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Abstract

Chronic Obstructive Pulmonary Disease (COPD) predominantly affects older adults, and claimed
3 million lives in 2016, making it the third leading cause of death worldwide. Over 35 million
Americans aged 40 or older have lung function consistent with diagnosable COPD. COPD and
Cardiovascular Disease (CVD) have a bidirectional relationship, in that one is a risk factor for
developing the other. National and international consortiums recommend early screening of adults
at risk of COPD, such as those with CVD. Recommended screening strategies include screening
tools to assess symptoms, medical history, and handheld spirometry. Handheld spirometry has
high diagnostic accuracy and if impaired lung function is indicated, these patients are referred for
Pulmonary Function Testing (PFT), the diagnostic gold standard for COPD.

There is no clinical consensus, however, for pulmonary screening in people with CVD.

Current knowledge relating to the prevalence and incidence of CVD in people with COPD and the
mechanisms that underlie their coexistence is key in combating the global burden of COPD.
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Introduction

In the United States, the estimated prevalence of diagnosed Chronic Obstructive Pulmonary
Disease (COPD) ranges from 7%-9% of the population [1]. It is estimated that an additional 6% of
the population has COPD and does not know it [2]. There is a high comorbidity burden in those
with COPD, where patients can average 3 to 7 comorbid diseases. Over half of all comorbidities
observed in those with COPD are Cardiovascular Diseases (CVD). According to World Health
Organization (WHO)CVD and COPD are among the top four causes of mortality accounting for
approximately 21.5 million deaths/year world [3]. This narrative review presents the risk factors and
rationale for lung screening among high risk patients.

Risk Factors for Developing COPD

CVD and COPD share a number of commonalities that include the age of the affected
population, cigarette smoking as a risk factor, presence of systemic inflammation, periodic episodes
of disease exacerbation that require hospitalization, and dyspnea as a prominent symptom [4]. A
meta-analysis of observational studies supports a two-fold increase in the odds of having CVD in
people with COPD compared to COPD-free patients (odds ratio [OR]=2.46; 96% CI; 2.02-3.00) [5].
Researchers performed spirometry evaluation of patients (n=133) who had percutaneous coronary
intervention for ischemic heart disease [6]. Among those, 24.8% met the spirometric criteria for
COPD, of which 81.8% were undiagnosed [6]. Patients with COPD had greater mortality rate [HR
8.85; CI 95% (1.76-44.47) p=0.008]. Mortality was high, even among those without a previous
diagnosis of COPD [HR 1.78; CI1 95% (1.12-2.83) p=0.01] after adjustment for possible confounding
variables [6]. This confirms that the prevalence and under diagnoses of COPD among patients with
CVD are high with an increased mortality rate. Moreover, the coexistence of COPD and CVD is
associated with worse outcomes than either condition alone [7].

Burden of Chronic lllness

Opverall, patients with COPD have a two to three-fold increased risk of CVD compared to age-
matched controls when adjusted for tobacco smoking [6]. Combination of COPD and comorbid
CVD was associated with a 2.8 times greater likelihood of worse quality of life, and a dyspnea
burden 2 to nearly 3 times greater than those with HF only [8]. Thus, CVD and COPD have a
high symptom burden, poor outcomes, and require significant healthcare utilization. The National
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Longitudinal Mortality Study included 357,420 smokers and reported
a higher risk of deaths due to COPD (HR, 7.66; 95% CI, 6.09-9.64)
cardiovascular disease (HR, 1.24; 95% CI=1.11-1.39), cerebrovascular
or stroke (HR, 1.39; 95% CI=1.12-1.74), and lung cancer (HR, 6.24;
95% CI=5.17-7.54) [9]. Furthermore, those with COPD also had
higher cardiovascular morbidity and mortality rates than the general
population (standardized rate ratios of 1.9 and 2.0, respectively)
among those with CVD, heart failure unsurprisingly represented
the most frequent cause of hospitalization (58.8 per 1,000 Per Year)
[10]. About 40% of patients with mild to moderate COPD died due to
CVD, which is 8-10 times more than deaths due to respiratory failure
[11].

The economic burden associated with CVD and COPD is
substantial and with the estimated costs exceeding $50 billion
dollars annually, without considering the direct and indirect costs
of comorbidity, economic disruptions (days lost to work) and
premature death [12]. Therefore, considerable effort is placed in
identifying those with chronic disease early, as a method to intervene
in early disease states and save healthcare expenditures. One such
method is Pulmonary Function Testing (PFT), which is the gold
standard for the identification, diagnosis and assessment of those
with COPD - although highly effective, mass screening using this tool
remains controversial due to the resources needed to conduct these
tests (Global Initiative for Obstructive Lung Disease (GOLD) [13].

Recent efforts focus on screening more people at a rigorous
level while keeping patient and provider demands/costs low; this
inherently involves methods other than PFTs. The GOLD guidelines
recommend using symptom assessment, history and exacerbation
history instead of spirometry screening for potential identification;
of note, GOLD only recommends PFTs when disease is apparent
or highly suspected [12]. The US Preventive Services Task Force
(USPSTF) does not endorse screening for COPD in asymptomatic
adults because they state this practice does not alter the course of
the disease or improve patient outcomes - however this is largely
unfounded in people at high risk for developing COPD such as those
with CVD [12].

Previous Research on Screening for COPD

The diagnosis of COPD is based on objective airflow limitation,
defined as a Forced Expiratory Volume in one second (FEV1)/
forced vital capacity ratio of less than 0.70 with less than 12 percent
reversibility, in association with risk factors (e.g., smoking history)
and/or symptoms (e.g., chronic sputum production, wheezing,
dyspnea). Although smoking increases the risk of CVD and COPD,
patients are still not routinely screened for COPD until there is a 20-
pack year history [13]. Moreover, history and clinical examination
alone are not accurate predictors of airflow limitation, and most
persons with airflow obstruction do not recognize or report symptoms
[14]. Current research has attempted to close the gap of screening of
those with unrecognized disease by implementing a less intensive,
more readily available measure of lung function using smart phone-
based spirometry [15]. Despite these efforts, screenings among
asymptomatic, high risk individuals are not recommended - even
though earlier identification of patients with clinically significant
history could improve access to care and prevent disease progression.
According to NHANES 2007-2012 data, more than 70% of Americans
aged 20 to 79 years with spirometry-confirmed obstruction were not
previously diagnosed with COPD, which speaks to the prevalence of
undiagnosed disease [16].

Given the extent of undiagnosed clinically significant COPD,
researchers have explored case-finding as a potential approach
in a range of different target groups. However, the best approach
for identifying undiagnosed cases is not known. Case - findings
in primary care setting is recommended in a systematic review,
particularly among high risk individuals [17]. This was supported in
a qualitative study that the case - finding method of COPD screening
was acceptable, but participants feared stigma attached to smoking
[18]. The American Thoracic Society guideline indicates that the
findings on physical examination had high sensitivity (90%) but poor
specificity for airflow obstruction [19].

Diagnosis and Classification of COPD

A diagnosis of COPD is often suspected in patients with risk
factors: history of smoking, dyspnea with exertion or at rest, cough
with or without sputum production, and/or a history of wheezing.
Although COPD may be suspected based on findings from a
history and physical examination, the diagnosis must be confirmed
by spirometry to detect airflow obstruction and its severity [9].
In symptomatic patients, spirometry is helpful for determining
whether symptoms are due to respiratory disease or other conditions
[19]. Therefore, screening adults in primary care using validated
prescreening questionnaire (COPD Diagnostic Questionnaire (CDQ)
or COPD Assessment Test, clinical examination, and screening/
mobile spirometry (without bronchodilation) could identify those
with probable COPD and warrant diagnostic follow-up pulmonary
function testing [20].

Measures of pulmonary function/spirometry are compared
against age, sex and racial norms to gauge the severity of COPD
[13]. Upon identification of airflow obstruction FEV1/FVC <70
(70%), patients are staged by degree of airflow limitation. The status
quo is to gauge airflow pulmonary limitations are predominately
based upon Forced Expiratory Volume in 1 second (FEV1), the
predominate marker of airflow limitation. Patients can be placed into
four stages (I, II, III, or IV) based upon FEV1 (Gold Stage 1=FEV
1>80%-50% predicted; Gold Stage 2=FEV 1 50% or <80% predicted;
Gold Stage 3= FEV 150%-30% predicted; Gold Stage 4=FEV 1<30%
predicted) [13]. Since 2011, the GOLD Strategy developed clinical
staging (named as A, B, C, or D) in addition to pulmonary function
staging-this is based upon symptoms assessment (using dyspnea
scale or COPD Assessment Test [CAT] score), as well as exacerbation
history [13]. These two staging systems are recommended to be used
in conjunction in regimen prescription. Likewise, current treatment
recommendations proposed by the GOLD Strategy (2019) suggest a
treatment regimen for the various COPD phenotypes, addressing the
complexity of COPD. Early screening will enable identifying missed
COPD patients in early Gold Stage 1 or A [13].

Importance of Screening for COPD

Screening is only justified if there is evidence of under diagnosis
and evidence of clinical and economic benefits from early diagnosis.
There continues to be under-diagnosis of COPD for a variety of
reasons. Often smokers with early disease and only mild airflow
limitation have few symptoms or poor perception of their symptoms
such as cough, dyspnea, and sputum as a normal consequence of
smoking. According to GOLD (2019), a diagnosis of COPD should
be considered in any patient who has dyspnea, chronic cough or
sputum production, and a history of exposure to risk factors [13].
Studies have shown clearly that patients with undiagnosed GOLD
stage 1 COPD will have signs of impaired quality of life and reduction
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in activities of daily living [21,22]. In an international study among
30,874 participants with a mean age of 56 years, 81.4% of COPD
cases were undiagnosed (as defined by spirometry), with the highest
rate of undiagnosed cases in Nigeria (98.3%) and the lowest rate in
Lexington, Kentucky (50.0%) [23]. Multivariate analysis indicated a
greater probability of under diagnosis of COPD associated with male
sex, younger age, never and current smoker, lower education, and no
previous spirometry [23].

Underuse or unavailability of spirometry in primary care settings
is one of the most important factors causing under diagnoses of
COPD [24]. In addition, the maintenance of such devices, and the
handling and interpretation of results by non-expert personnel
are critical limitations [14]. Although, PFT has been shown to
be a predictor of cardiorespiratory morbidity and mortality, it
is generally not part of routine health screening strategies in the
general population and among high risk individuals with CVD.
Several portable devices have been validated that allow for the rapid
collection of spirometric parameters, making them especially useful
in the screening of respiratory diseases in non-specialized, primary
care areas [25,26]. The ability to perform spirometry - an essential test
for COPD diagnosis - in primary care centers would improve early
screening for COPD; furthermore, classification of patients as low
or high risk may offer valuable planning options for early treatment.
In a large retrospective study among adults who were followed in a
primary care clinic, researchers identified missed opportunities for
diagnosis in 32,900 (85%) of the patients in the 5 years immediately
preceding the diagnosis of COPD and (58%) of 22, 286 in the 6-10
years before diagnosis [27]. This missed diagnosis could be improved
by case-finding in patients with concordant long-term comorbidities
such as high-risk CVD patients.

Conclusion

Experts suggest that we should identify early disease, but current
guidelines favor targeted case-finding rather than population
screening. The addition of a systematic case-finding approach may be
more effective in identifying undiagnosed clinically significant COPD
cases in high risk CVD patients. Screening for COPD symptoms that
patients may not themselves perceive is very important in primary
care, with subsequent spirometry defining the diagnosis. Therefore,
early screening and testing could be extended to primary care
settings in which there are health professionals with basic training
in performing respiratory function tests, and easily accessible to the
general public. Since, effective management strategies are available
for COPD, spirometry can help in the diagnosis of COPD at a stage
when treatment will lead to better outcomes and improved quality of
life. Performing spirometry, even on a truly asymptomatic patient,
may allow earlier diagnosis and modification of risk factors such as
smoking (mostly) and better management of comorbid conditions.

What this Paper Adds to the Clinical Practice
of Nursing

o Early screening for COPD may provide a venue to health
education and risk modification.

o At risk patients may be identified at an early stage to halt the
progression with early disease management.
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