
Introduction

Patients suffering from chronic obstructive pul-
monary disease (COPD) frequently have comorbidi-
ties, which increase with age. The treatment of COPD
and comorbidities is the challenge that nowadays the
health care systems are facing and it is expected to
persist also over the next years.1,2

According to the literature, the prevalence of heart
failure (HF) in patients with COPD is between 18-
25%; therefore, it is necessary to recognize comorbid
diseases in order to better treat these patients.2,3

The objectives of this observational study and clin-
ical intervention were: i) the prevalence of COPD in
patients, aged between 65 and 98 years in the province
of Trento; ii) the presence and incidence of HF in
COPD patients; iii) the early detection of other chronic
diseases; iv) to improve electronic medical records
(EMR) as a way of innovation in professional care
management.

Materials and Methods

Thirty general practitioners (GPs) have voluntarily
joined the research. All GPs work in the province of
Trento, some of them are members of the Italian Sci-
entific Society for Continuing Medical Education of
General Practitioners (SNAMID), and others are only
interested in the research at issue. The essential re-
quirement was the use of an EMR, in order to extract
directly research data with a specific query. The study
lasted from May 2011 to October 2013 and just 17
doctors have completed the two-year work.

The studied patients, under the observation of these
17 practitioners, were men and women, aged between
65 and 98 years, suffering from COPD (Figure 1). The
patient’s selection was performed by using a specific
query, which groups in anonymous database clinical
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and instrumental outcomes provided by the study pro-
tocol. The considered data were related to anthropomet-
ric information, smoking status, International
Classification of Diseases (ICD)-9 diagnosis of COPD,
heart failure and chronic diseases, frequent in the gen-
eral population (diabetes mellitus, ischemic heart dis-
ease, hypertension, and osteoporosis). The data include
also the results of specific blood and instrumental tests
(NT pro-BNP, spirometry, echocardiography, ECG), in
line with a diagnostic and therapeutic path, shared with
the provincial hospitals.4-6

The extracted results regarding patients with
COPD and heart failure have been linked up with the
extracted data of sentinel therapies, with unique or se-
lective indication for chronic obstructive pulmonary
disease and heart failure. The drug treatment extracted
from the medical record had to include at least three
or more prescriptions in a year. The database built with
this method has identified patients with COPD or heart
failure (HF) not previously recognized with ICD-9 di-
agnosis. The sentinel drugs chosen for COPD were
LABA, LABA + ICS, ICS co-administered with anti-
cholinergics, for heart failure: b-blockers and cardiac
glycosides. Other types of drugs for COPD and HF
were excluded, because they were not sufficiently se-
lective for the study and too confusing for a proper
statistical evaluation.7

Results

The prevalence of COPD in 6511 patients over 65
years is 5.6% by extraction of ICD-9 and 6.5% by ex-
traction of sentinel therapies (Figure 1). There is a dis-
crepancy between the prevalence of COPD/HF
comorbidity measured with ICD-9, which stands at

11.0%, and comorbidity measured by sentinel thera-
pies, which stands at 24.8%, according to the interna-
tional literature.3,8 In our retrospective pragmatic study
the patients were enrolled essentially by using the clin-
ical and pharmacological criteria, because spirometry
is not used adequately by generalist for the diagnosis
of COPD.

Only 9.2% of COPD patients with ICD-9 diagno-
sis underwent spirometry with the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) gradation.
The early detection of HF, if suspected, was performed
by NT pro-BNP and, if the value was >300 pg/mL, by
echocardiography according to HF guideline.

The database collected also allowed us to detect
other comorbidities, particularly osteoporosis in an un-
expected percentage (Figure 2).

The analysis of the therapy used by the GPs high-
lights that corticosteroids are the most widely used
drugs, followed by anticholinergics and LABA-asso-
ciated.

Discussion

The results are significant in the treatment of
COPD patients with heart failure, as they lead to other
indications regarding the diagnostic and therapeutic
path, including the follow-up of early COPD and co-
morbidities.

The COPD-HF 24.8% result, in line with interna-
tional literature data, was achieved by the evaluation
of sentinel therapies, while the diagnostic data
recorded according to ICD-9 are insufficient.

Research data show that COPD patients, detected
by ICD-9 or sentinel therapies, are not so different.
This means that this care model can improve the
chronic pulmonary disease management by GPs.

It is important to underline that GPs do not usually
use breath functional tests and miss to record anthro-
pometric and smoking data.

This research highlights the insufficient use of
electronic medical record for chronic diseases. This
use can reduce the efficacy of the patient care.

Conclusions

The data collection and clinical evaluation with
this methodology have made it possible to extract
more information about the prevalence of important
comorbidities, both in the general population and in
patients with COPD. The comorbidity COPD-HF de-
tected by the evaluation of a sentinel therapy in the
province of Trento, is coherent with international data,
but the diagnosis ICD-9 is inadequate. The use of
spirometry for COPD and instrumental tests for HF is
also insufficient.
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Figure 1. The prevalence of chronic obstructive pul-
monary disease (COPD) in Trentino region, Italy (total
no. of patients=6511).
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Another significant finding in this study is the dis-
crepancy in the chronic prescription of drugs used for
the treatment of chronic bronchitis and heart failure,
compared to the GOLD guideline. There is an unusual
rate of osteoporosis comorbidity that is 84.47% of pa-
tients with chronic bronchitis.

The methodology proposed to detect the chronic
bronchitis and heart failure comorbidity has been cre-
ated to look over this comorbidity, looking for an ap-
plication to other chronic diseases with systemic
evolution, common in the elder population. Research
in General Practice based on electronic medical
records is a method of high significance. It allows you
to see the real data, self-audit/audit that can provide a
lot of information if properly coded.7,9,10
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Figure 2. Colored bars show the absolute value and percentages of co-morbidity (total no. of patients=6519). COPD,
chronic obstructive pulmonary disease.
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