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ABSTRACT
Background: Exacerbation in Chronic obstructive pulmonary disease (COPD) becomes more 
frequent with advancing disease severity and often the patients end up being hospitalized.
Objective: To evaluate the impact on exacerbations of establishing a cross-sectorial lung team 
(CLT) for patients with COPD at high risk of exacerbating.
Methods: In total, 49 patients with severe COPD were affiliated to a CLT for 6 months. On request 
from the participants, the CLT was available for telephone calls and home visits day and night to 
initiate treatment and give advice. Data regarding hospitalizations were collected 3 years prior to 
the intervention year to predict future numbers of admissions and length of stay. These predic-
tions were compared with the observed data. COPD assessment test (CAT) was conducted before 
and after intervention.
Results: Observed risk of hospitalization (0.54 (95% CI 0.32; 0.90), p = 0.0192)) and length of 
hospital stay due to COPD (0.41 (95% CI 0.22; 0.76), p = 0.0046)) were significantly lower during 
the intervention period than predicted. A numerical but non-significant improvement in the total 
CAT score of 1.10 (95%CI: –0.71;2.91), p = 0.226)) was observed.
Conclusion: Affiliation to a CLT seemed to lower the burden of COPD exacerbations in a high-risk 
population.
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Introduction

Chronic obstructive pulmonary disease (COPD) is 
characterized by airway obstruction due to inflamma-
tion and destruction of lung tissue. The disease leads to 
various degrees of breathlessness, cough, mucus and 
frequent respiratory infections as well as decreasing 
lung function.

In Denmark, 320,000 citizens are estimated to suffer 
from COPD [1]. In 2018, the official number of hospi-
tal admissions due to COPD was 22,311 with a re- 
admission rate (within 30 days) of 19% and an overall 
30-day mortality rate of 11% [2,3]. For several years, 
initiatives to improve continuity of care for patients 
with COPD across the primary and secondary health-
care sectors have been on the political agenda in 
Denmark [1,4]. Meanwhile, patients with COPD con-
tinue to be hospitalized and readmitted fre-
quently [1,5].

Research points to the fact, that patients with COPD 
in general are not being offered an equal quality of 

treatment compared to patients with other chronic 
diseases [6]. In addition, patients with COPD more 
frequently experience that they are not taken seriously 
by healthcare professionals, which might transform to 
insecurity [6,7]. Finally, among patients with COPD, 
a trend has been observed towards acting late in the 
symptom build-up resulting in acute worsening and 
hospitalization [8].

Patients with COPD constitute a large group in both 
primary and secondary healthcare sectors. Collaboration 
based on patients’ preferences may have a number of 
positive outcomes. Patients with COPD emphasize the 
importance of having the possibility to contact 
a respiratory nurse night and day. Also, they prefer educa-
tion close to home as transportation to hospital or com-
munity support center requires much mental and physical 
effort [8]. Studies have demonstrated that home visits paid 
by a hospital or a community nurse can reduce hospital 
admissions and readmissions [9–12]. Some of the inter-
ventions comprised treatment at home [12,13], others 
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education regarding management, observation and pre-
vention of exacerbations [10,11].

Patient-centered collaboration across healthcare 
sectors lies at the root of good patient management 
and may involve community nurses, general practi-
tioners (GPs) [9,14,15], and/or community nurses 
supervised by hospital-based respiratory specialist 
nurses [9,12].

To our knowledge, no study has yet investigated the 
effect of acute joint home visits (community nurses in 
close collaboration with hospital-based respiratory spe-
cialist nurses) on severe exacerbations measured as the 
total number of COPD-related hospital admissions and 
readmissions and as length of hospital stay. To improve 
continuity of care for patients with COPD across 
healthcare sectors, we established a cross-sectorial 
cooperation based on patients’ and relatives’ recom-
mendations [7].

We hypothesized, that affiliation with the cross- 
sectorial lung team (CLT) would reduce the number 
of COPD-related hospital admissions including read-
missions, and would also reduce the length of hospital 
stay. Henceforth, admissions will include readmissions. 
Furthermore, we hypothesized that affiliation to the 
CLT is equal to usual care regarding safety. 
Therefore, the aim of the present study was to deter-
mine the feasibility and safety of establishing a CLT 
and the impact on exacerbations for patients at high 
risk of COPD exacerbations.

Methods

Study design

In this pilot study, a prospective follow-up design was 
used to evaluate the impact on severe exacerbations of 
establishing a CLT.

Patients

All patients were affiliated with the CLT for at least 
6 months.

Inclusion criteria were (i) hospitalization due to COPD 
within the past year or forced expiratory volume in 1 s 
(FEV1) <50% and at least two acute exacerbations of COPD 
(AECOPD) treated with antibiotics and/or cortisone 
within the past year, (ii) citizens of the Municipality of 
Aarhus, Denmark, (iii) registered as patients at the 
Department of Respiratory Diseases and Allergy, Aarhus 
University Hospital (AUH) and (iv) age > 45 years. Patients 
were included from September 2015 to February 2016.

Consecutive patients were enrolled from the COPD 
outpatient clinic or when hospitalized at the 
Department of Respiratory Diseases and Allergy, AUH.

Seventy-two patients were eligible for inclusion of 
whom 49 patients were included in the final analyzes, as 
eight declined to participate, nine died and six withdrew 
from the project before 6 months of intervention 
(Figure 1).

Figure 1. Patient flowchart.
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Intervention

The CLT constituted of a specialist nurse from the 
Department of Respiratory Diseases and Allergy at 
Aarhus University Hospital (AUH) with enhanced 
competences in respiratory medicine and community 
nurses from the Acute Team in the Municipality of 
Aarhus with minimum five years of vocational experi-
ence from the hospital.

During daytime, the specialist nurse coordinated the 
CLT’s activities, educated the community nurses in pul-
monary nursing skills (often in the homes of the patients) 
such as inhaler technique, observation of symptoms related 
to AECOPD, breathing techniques for patients with dys-
pnea. The community nurses also visited the COPD out-
patient clinic at AUH for one or 2 days where they were 
taught about medical treatment, inhaler technique and 
measuring lung function. In addition, the CLT performed 
joint home visits with the community nurses. In the eve-
ning, during night-time and weekends, the community 
nurses were CLT-coordinators.

The CLT was to improve patients´ ability to detect 
and handle on symptoms of AECOPD and appropri-
ately as well to contact the CLT to discuss the need for 
treatment. The intervention was based on user-initiated 
contact to improve patient involvement. Thus patients 
contacted the CLT when needed to agree on home 
visits, telephone follow-up etc.

The CLT’s activities involved: 

– Giving information and advice on request from 
patients, relatives and primary care staff.

– Initiating treatment and home visits depending on 
the patients’ needs. The medical treatment was 
guided by a respiratory specialist doctor from the 
hospital. The treatment options comprised oxygen 
therapy, nebulizer treatment, intravenous antibio-
tic therapy, intermittent CPAP (continuous posi-
tive airway pressure) treatment, and treatment 
with antibiotics and/or cortisone. Treatment was 
initiated in accordance with local and/or interna-
tional guidelines [16,17].

– Drawing blood samples (infection counts, arterial 
blood gas, etc.), measuring blood pressure, oxygen 
saturation, lung function and collected sputum 
sampling

– Acute/subacute consultations at the Department 
of Respiratory Diseases and Allergy, if needed. 

The GP was informed whenever additional treat-
ment was commenced. If the patient contacted the 
CLT for reasons other than COPD, they were directed 
to their GP.

Data collection and measurements

Admissions and length of hospital stay
Data from February 2016 to August 2016 on hospital 
admissions and length of hospitalization were collected 
from the Electronic Patient Records in the Central 
Denmark Region (MidtEPJ). Data were compared 
with historical data from the same patient sample for 
the corresponding period (from February to August) in 
the three preceding years to get an estimate of disease 
development over time. These data were also collected 
at MidtEPJ. By monitoring number of admissions and 
length of stay during 3 years, we aimed at preventing 
deviations in a single year caused by fortuitous circum-
stances such as stable weather conditions. To avoid 
influence of seasonal variation, we chose historical 
data from February to August for comparison as it 
corresponds to the data collection period for the inter-
vention [18,19]. The hospitalizations were categorized 
in three groups related to the patients´ treatments. 
Some of the patients received treatment for exacerba-
tion of COPD. Other were treated for exacerbation of 
COPD and one or more comorbidities (cardiovascular 
diseases, diabetes, etc.) [17]. The last category was 
related to treatments for all other causes (e.g. ileus, 
cerebral infarction due to thrombosis).

Quality of life
Quality of life (QoL) was used as an indirect parameter 
to assess safety for patients affiliated to the CLT. QoL 
was measured with the COPD Assessment Test (CAT) 
at the time of inclusion and straight after the end of the 
intervention. CAT is a self-assessment instrument with 
eight items. Each item span from 0 to 5; a low score 
indicates that COPD has little impact on daily life. The 
questionnaire measures level of cough, phlegm, chest 
tightness, breathlessness, activity limitations at home, 
confidence leaving home, sleep and energy [20,21].

Statistical analysis

Data were analyzed using STATA 15 (StataCorp LLC. 
2017. College Station, TX: USA). Demographic data 
were analyzed with descriptive statistical analysis. 
Changes in the total CAT score were analyzed using 
paired t-test, and the eight subscales in CAT with 
categorical variables were analyzed using Wilcoxon’s 
rank test.

We performed Poisson regression analysis on 
admissions and length of hospitalization for compar-
able time periods (from February to August) in 2013, 
2014 and 2015. We adjusted for sex, age, FEV1 and 
affiliation to the CLT. It results in intercept s and 
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estimates for the independent variables. Based on the 
collected data from the preceding years we predicted 
the number of future admissions and the length of 
hospitalization for 2016 by extrapolating data for each 
patient based on the assumption that the combined 
trends for 2013, 2014 and 2015 continued in 2016.

Using Poisson Regression model with repeated mea-
sures; we compared the predicted estimations with the 
observed numbers of admission and length of hospita-
lization in 2016.

Ethical considerations

The patients received oral and written information about 
the study. Patients who agreed to participate gave written 
informed consent before inclusion. The Danish Data 
Protection Agency in the Central Denmark Region 
approved the study (reference 1–16-02-451-15). The 
study did not involve biomedical interventions, thereby 
the Central Denmark Committee on Health Research 
Ethics did not find the study obligation to notify (reference 
1–10-72-323-15). All collected data were anonymized. The 
data were processed, analyzed and stored in accordance 
with the provisions of the Danish Data Protection Agency.

Results

Patient characteristics

The final sample comprised 49 patients with COPD 
living in the Municipality of Aarhus.

Patients´ characteristics are presented in Table 1. 
The mean age was 71.7 years. Patients were primarily 
females (63.3%). Mean FEV1 was 34.5% of predicted 
values. Most patients had severe or very severe COPD 
and they were all stratified to Global Initiative for 
Chronic Obstructive Lung Disease (GOLD) group 
D as the pre-intervention CAT scores were between 
12 and 31, and they had at least one hospitalization 
due to COPD or two exacerbations within the 
past year. GOLD D indicates a CAT score > 10 and 
a history of minimum two moderate exacerbations 
and/or one admission due to COPD within the 
past year [17].

Patients were primarily living in their own residence 
(95.9%), two patients were living at a nursing home. 
Approximately half of the patients lived alone (53.1%). 
Nineteen (38.8%) patients received long-term oxygen 
therapy (LTOT). Eleven (22.5%) patients were still 
smokers, 37 (75.5%) patients were ex-smokers and 
only one patient was never smoker (2.0%).

Effect on CAT score

Means and p-values before and after the intervention 
are presented in Table 2. The data are categorical and 
paired. No significant differences were observed 
regarding the subscales: cough, chest tightness, breath-
lessness, limitation in activities at home, confidence in 
leaving home, capability of sleep, and level of energy 
before and after the intervention. Only phlegm showed 
a significant difference (p-value = 0.024). However, the 
means for all subscales were numerically lower after 
intervention than at baseline.

The results from the analysis of the total CAT score 
(continuous data) are shown in Table 3. Figure 2 shows 

Table 1. Characteristics of patients (n = 49).
Variables

Age (years) range 
Mean (SD)

45–90 
71.7 (8.6)

Lung function (FEV1 in % predicted) range* 
Mean (SD)

16–73 
34.5 (12.7)

n (%)

Gender 
Female 31 (63.3)

Marital status 
Married/cohabitant 23 (46.9)

Residence 
Private home 
Nursing home

47 (95.9) 
2 (4.1)

Rehabilitation 
Attended rehabilitation 20 (40.8)

Home oxygen 
LTOT 19 (38.8)

Smoking status 
Active smoker 
Ex-smoker 
Never smoker

11 (22.5) 
37 (75.5) 

1 (2.0)

* one missing value; SD, standard deviation; LTOT, long-term oxygen 
therapy. 

Table 2. Means before and after the intervention for the eight 
subscales in CAT (n = 49).

Mean 
‘Before’

Mean 
‘After’

P-value 
Difference between ‘Before’ and ‘After’

Cough 2.37 2.22 0.736
Phlegm 2.86 2.47 0.024
Chest tightness 1.33 1.20 0.378
Breathlessness 4.47 4.12 0.072
Activity 3.51 3.59 0.697
Confidence 2.08 1.96 0.992
Sleep 1.88 1.88 0.854
Energy 3.47 3.41 0.887

Table 3. Differences in total CAT score before and after the 
intervention.

n Mean Range SD 95% CI P-value

Before 49 21.96 12–31 4.90 20.55; 23.37
After 49 20.86 4–32 5.88 19.17; 22.55
Difference 49 1.10 −9 – 24 6.29 −0.71; 2.91 0.226

SD, standard deviation; 95%CI, 95% confidence interval. 
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the dispersion of the total CAT score before and after 
the intervention for each patient.

The mean difference in total CAT score before and 
after the intervention was 1.10 (95%CI −0.71; 2.91) and 
not statistically significant (p-value = 0.226, 95%CI 
−0.71; 2.91).

Effect on admission and contact to the CLT

The predicted admissions and length of hospital stays 
in 2016 were estimated for each patient using a Poisson 
regression model, including data from 2013 to 2015 
and adjusted for age, gender, lung function and affilia-
tion with the CLT as explanatory variables (Table 4).

The observed number of admissions and length of 
hospitalization (mean days per admission) and the 
predicted number of admission and length of stay for 

2016 are displayed in Figure 3. A numerical trend for 
patients with COPD to be more hospitalized during the 
observation period was demonstrated, and the lengths 
of hospitalization to increase proportionally, except for 
the intervention period while patients were affiliated to 
the CLT in 2016.

The results of the Poisson repeated analysis are 
presented in Table 5. The risk of being hospitalized 
based on the predicted number of admissions and 
length of stay was compared with the actual observed 
risk while affiliated to the CLT in 2016. While affiliated 
to the CLT, the actual observed risk of being hospita-
lized due to COPD was not statistically significantly 
lower than predicted (0.54 (95% CI 0.32; 0.90), 
p = 0.0192). The actual observed risk of a longer stay 
at the hospital due to COPD (0.41 (95% CI 0.22; 0.76), 
p = 0.0046) and COPD + comorbidities (0.10 (95% CI 

Figure 2. Total CAT score before and after the intervention.

Table 4. Observed and predicted numbers of admissions and length of hospital stay per patient.
Period: February to August

2013 
Observed

2014 
observed

2015 
observed 2016 predicted

2016 
Intervention 

observed

Hospital admissions (mean per patient)
COPD 0.3 0.5 0.7 1.2 0.7
Other cause 0.2 0.3 0.4 0.4 0.5
COPD + comorbidity 0.1 0.1 0.2 0.2 0.1

All causes (total) 0.6 1.3 1.3 2.1 1.2
Hospital days (mean per patient)

COPD 1.1 2.4 4.6 9.3 3.8
Other cause 1.0 1.4 1.6 2.2 1.6
COPD + comorbidity 0.6 1.0 2.7 6.1 0.6

All causes (total) 2.6 4.8 8.9 16.4 6.0
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Figure 3. Number of admissions and mean length of stay in days per admission.
Observed admissions and length of stayPredicted admissions and length of stayObserved admissions and length of stay during intervention. 

Table 5. Number of observed admissions and length of hospitalizations versus predicted for 2016.
Poisson regression repeated measurement 2016 observed versus 2016 predicted (period February to August

Estimate Exponentiated (estimate) Exponentiated LCL* Exponentiated UCL** P-value

Hospital admissions
COPD −0.61 0.54 0.32 0.90 0.0192
Other cause 0.25 1.28 0.62 2.61 0.5019
COPD + comorbidity −0.59 0.56 0.18 1.73 0.3104
All causes (total) −0.53 0.59 0.40 0.86 0.0064

Length of stay
COPD −0.88 0.41 0.22 0.76 0.0046
Other cause −0.33 0.72 0.29 1.77 0.4696
COPD + comorbidity −2.33 0.10 0.03 0.29 0.0001
All causes (total) −1.01 0.36 0.22 0.61 0.0001

* LCL, Lower control limit; ** UCL, Upper control limit. 
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0.03; 0.29), p < 0.0001) was statistically significantly 
lower than predicted.

Thirty-seven (76%) patients contacted the CLT dur-
ing the intervention period. Twenty (61%) out of 33 
hospital admissions due to COPD, happened in colla-
boration with the CLT. Four out of 5 admissions due to 
COPD and comorbidities occurred in collaboration 
with the CLT.

Discussion

To our knowledge, the present study is the first to 
evaluate the effects of a tailored CLT.

We hypothesized that affiliation with the CLT would 
reduce the number of COPD-related hospital admis-
sions including readmissions and reduce the length of 
hospital stay. We found that affiliation to the CLT 
significantly reduced both the actual observed risk of 
being hospitalized due to COPD as well as the actual 
observed risk of a longer stay at the hospital when 
comparing with predicted values.

With usual care, the numbers of exacerbations and 
hospital admissions are expected to increase as time 
advances because COPD usually is a progressive dis-
ease [22].

According to the National Danish COPD Registry 
(DRKOL), 23,334 Danish patients were hospitalized 
due to COPD exacerbation in 2016. The mean age 
was 73.3 years and 54% were women. Per patient, 
mean length of hospital stay per admission was 
5.1 days. DRKOL represents all patients admitted 
with COPD nationwide and thus all degrees of disease 
severity from mild to very severe. For some patients it 
is their first admission while other patients have been 
hospitalized previously [23].

The sample in this study had more severe COPD 
(GOLD group D) than in DRKOL on average. 
However, the observed mean length of hospital stay 
due to COPD was only 5.7 and was predicted to 7.7. 
This substantiates that affiliation with the CLT might 
decrease the number of COPD admissions as well as 
length of stay.

However, length of stay due to acute exacerbation in 
COPD varies with several factors such as age, severity 
of COPD, number and kind of comorbidities, carbon 
dioxide partial pressure and Body Mass Index [24]. The 
length of stay generally varies from 4.5 to 13 days 
depending on exacerbation severity [25–27]. If 
a patient was admitted to the Intensive Care Unit 
(ICU), the length of stay would increase further, as 
the average length of stay at the ICU is 4.48 days and 
the length of stay due to COPD exacerbation at the 
hospital is 11.63 days according to Brown et al [28].

The study also showed that 40% of the admissions 
due to AECOPD happened without collaboration with 
the CLT. Although 76% of the patients at some point 
had contact to the CLT during the intervention some 
admissions might have been prevented if all the 
patients had contacted the CLT prior to an admission.

This pilot study, showed a numerical, but not statis-
tically significant difference in CAT score from the 
time of inclusion (mean CAT score 21.96) to the end 
of the intervention (mean CAT score 20.86). The stra-
tification into the four GOLD groups is based on the 
assessment of risk of exacerbation defined by 
a combination of the CAT score and exacerbation 
history. GOLD group D is defined by a CAT score 
equal to or exceeding 10 and at least 2 moderate 
exacerbations within the past year and/or at least one 
exacerbation leading to hospitalization. Although weak, 
the best predictor for future exacerbations is a history 
of previous events [29].

The CAT was measured at the time of inclusion 
from September to February, during wintertime and 
again in August during late summer. This could intro-
duce a bias in CAT scores, making comparison difficult 
as weather conditions might impact on symptoms. 
During winter, the number of symptoms and moderate 
exacerbations increases along with the number of 
COPD-related hospitalizations compared to summer-
time condition [18,19].

On the other hand, symptoms did not increase 
among patients while affiliated to the CLT. Indeed, 
total CAT score decreased numerically in all items, 
but were not statistically significant except for phlegm 
(from 2.86 to 2.47, p = 0.024). Because of the usual 
progressive nature, patients with COPD cannot expect 
any noticeable improvement in their symptoms as time 
advances – rather an increase [29]. However, it cannot 
be ruled out that these findings merely represent sea-
sonal changes – from winter to summertime. 
Furthermore, the Minimal Clinically Important 
Difference (MCID) in the CAT total score is estimated 
to two points [30]. As CAT is comprised of eight items, 
you might divide the MCID of two points by eight. 
Hence, a MCID for each separate item might be 0.25. 
Based on this perspective the observed decrease in 
phlegm of 0.39 might be of clinical relevance. 
However, the MCID have not been estimated for the 
separate items in CAT.

The CLT integrates treatment at home and educa-
tion, and it has been demonstrated in different studies 
that such interventions tend to reduce admissions. 
Studies showed that education concerning manage-
ment of COPD reduces admissions [10,11]. However, 
Matsumura et al had only 11 men included in their 
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study [10], and Spiliopoulos et al.´s study relies on data 
from 1998 to 2006 and patients did not only receive 
education, but were also able to contact nurses by 
telephone if they had any symptoms resembling 
a COPD exacerbation [11], Furthermore, 
a randomized controlled study including 177 patients 
indicated that two home visits regarding education 
about COPD and coping strategies concerning COPD, 
did not prevent readmission [31]. This indicates that 
education alone might not be crucial for reducing 
admissions.

Another study investigating home visits from the 
local hospital every week and respiratory therapy and 
social service every 2 weeks reduced hospitalization 
and length of hospital stay [32]. However, the study 
was based on 17 men only, and data were collected 
during 1985–1987 [32]. Other studies showed that 
affiliating to a community special nursing team where 
patients received a personalized management plan and 
home visit or phone calls also decreased hospital 
admissions [12–14], but one of these studies was 
based on a case study. Moreover, the contact between 
the nurses and the patient was often scheduled, 
whereas in our study contacts were conducted on the 
patient’s initiative. Hence, the findings in the above- 
mentioned studies adds to the likeliness that the 
observed effects in our study can be reproduced as 
the intervention is very comparable, although cross- 
sectorial and not mono-sectorial as most other 
interventions.

Strengths and limitations

The strength of this pilot study was that selection bias 
was low as only eight patients declined to be included 
in the study and all eligible patients were consecutively 
offered inclusion. the study, six patients declined the 
invitation for different reasons (e.g. the patients did not 
have surplus energy to be affiliated to the CLT, they did 
not find any need for affiliation to the CLT, or they 
preferred contacting their GP instead of the CLT). 
Nine died due to various causes as explained above. 
The 30-days mortality rate in Denmark is 10% and 25% 
1 year after a COPD-related hospital admission [16,23]. 
In the present study, we observed a 6 months-mortality 
rate of 15%, which fit rather well with the national 
findings. It can be challenging to involve patients 
with COPD and encourage them to take action on 
their symptoms and contact the health professionals 
because patients with COPD often act late on their 
symptoms [8]. Hence, our intervention might be sui-
table for patient with COPD as 76% contacted the CLT 
during intervention.

No diurnal or weekend variation pattern regarding 
hospitalization was revealed. This might be due to the 
fact, that individual patient action plans were made 
during daytime whenever needed. Additionally, 
patients had easy access to virtual and/or physical 
contact for advice and help 24/7.

A few limitations should also be acknowledged. 
Firstly, the patients were included consecutively from 
September 2015 to February 2016. This is a potential 
confounder as some patients had more time to adjust 
to the CLT than others. On the other hand, if a patient 
had no need to contact the CLT from the beginning, 
he or she might forget to use this possibility later on. 
Secondly, data on hospitalizations and length of stay 
were only compared with historical data from the 
same patients as no control group was included. As 
the sample size was small, it was not suitable for 
randomization. Therefore, we found it appropriate to 
compare the sample with its own historical data from 
the preceding years – thus making each patient their 
own control. Furthermore, due to the small sample 
size we decided to predict the number of admissions 
and length of stay using a Poisson regression model 
with repeated measures and compare the observed 
data with the predicted data. The use of historical 
data from the preceding 3 years will tend to equal 
out random deviations. Although the lack of 
a control group is a study limitation. Thirdly, the 
intervention lasted for 6 months only. The patients 
were observed during springtime and summertime. 
The observed rate of exacerbation might be lower 
than the rate of exacerbation in wintertime, as the 
number of exacerbations in Denmark, as in most 
Nordic countries, increase during wintertime com-
pared to summertime [18,19]. Therefore, it makes 
sense that the observed period is the same for all the 
years included in the study.

Fourth, we did not perform any power calculation 
prior to the study, which might have been relevant for 
the analysis – especially in relation to CAT-score. 
However, this study was a pilot designed to investi-
gated the feasibility and safety of patient affiliated to 
the CLT.

Conclusions

To our knowledge, this is the first study to evaluate the 
effects of a tailored CLT. The results demonstrate that 
affiliation to a CLT statistically significant reduced both 
the actual observed risk of being hospitalized due to 
COPD as well as the actual observed risk of a longer 
stay at the hospital when comparing with predicted 
values.
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In addition, a numerical statistically non-significant 
difference in quality of life before and after interven-
tion was observed.

Based on the results, establishing a CLT was feasible 
and seems to be safe for patients at risk of AECOPD.

However, a larger and longer randomized controlled 
study is needed to establish these findings.
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