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Scientific  letter

The Relevance of Comorbidities in the
Persistence of Exacerbations in Patients With
Chronic Obstructive Pulmonary Disease

Relevancia de la comorbilidad en la persistencia de
agudizaciones en pacientes con enfermedad pulmonar
obstructiva crónica

Dear Editor,

Up to 90% of patients with chronic obstructive pulmonary dis-
ease (COPD) have some associated comorbidity,1,2 which impacts
disease management and potentially contributes to a greater inci-
dence of exacerbations.3,4 Predicting future exacerbations has been
the objective of many studies, with one of the most reliable pre-
dictors being a history of previous exacerbations5; but numerous
patients follow inconsistent trajectories in this respect.6 A study
conducted by our group analyzed the incidence of severe COPD
exacerbations before and after optimizing pharmacological treat-
ment, describing four possible trajectories with different vital
prognoses (“non-exacerbator”, “converter to non-exacerbator”,
“converter to exacerbator” and “persistent exacerbator”).7 The
subjects included in the latter two trajectories (i.e., those who  con-
tinued to suffer exacerbations after optimizing treatment) had a
greater comorbidity burden, which suggests that these comorbidi-
ties were relevant elements in the persistence of exacerbations. The
objective of the current study is to analyze which comorbidities
were significantly related to persistent exacerbations.

It is a retrospective observational study carried out in a special-
ized COPD clinic at a second-level hospital. Consecutive patients
treated at that clinic between 2008 and 2020 were included in the
study. The index date is that of the first clinic visit. The following
variables were recorded: age, sex, BODEx index (body mass index,
airflow obstruction, dyspnea and exacerbations), active smoking
at index date, patients with an O2 saturation <90%, and the pres-
ence of the following comorbidities: arterial hypertension, atrial
fibrillation, anxiety, ischemic heart disease, diabetes mellitus (DM),
cerebrovascular disease, peripheral vascular disease, chronic hep-
atopathy, chronic kidney disease (CKD), leukemia or lymphoma and
peptic ulcer. All variables were recorded dichotomously except for
age and BODEx index value. A logistic regression analysis was  car-
ried out in which these were introduced as independent variables,
with the dependent variable being the presence of severe COPD
exacerbations (those that required hospitalization) after the index
date. The variables included in the final model were selected using
a backward stepwise regression method in which variables were
introduced if their significance was p < 0.05 and eliminated if it was

p > 0.1. The study was approved by the ethics committee of the Hos-
pital Universitario Nuestra Señora de Candelaria. The study did not
require informed consent.
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A total of 1083 subjects were included. Mean age: 68.7 ± 9.6
ears. In all, 862 (79.6%) were male. Mean FEV1%: 51.9 ± 17.0%.
wo  hundred forty-six (28%) were current smokers. Mean BODEx
ndex value: 2.4 ± 1.8. Mean follow-up: 66.2 ± 36.8 months. A total
f 187 subjects (17.3%) required hospitalization for a severe exac-
rbation after the index date. The only variables retained in the
egression model were BODEx index (odds ratio [OR]: 2.06, 95% CI:
.57–2.69, p < 0.001), a diagnosis of DM (OR: 3.42, 95% CI: 1.36–8.62,

 = 0.009) and chronic kidney disease (OR: 5.21, 95% CI: 1.24–21.83,
 = 0.02).

The results of the study suggest that DM and CKD are especially
elevant comorbidities in COPD with respect to the risk of persistent
evere exacerbations. DM is a very frequent and relevant comor-
idity in patients with COPD.8 Studies conducted in the ECLIPSE
ohort showed that a diagnosis of DM is associated with a greater
egree of dyspnea and lower effort capacity in subjects with COPD.9

urthermore, DM could plausibly increase the risk of exacerba-
ion. Patients with DM and worse glucose control have a greater
isk of suffering infections.10 In subjects with COPD, higher glucose
evels in respiratory samples are correlated with a greater prob-
bility of isolating potentially pathogenic microorganisms during
n exacerbation,11 and elevated glycosylated hemoglobin concen-
rations during a severe COPD exacerbation are associated with

 greater risk of suffering another exacerbation in the next 12
onths, regardless of previously being diagnosed with DM.12 Our

esults are compatible with these studies suggesting that DM has
n impact on persistent exacerbations.

CKD is another disease to take into account in COPD, and it has
een associated with worse symptom control, a shorter distance

n the 6-min walk test, worse quality of life and shorter expected
urvival.13 Subjects with CKD have a greater risk of malnutrition,
yopathy, anemia, osteoporosis and cardiovascular disease.14 All

f this influences symptom burden, the risk of mortality and poten-
ially the risk of suffering more severe COPD exacerbations. Our
esults are consistent with this.

The aforementioned comorbidities were significantly asso-
iated with these events regardless of BODEx index, which is
stablished in the multidimensional assessment of COPD, and fol-
owing assessment at a clinic specializing in pulmonology at which
reatment of COPD would have plausibly been optimized. This
oints toward the need to pay attention to comorbidities with the

ntention of preventing future exacerbations. DM and CKD were
utlined in this analysis as the most relevant in the persistence
f these events. We did not find a significant association between
he persistence of exacerbations and other comorbidities like
ardiovascular disease or psychiatric disease, which other studies
id associate with these episodes,15 although this is not a universal

nding. In a study by Ouaalaya et al.15 in just over 900 patients,
n independent association between cardiovascular comorbidities
nd the persistence of exacerbations was not found, with anxiety
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J.M. Figueira-Gonç alves, R. Golpe and I. Veiga-Teijeiro 

being the main pathology involved. However, these authors did
not specifically focus on severe exacerbations.

There are limitations to our study related to the retrospective
design, such as the fact that not all pharmacological treatments
were recorded. It is possible that, within the context of a COPD
clinic, there is more thorough management of cardiovascular dis-
eases (traditionally identified as a particularly relevant pathology
in the disease) than of a cardiovascular risk factor like DM,  whose
influence on exacerbations would be less evident. Obesity, a seden-
tary lifestyle and the pharmacological treatment used in COPD both
in stable phases and during exacerbations, among others, are some
of the factors that could influence correct glucose control and thus
lead to an increase in risk of infection. Due to the setting for the
study (in a single center and a highly selective environment – a
specialized clinic in a pulmonology department –), results must
be interpreted with caution, although it opens a debate on the
need to identify which comorbidities are related to a trajectory of
persistent exacerbations. On the other hand, the study has some
strengths, such as its sample size and the definition of exacerba-
tions established in other studies, as well as the fact that it has little
susceptibility to reporting bias since reliable information about
hospitalizations was obtained from the electronic medical record.

To summarize, some comorbidities seem to be significantly and
independently related to the persistence of COPD exacerbations,
and it is thus important to study and control them when establish-
ing a personalized therapeutic plan for the disease.
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