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Graph no. 8. Number of reported episodes of continuous hospitalization in
patients with COPD, by patient's age, in the period 2014-2023, at national

level
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Disease with acute lower respiratory tract infection (7.92
days) or Chronic Obstructive Pulmonary Disease with
acute exacerbation, unspecified (7.77 days).

8. Distribution of hospitalization episodes in patients
with COPD, by patient's discharge status and in-
hospital mortality rate

Depending on the patient's condition at discharge, the data
analysis indicates that of the total number of episodes re-
ported in continuous hospitalization in patients with
COPD, most of them were discharged in an improved con-
dition (94.4% of the total). Very small percentages were
discharged as inpatient or cured and a small share died
(1.74%) - graph no. 9.

The calculated rate of in-hospital mortality was 1.74% dur-
ing the entire study period, its values oscillating between
0.93% in 2014 and 4.07 in 2021. Most of the deceased

tract infection (46.2% of the total de-
ceased) or Chronic Obstructive Pulmo-

nary Disease with acute exacerbation,
unspecified (36.2%).

ONCLUSIONS

Following the analysis of data from
the period 2014-2023 regarding the hospi-
talization of patients with COPD, the fol-

118857 lowing conclusions can be drawn:
e The total number of hospitalization
episodes for patients diagnosed with
COPD in the period 2014-2023 was
474,493 episodes;
120000 160000

e The temporal evolution of the num-
ber of episodes of hospitalization due to
COPD is slightly downward in the period
before the coronavirus pandemic, but dur-
ing the pandemic a 3-4 times lower level
of hospitalization due to this diagnosis is
recorded;

e Most hospitalizations were recorded
in internal medicine (48%) and pneumol-
ogy departments (46% of the total);

e From the point of view of the main
diagnosis at discharge, most episodes
were registered for Chronic Obstructive
Pulmonary Disease with acute lower res-
piratory tract infection (44%) or Chronic
Obstructive Pulmonary Disease with
acute exacerbation, unspecified in more
than one third of admissions;

e More than half of those hospitalized
come from rural areas;

e The analysis of the spatial distribu-
tion of hospitalizations by this type of
diagnosis indicates a predominance in
terms of the absolute frequency of cases in the North
East and South regions, each around a fifth of the to-
tal, but high percentages are also observed in the
North West and South West. In the case of the values
related to the population of each region, the leaders
are South West and North West region, then the South
and North East regions follow;

180000

On a local level, the highest absolute frequencies of
the number of hospitalizations were recorded in Dolj
county, Bucharest municipality and Arges, Cluj,
Suceava counties, and compared to the population of
each county separately, the first places were Tele-
orman, Salaj and Alba;

Most COPD hospitalizations belonged to men, with
unspecified COPD registering the biggest difference

between the sexes;
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Graph no. 9. The number of hospitalization episodes in tween 2014-2017. The highest average values of dura-
patients with COPD, depending on the discharge status, tion of hospitalization were recorded in the case of
in Romania, 2014-2023 patients discharged with the diagnosis of Chronic Ob-
structive Pulmonary Disease with acute lower respira-

},55% tory tract infection (7.92 days) or Chronic Obstructive

180% | 0.48% Pulmonary Di ith acut bati i-

1.74% 0.48% ry Disease with acute exacerbation, unspeci

fied (7.77 days);

e Most of the patients were discharged in an improved
condition (94.4% of the total), and very small percent-
ages were discharged as stable or cured and a small
proportion died (1.74%), the mortality rate hospitali-
zations oscillating between 0.93% in 2014 and 4.07 in
2021. Most of the deceased were elderly (average age
71.8 years) diagnosed with Chronic Obstructive Pul-
monary Disease with acute lower respiratory tract in-
fection (46.2% of total deceased) or Chronic obstruc-
tive pulmonary disease with acute exacerbation, un-
specified (36.2%).

" Worse ®Improved Deceased = Stable = Cured
e From the point of view of the patients' age, three-
quarters of the hospitalizations were registered in the
case of the elderly over 60 years old, but a fifth also
targeted adults over 40 years old, the average age of
those hospitalized during this period was 66.9 years, in

rural areas 67.9 years, in men 66.54 years. By type of https://www.bmj.com/content/378/bmj-2021-069679

3.
diagnosis, the average age values were the lowest in 14 https://www.ncbi.nlm.nih.gov/pmc/articles/
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