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hronic obstructive pulmonary disease (COPD) is a progressive lung disease, which is characterized by non-reversible
airflow obstruction and chronic respiratory symptoms [1]. In
the United States, COPD is the third leading cause of death [2],
and is responsible for 700,000 hospitalizations per year, which
results in a substantial economic and social burden. COPD exacerbations are major acute events resulting in hospitalization.
Moreover, it has been estimated that these hospitalizations account for approximately 70% of the total COPD treatment costs,
with the costs of hospitalization significantly influenced by the
length of stay (LOS).
Since one out of five patients is re-hospitalized within a
month of discharge [3,4], there is a need for an evaluation method that will enable to predict future COPD exacerbation episodes that require a hospitalization.
Various factors to predict acute exacerbation of COPD and
the influence hospital LOS have been suggested [5]. These included three or more admissions in the last year, reduced lung
function, poor health status and hypoxemia. In addition, a few
social factors have also been identified, such a marital status
and housing [6,7]. However, more data is needed concerning the
profile of the COPD patients with prolonged LOS.
Therefore, in the current study we assessed the risk factors
for long-term hospitalizations of patients admitted to the emergency department (ED) with a COPD exacerbation.

This retrospective study was based on the medical records
of patients diagnosed and treated with COPD exacerbations
in our pulmonary department between January 2016 and December 2018. Inclusion criteria included age above 40 years
and admissions from the ED due to COPD with acute exacerbation.
Exclusion criteria included mechanically ventilated patients,
lung cancer, severe heart failure (NYHA 4), severe non-pulmonary co-morbid illnesses, and patients who were transferred to
the pulmonary department from the internal departments.

All patient demographic data were collected, including
gender, age, marital status, place of residence, employment,
smoking status as well as all medical history including co-morbidities (e.g., ischemic heart disease, heart failure, pulmonary
embolism, bronchiectasis, and sleep apnea syndrome). Data regarding the patient's obstructive disease were collected including the severity of the disease according to the Global Initiative
for Obstructive Lung Disease (GOLD) criteria [8], follow-up by
a pulmonologist, recurrence of hospitalizations due to COPD
exacerbation during the year prior to the hospitalization, and
the LOS. In addition, data regarding standard COPD treatment
(i.e., inhaler use, inhalations, oral steroids, oxygen treatment,
and home non-invasive respiratory support by bilevel positive
airway pressure [BiPAP]) and the treatment given during the
hospitalization (i.e., inhalations, oral or intravenous steroids,
antibiotics, and the need for BiPAP) were collected.

The data is described as numbers and percentages in nominal
variables. Continuous data is described as averages and standard
deviation.

Univariant analysis
Differences of qualitative variables by duration of hospitalization
were performed using a Chi-square test. Such differences of sequential parameters were examined using T-test. Parameters found
to be statistically significant during the hospitalization period were
introduced into a multivariate logistic regression equation.

The study was approved by the IRB ethics committee, approval
No 0314-15.

The study screened 227 patients hospitalized at the pulmonary
department between January 2016 and December 2018. Twenty-seven patients were excluded from the study. Therefore, the
study population comprised 200 patients, with an average age of
69.5 ± 10.8 years, 61% males. Of these patients, 89 (45%) were
hospitalized for up to 4 days, 111 (55%) were hospitalized for 5
days or more, 34 (17%) were hospitalized for more than 7 days.
First, we compared the demographic characteristics of the
patients with a short LOS (i.e., 4 days or fewer) versus long
LOS (i.e., 5 days or more). This comparison is presented in
Table 1. No statistical difference was observed regarding the
gender of the patients, their age, the need for social workers'
assistance, place of residence, smoking, and employment.
However, a significant difference was observed in the marital
status between the groups, where single patients had longer

admissions compared with married patients (48% vs. 34%, P
= 0.044).

Disease severity was evaluated by the average GOLD score, the
need for a pulmonologist follow-up, and the number of hospital
admissions in the past year, the co-morbidities, and the treatment
these patients received. The parameters are shown in Table 2.
Between the groups, there was no significant difference in the
use of inhalers or oxygen. Moreover, the group that required an
extended hospitalization was shown to need slightly less steroid
treatment on a daily basis (P = 0.047). This parameter was found
to be not significant as a predicting value in the multivariate
analysis (P = 0.78, odds ratio [OR] = 1.252, 95% confidence
interval [95%CI] = 0.264–5.934).
Interestingly, the only predictive value was the number of previous hospital admissions during the last year
(P = 0.022). This parameter was also confirmed in a multivariate analysis as a predictive factor for long-term hospitalization
(P = 0.038, OR = 0.807, 95%CI = 0.659–0.988). From these results, we concluded that fewer admissions in the past year were
actually a predicting factor for a prolonged LOS.

We reported that prolonged hospital stay inversely correlated
to the number of previous hospitalizations. This finding was
of interest and we wanted to find other factors that could affect the number of recurrent hospitalizations in our study
population. Thus, we conducted another analysis based on
the number of hospitalizations (i.e., no prior hospitalizations,
1–2 hospitalizations, and 3 or more hospitalizations in the last
year). This comparison is shown in Table 3. We found that
the group of patients who experienced no previous hospital-

antibiotics (94%), as well as steroids (85%) during the hospitalization, with no difference between the groups.
We found that the group that received non-invasive respiratory support during the hospitalization, was at a greater risk for
longer LOS (P = 0.022). In fact, when extending the analysis
and dividing the patients into three groups according to their
LOS (4 or fewer days, 5–7 days, and more than 7 days) the
difference was even more significant [Figure 1] (P < 0.0001).
This finding was also confirmed by the multivariate analysis
(P = 0.024, OR = 4.662, 95%CI = 1.229–17.681).
As disease severity was found to be correlated to the number of prior hospitalizations, we tested whether the noninvasive
ventilation was also a risk factor for recurrent hospitalizations.
We found that non-invasive ventilation was not different among

the groups (P = 0.59).
izations was older, included fewer smokers, and had a higher
rate of ischemic heart disease diagnosis. However, the group
that experienced three or more hospitalizations had higher average GOLD score, with more patients requiring a pulmonologist follow-up (P = 0.0036). They also used more inhalers
and inhalation treatments, as well as more steroids and oxygen
treatment, all indicative of increased disease severity [Table 3].
Another interesting finding was that the group that experienced three or more hospitalizations received significantly less
antibiotic treatment during the hospitalization period (61.5% vs.
92.4% and 83.6%, P = 0.0002).

We analyzed whether the treatment given during the hospitalization period affected the LOS. The majority of patients received

This study examined the reasons for prolonged hospitalizations
in 200 patients hospitalized as a result of a COPD exacerbation.
After analyzing multiple demographic and clinical factors, only
two multivariate predictors were detected: fewer previous hospitalizations due to COPD exacerbation and the need for non-invasive respiratory support by BiPAP.
In a literature review, prolonged hospitalization in patients
with COPD was found to be secondary to both medical and social reasons [9,10]. Diamantea and colleagues [11] prospectively examined 164 patients hospitalized for COPD flare-ups in
two tertiary hospitals. They found that seven parameters could
predict a prolonged hospitalization. The parameters were classified according to Antonisen criteria (i.e., co-morbid morbidity

according to the Charlson Comorbidity Index, oxidation, carbon dioxide in arterial gases, shortness of breath according to
the Borg Scale of Perceived Exertion, number of admissions
in the past year, history of chronic respiratory insufficiency).
The parameters were inserted into a score called AECOPD-F
a score that can accurately predict the duration of hospitalization in COPD patients (the score is equal to or greater than 3).
However, this score is not in common practice use.
Wang et al. [12] studied 599 patients hospitalized for COPD
exacerbation. In their multivariate analysis, hospitalizations on
weekends (Thursday to Saturday), heart failure, stroke, diabetes, high arterial carbon dioxide, and low serum albumin were
all associated with prolonged hospitalization for more than 11
days. Wong et al. [6] retrospectively assessed 109 patients who
were hospitalized due to COPD flare-ups, 43 with recurrent
hospitalizations and the remainder hospitalized for the first
time (60%). They found that lonely (not married) patients and
patients requiring social care involvement and treatment are

related to repeated hospitalizations and longer hospitalizations,
in addition to disease severity according to GOLD criteria and
co-morbid diseases related to recurrent hospitalization. As previously suggested, hospitalization burden may be reduced by
applying home hospitalizations [13]. In our study, marital status was also found to be related; however, it was not significant
in our multivariate analysis.
Our study found interesting findings regarding to those described above. To the best of our knowledge, our study was the
first to measure the inverse correlation between the number of
COPD exacerbations and the LOS. A partial explanation could
be that in patients with a well-known disease, the next hospitalization may be shorter, only to treat the current cause of the
exacerbation, without the need for complete assessment and differential diagnosis. In addition, Tal and co-authors [14] found
that although exacerbation frequency increases as disease worsens, no clear connection had yet been found between exacerbation frequency and the disease severity.

Another important finding is the use of BiPAP as predicting
value for long-term hospitalizations. In most cases, the use of
non-invasive ventilation may suggest on disease severity, which
is possibly worse and therefore requiring a longer LOS.
A recent review [15] identified several randomized trials who
evaluated interventions to reduce recurrent hospitalizations for
patients with COPD [16-21]. These trials examined a variety of
interventions, including a post-discharge care program, guidance
and explanation about the disease, guidance on inhaler use, action
plan and intervention, smoking cessation counseling, accompanying morbidity assessment, referral to pulmonary rehabilitation,
and home surveillance after discharge. All interventions showed
an important impact on the number of previous hospitalizations.
In our study, we also found differences in the patients' clinical
characteristics between those who were never hospitalized due to
a COPD flare-up, and those who already were.

Our study has several limitations, mainly because it is a retrospective study. However, our study has many advantages because it is a work based on a computerized database, which
increases the reliability of the data and incorporates all the examined parameters. Although important [22], pulmonary rehabilitation was not included in the current analysis.

Prolonged hospitalization in COPD patients involves morbidity,
mortality, and high resource consumption. Repeated hospitalizations and the need for non-invasive respiratory support with BiPAP predict long-term hospitalization in patients hospitalized for
COPD. Prospective studies are needed to confirm these results.
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