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Abstract: Background. Chronic Obstructive Pulmonary Disease (COPD) is a heterogeneous systemic
syndrome that often coexists with multiple comorbidities. In high-complex COPD patients the role of the
Cumulative Illness Rating Scale (CIRS) as a risk predictor of COPD exacerbation is not known. Objective. To
determine the effectiveness of the CIRS score in detecting the association of comorbidities and disease severity
with the risk of acute exacerbations in COPD patients. Methods. 105 adults with COPD were included in this
prospective study. All participants at baseline had at least 2 moderate exacerbations or 1 leading to
hospitalization. The primary outcome was a composite of moderate or severe COPD exacerbation during 12-
months follow-up. Results. CIRS indices (CIRS total score, Severity Index and Comorbidity Index) showed a
positive correlation with mMRC, CAT and a negative correlation with FEV1, FVC, FEVi/FVC. The three CIRS
indices were able to predict the 12-month rate of moderate or severe exacerbation (CIRS-Total Score: Hazard
Ratio (HR) = 1.12 (95% CI: 1.08-1.21); CIRS-Severity Index: HR = 1.21 (95% CI: 1.12-1-31); CIRS-Comorbidity
Index =1.58 (95% CI: 1.33-1.89)). Conclusions. Among patients with COPD, comorbidity number and severity,
assessed by the CIRS score, influence the risk in moderate to severe exacerbations. The CIRS score also
correlates with the severity of respiratory symptoms and lung function.

Keywords: Comorbidity; Multimorbidity; Chronic Obstructive Pulmonary Disease; COPD;
Cumulative Illness Rating Scale; acute exacerbation of COPD (AECOPD);

1. Introduction

Chronic obstructive pulmonary disease (COPD) is the third leading cause of death worldwide,
accounting for approximately 6% of total deaths worldwide according to the 2019 WHO report [1].
Clinical management of patients with high levels of complexity and multiple chronic conditions
associated with COPD appears particularly challenging. A meta-analysis by Putcha et al. showed that
approximately 86% to 98% of COPD-patients have at least one comorbidity (average number of
comorbidities per individual = 1.2 - 4) [2]. The overlap between high levels of comorbidity and COPD
is associated with a poor clinical and prognostic outcome: poorer quality of life, increased risk of
exacerbations, hospitalization and mortality [3-7]. Although the underlying pathophysiological
mechanisms linking COPD and comorbidities are not fully clarified, evidence suggests that a putative
trait d'union might be represented by the chronic low-grade systemic inflammatory status frequently
observed in these patients [8]. In this context, an important paradigm shift for patients may be a
patient-centered approach with holistic and integrated management, rather than an approach
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focused on forced expiratory volume in one second (FEV1)/dyspnea [9,10]. Adherence to guidelines
designed for the management of a single disease may be inappropriate for patients with
multimorbidity, and there is a growing need for targeted tools for the management of highly complex
COPD patients [11]. In recent years, several multidimensional scales such as the “Charlson
Comorbidity Index” (CCI), the “Comorbidity Test” (COTE) and the “Comorbidities in chronic
obstructive lung disease” (COMCOLD) have emerged to be predictors of mortality, hospitalization,
exacerbation, degree of dyspnea, providing physicians with new tools beyond lung function indices
(for example, FEV1) [12,13]. Their prognostic validation in COPD patients is well established [13],
however, they are poorly suited to explore the severity of the comorbidity burden. The Cumulative
Illness Rating Scale (CIRS) is a well validated multidimensional test commonly used as part of the
Comprehensive Geriatric Assessment. The CIRS examines 14 organ systems based on a rating from
0 to 4. The main objective of this longitudinal prospective study was to determine the effectiveness
of the CIRS score in predicting the risk of acute exacerbations in COPD patients; we hypothesized
that a high severity index (CIRS-SI) and a high comorbidity index (CIRS-CI) would be associated with
higher clinical severity of COPD, worse spirometric lung function and/or higher incidence of acute
exacerbations of COPD (AECOPD).

2. Materials and Methods

We recruited 105 participants with COPD who were referred to the “Internal Medicine and
Stroke Care” Unit and Cardiovascular Risk” outpatient Unit of the Department of Promoting Health,
Maternal-Infant. Excellence and Internal and Medicine (Promise) of the Policlinico Paolo Giaccone of
the University of Palermo from 01/09/2021 to 01/09/2022. This ad interim analysis belongs to the
ongoing MACH (Multidimensional Approach for COPD and High complexity) Trial, registered on
ClinicalTrial.gov Platform (NCT04986332) and was approved by Institutional review board
(Comitato Etico Palermo 1; Approval Ref N. 04/2021). When completed, in 2026, the MACH study will
have enrolled 300 subjects. The total follow-up period will be 36 months.

To be eligible to participate in this study, an individual had to meet all the following criteria:

e Provide a signed and dated informed consent form;

e Be available for the duration of the study;

¢ Male or female aged >18 years;

e Ascertained COPD diagnosis according to the “Global Initiative for Chronic Obstructive Lung
Disease” [14] or subjects who had never performed a spirometry with risk factors such as history
or active tobacco smoke, occupational dust, vapor, fumes, gases and other chemicals and clinical
indicators such as chronic dyspnea and/or cough, recurrent wheezing, shortness of breath on
exertion;

e History of 22 moderate exacerbations or 21 leading to hospitalization;

Exclusion criteria were the following;:

e Solid or haematological neoplasia under active (at the time of enrolment) or recent (completed
less than 6 months earlier) chemo-radiotherapy treatment at the time of enrolment;

e Pregnancy;

¢ Ongoing SARS-CoV-2 infection;

Each subject included in this analysis underwent a comprehensive medical history with
particular attention to the assessment of COPD and co-morbidities, pharmacological history,
complete physical examination, and assessment of body mass index (BMI), calculated as the
individual's body weight divided by the square of height.

Each participant underwent a 12-month follow-up, as follows: a reassessment was performed
after 3, 6 and 12 months of discharge referring the patients at the “COPD and Cardiovascular Risk”
outpatient Unit; each follow-up visit included a comprehensive clinical and therapeutic reassessment
of the patients. During the control visits, information was collected on both moderate and severe
acute exacerbations of COPD leading to hospitalisation.

doi:10.20944/preprints202311.0401.v1
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2.1. COPD evaluation and outcomes

The diagnosis of COPD was made according to the current GOLD report “Global Strategy for
Prevention, Diagnosis and Management of COPD” [14]. For participants with previously diagnosed
COPD, only spirometry tests performed within six months from enrolment were collected.
Participants who met all inclusion criteria and had never performed a pulmonary function test,
spirometry was performed in the outpatient clinic as soon as participants were considered clinically
stable and free from a respiratory tract infection. Spirometric measurements was performed using
the POXY FX desktop spirometer (COSMED Srl, Rome, Italy). The procedures for Forced Vital
Capacity (FVC) manoeuvres were performed according to the statement “Standardization of
Spirometry 2019 Update of American Thoracic Society/European Respiratory Society” [15] and for
the comparison of measured values to the healthy population were used the Global Lung Initiative
(GLI) reference equation for spirometry [16]. Assessment of symptoms through the Modified British
Medical Research Council (mMMRC) and COPD Assessment Test (CAT™) were performed under
stable COPD conditions. The primary outcome of the study was a composite of moderate or severe
COPD exacerbation during the 12-months follow-up.

2.2. Administration of questionnaires

One specifically trained research assistant administered the Cumulative Illness Rating Scale
(CIRS). CIRS score was originally developed by Linn et al and offers a comprehensive disease
assessment for 14 organ systems, based on a rating scale ranging from 0 to 4 [17]. The scale was later
revised by Miller et al. which standardize the scoring system through concrete examples listed in the
CIRS-G manual [18]. Three indices were derived from CIRS: the total score (CIRS-TS) or the total
scores of the 14 system scores; the severity index (CIRS-SI) or mean of the scores of the first 13
categories (excluding the category of psychiatric / behavioral pathologies); the comorbidity index
(CIRS-CI) or the number of categories in which a score greater than or equal to 3 is obtained
(excluding the category of psychiatric / behavioral pathologies) [18]. CIRS score is a valid indicator
of health status among residents of frail older institutions [18,19];

2.3. Statistical analysis

Statistical analysis of quantitative and qualitative data, including descriptive statistics, was
performed for all data collected. Continuous variables were expressed as mean + standard deviation
(SD) and categorical variables are expressed as frequency counts and percentages. The CIRS indices
were analysed as mean + SD and as tertiles of the distribution. The correlation analysis was performed
using Spearman’s nonparametric test. The Cox proportional hazards regression was used to assess
the ability of the three tertiles of CIRS indices to predict the primary outcome. Cox regression models
were adjusted for confounder variables, age, sex, CAT score (<10 points as reference variable) and
GOLD class (Class 1 as reference variable). A two-tailed p-value <0.05 was considered significant and
a 95% confidence interval (CI) was reported. CIRS-TS and CIRS-SI showed collinearity, so only the
latter was imputed to the regression models. Statistical analysis was performed using STATA
Statistical Software, version 17 (Stata-Corp, College Station, TX-USA). For data visualization of the
multivariate logistic regression models, and the Cox regression models we used GraphPad Prism
9.5.0 software (Graph Pad Software, San Diego, CA, USA).

3. Results

All105 participants completed the study. Eight participants died during the 12 months of follow-
up, three from cardiovascular complications and the remaining five from a lower respiratory tract
infection complicated by respiratory failure.

3.1. Demographic, anthropometric variables and pattern of comorbidities of enrolled participant.

The baseline characteristics of the 105 study participants are presented in Table 1.
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Table 1. Demographic and anamnestic variables of COPD patients at admission.

Variable Count (%) Mean * SD
Male, n (%) 69 (67.95)
Age (yrs), mean +SD 7213 £9.07
BMI (Kg/m2), mean +SD 28.59 + 6.07
Former smoker (yes), n (%) 54 (50.94)
Active smoker (yes), n (%) 39 (36.79)
Environmental risk factors (yes), n (%) 33 (31.73)
Hypertension (yes), n (%) 84 (80)
72 (73.08)
. o/ HFpEEF (yes), n (%) 52 (48.57)
Heart failure (yes), n (%) HFrErEF z,yES), n (%) 6(7.62)
HFrEF (yes), n (%) 14 (16.89)
Ejection Fraction (%), mean +SD 52.34 +8.22
Atrial Fibrillation (yes), n (%) 32 (30.48)
Chronic kidney disease (yes), n (%) 54 (51.43)
Peripheral artery disease (yes), n (%) 15 (14.29)
Chronic gastritis/History of gastric/duodenal 13 (12.38)
ulcer (yes), n (%)
Previous DTV/PE (yes), n (%) 8 (7.62)
TIA/Ischemic Stroke (yes), n (%) 14 (13.33)
Chronic coronary syndrome (yes), n (%) 35 (33.33)
Cirrhosis (yes), n (%) 3 (2.86)
Dyslipidaemia (yes), n (%) 75 (71.43)
Asthma (yes), n (%) 5 (4.76)
Type 2 diabetes mellitus (yes), n (%) 46 (43.81)
Hypothyroidism (yes), n (%) 17 (16.19)
Hyperthyroidism (yes), n (%) 9 (8.57)
Obstructive sleep apnoea syndrome (yes), n (%) 9 (8.57)
Chronic respiratory failure (yes), n (%) 37 (34.91)
Prostatic hypertrophy (yes), n (%) 16 (23.19)
Total number of active substances, mean + SD 9.25+3.57
Insulin (yes), n (%) 25 (23.81)
Metformin (yes), n (%) 9 (8.57)
Gliflozin (yes), n (%) 13 (12.38)
GLP1 agonist/DPP-4 inhibitors (yes), n (%) 7 (6.67)
Antiplatelet (yes), n (%) 39 (37.5)
Antithrombotic therapy (yes), n (%) 32 (30.48)
PPI (yes), n (%) 81 (77.14)
Statin (yes), n (%) 59 (56.19)
Erythropoietin (yes), n (%) 6 (5.71)
Levothyroxine (yes), n (%) 13 (12.38)
Diuretic therapy (yes), n (%) 70 (66.67)
-blocker therapy (yes), n (%) 56 (53.33)
ACEi/ARB (yes), n (%) 61 (58.1)
Calcium channel blockers (yes), n (%) 34 (32.38)

Table 1: Data are presented as mean value + SD; BMI: Body Mass Index; HFpEF: Heart failure with preserved
ejection fraction; HFmrEF: Heart failure with mildly reduced ejection fraction; HFrEF: Heart failure with reduced
ejection fraction; DTV: deep vein thrombosis; PE: Pulmonary embolism; TIA: Transient Ischemic Attack; PPL
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Proton pump inhibitor; GLP1: Glucagon peptide-like 1; DPP-4: Dipeptidyl Peptidase-4; ACEi: Angiotensin-
converting enzyme inhibitors; ARB: Angiotensin II receptor blocker;.
3.2. Spirometric assessment of COPD participants.

The spirometric system used to assess disease severity is shown in Table 2. According to the
inclusion criteria of ">2 moderate exacerbations or >1 leading to hospitalisation”, all COPD
participants belonged to the "E" group, as recently proposed by the 2023 GOLD report [14].

Table 2. COPD-related variables of the enrolled participant.

Variable Count (%) Mean * SD
0 5 (4.76)
1 19 (18.1)
mMRC, n (%) 2 28 (26.67)
3 35 (33.33)
4 18 (17.14)
CAT, mean = SD 16.45 +7.64
FVC (Lt), mean + SD 231+0.7
FVC (% predicted), mean + SD 73.64 +17.27
FEV:1 (Lt/sec), mean + SD 1.44 + 0.55
FEV1 (% predicted), mean + SD 58.55 +18.31
FEV1/FVC, mean + SD 0.61 +0.08
GOLD 1E 12 (11.43)
o GOLD 2E 54 (51.43)
COPD-GOLD class, n (%) GOLD 3E 35 (33.33)
GOLD 4E 4 (3.81)
LAMA 21 (20)
Inhaled bronchodilators, n (%) Lkgﬁfgﬁﬁ A :1)2 ggig;

LABA+LAMA-+ICS 34 (32.38)
Table 2: Data are presented as mean value + SD; mMRC: modified Medical Research Council; CAT: COPD
Assessment Test; FVC: Forced Vital Capacity; FEV1: Forced Expiratory Volume in the 1st second; COPD: Chronic
Obstructive Pulmonary Disease; GOLD: Global Initiative for Chronic Obstructive Lung Disease; LAMA: long-

acting muscarinic antagonist; LABA: long-acting [-agonist; ICS: inhaled corticosteroid;.

3.3. Multidimensional assessment

The multidimensional assessment is shown in Table 3.

Table 3. Multidimensional test score.

Mean + SD Tertile Low Tertile Intermediate Tertile High

B n, mean + SD n, mean + SD n, mean + SD
CIRS-TS 17.72 £ 6.58 39,10.89 +3.15 3 112;18 * 31,25.45+3.23
CIRS-SI 1.34+0.48 39,0.82+0.24 35,141+0.14 31,1.91+0.19
CIRS-CI 3.13+£1.76 40, 1.37 = 0.66 38,3260 27,5.55+0.80

Table 3: CIRS-TS: Cumulative Illness Rating Scale-Total Score; CIRS-SI: Cumulative Illness Rating Scale-Severity
Index; CIRS-CI: Cumulative Illness Rating Scale-Comorbidity Index;.
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3.4. Results of the Spearman correlation analysis.

Table 4 shows the results of the Spearman correlation analysis. Our results clearly show that the
CIRS indices correlate with the breathlessness severity assessed by the mMRC scale, with spirometric
variables, specifically with the severity of airflow limitation based on the value of FEV1

Table 4. Spearman's correlation analysis.

FVC FEV: FEV:

MRC CAT FVC (Lt CIRS-TS CIRS-IS CIRS-IC
m N )
CIRS-TS p 0,497* 0,315* -0,263** -0,318* -0,256**-0,299** - 0,993* 0,892*
CIRS-SI P 0,504* 0,317* -0,268** -0,327* -0,260**-0,298** 0,991* - 0,897*

CIRS-CI p 0,498* 0,329* -0,269** -0,331* -0,273**-0,313** 0,876* 0,897* -
Table 5: CIRS-TS: Cumulative Illness Rating Scale-Total Score; CIRS-SI: Cumulative Illness Rating Scale-Severity
Index; CIRS-CI: Cumulative Illness Rating Scale-Comorbidity Index; mMRC: modified Medical Research
Council; FEV1: Forced Expiratory Volume in the 1st second; * p<0,001; ** <0,01;.

3.5. Cox regression analysis

The most significant results of the Cox regression analysis are displayed in figure 1 and figure
2. Primary composite outcome occurred in 52 participants (49.52%). The first multivariate Cox
regression models were computed, accounting for age, gender, CAT>10 points and GOLD Class as
major confounding variables, were computed entering CIRS indices as continuous variables. We
found that a one-point increase of CIRS-TS, CIRS-SI and CIRS-CI was associated with 12%, 16% and
58% higher risk of acute exacerbation, respectively (see table 6). We also performed a multivariate
Cox regression entering the CIRS indices individually as tertiles. The results confirm that in our
cohort, a higher illness severity is associated with a higher risk of exacerbation during the 12-month
follow-up (see table 6A).

100— — CIRSSligy HR4.51,95% C12.458.30°
——  CIRS-Sljyer: HR 0.51, 95% Cl 0.27-0.97**

== CIRS-SI,,: HR 0.29, 95% CI 0.12-0.72*

50

Probability of Primary Outcome

o | I | T I 1 1 T 1 T I L] 1 1

0 4 8 12 16 20 24 28 32 36 40 44 48 52
Follow-up Time (weeks)

Figure 1. (probability of moderate to severe exacerbations according to the tertile of CIRS Severity
Index * = p<0.01; ** = p<0.05).
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——  CIRS-Cl o, HR 0.23, 95% CI 0.10-0.62**
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0 4 8 12 16 20 24 28 32 36 40 44 48 52
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Figure 2. (probability of moderate to severe exacerbations according to the highest vs the lowest tertile
of CIRS Comorbidity Index * = p<0.05; ** = p<0.01).

Table 6. Results of Cox regression analysis according CIRS indices as continuous variables and as

tertiles.

Hazard SE p-value 95% Confidence

Ratio Interval
CIRS-TS 1.15 0.016 <0.001 1.08 1.21
CIRS-SI 1.21 0.049 <0.001 1.12 1.31
CIRS-CI 1.58 0.141 <0.001 1.33 1.89
High 4.51 1.4 393 <0.001 2.45 8.30
CIRS-SI Tertile Intermediate 0.51 0.16 -0.28 0.04 0.27 0.97
Low 0.29 0.13 -2.89 0.007 0.12 0.72
High 2.68 0.84 341 0.002 1.45 4.96
CIRS-CI Tertile Intermediate 1.05 0.31 1.23 0.861 0.58 1.89
Low 0.21 0.01 -3.80 0.001 0.1 0.52

Table 6: CIRS-TS: Cumulative Illness Rating Scale-Total Score; CIRS-SI: Cumulative Illness Rating Scale-Severity
Index; CIRS-CI: Cumulative Illness Rating Scale-Comorbidity Index; SE: Standard Error;.

Finally, when the multivariate Cox regression model were computed entering both High and
Low tertile of CIRS indices, the risk was higher with a greater amount of disease severity and
comorbidities (see table 7).

Table 7. Multivariate Cox regression model: Low vs High tertile of Severity Index and Comorbidity

Index.
Hazard 95% Confidence
. SE p-value
Ratio Interval

, High 3.90 132 <0.001 2.00 7.60

CIRS-SI Tertile Low 048 024  0.150 0.18 1.29

, High 1.91 0.61 0.04 1.02 3.60

CIRS-CI Tertile Low 0.23 011 0003 0.10 0.62

Table 7. CIRS-SI: Cumulative Illness Rating Scale-Severity Index; CIRS-CI: Cumulative Illness Rating Scale-
Comorbidity Index; SE: Standard Error;.
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4. Discussion

The main results of our analysis would support the hypothesis that CIRS scoring, thus using a
validated tool of a multi-dimensional assessment, is suitable for predicting COPD outcomes in a
population of COPD subjects with a high level of clinical complexity and high frequency of
exacerbations. The CIRS score appears to be a reliable test to assess the overall status of COPD
subjects, correlates significantly with the respiratory symptoms assessed through the mMRC
(p<0.001) and with the severity of airflow limitation (p=0.002). The multivariate Cox regression
analysis showed that the risk of the primary endpoint (moderate or severe AECOPD) increased in a
directly proportional manner with the value of the two CIRS-derived scores (SI and CI).

Our findings are supported by the current literature: the presence of comorbidities has a major
impact on COPD outcomes and having a significant burden of comorbidities is associated with an
increased risk of exacerbation [2,20]. However, to the best of our knowledge, this is the first attempt
to address the burden of comorbidity with a multidimensional tool not specifically tailored to COPD
patients, but able to assess not only the number of diseases but also their severity, with promising
results.

The correlation analysis confirms that the CIRS indices provide the clinician with a
comprehensive and reliable view of the complexity of COPD patients: they correlate with the degree
of airflow limitation, with the degree of independence as assessed by the Barthel Index, with
polytherapy, with the severity of breathlessness reported by patients according to the mMRC and
CAT, supporting the hypothesis that not only the burden of non-respiratory comorbidities may
influence the severity of respiratory symptoms, but also that the risk of exacerbations may be related
and effectively estimated through the analysis of non-respiratory variables. [21-23].

Current management strategies for patients with comorbid COPD are not clearly established
worldwide, but a personalized and integrated approach that goes beyond FEV1 and includes both
COPD severity and the burden of comorbidities is urgently needed [24]. Given this, CIRS scoring in
high clinical complexity setting, appears to be a reliable tool to obtain a comprehensive evaluation of
the global burden of comorbidity and illness severity of this category of subjects, able to effectively
represent multiple clinical aspects of COPD subjects, as demonstrated by the numerous correlations
shown in the ongoing MACH Study with other more targeted tests to assess disability (Barthel Index)
nutritional status (Mini Nutritional Assessment) and quality of life (EQ-5D-3L), data not shown in
this paper.

Based on the Cox regression results, CIRS scoring shows consistent performance in predicting
new acute exacerbations over a relatively short follow-up period of 52 weeks. Our results confirm the
association between comorbidities and increased risk of exacerbations [3,20,25]. The mechanisms
underlying this association are still subject of investigation and there is no consensus whether
comorbidities directly provoke exacerbations, mimicking exacerbation symptoms or even
overlapping them [26]. However, the ability of CIRS to predict the risk of a new severe exacerbation
in high-complexity COPD patients, particularly in the first months after hospitalization, suggests a
tailored approach in which the management of acute exacerbations in high-complexity COPD
patients could be planned with closer monitoring of clinical status, adherence to therapy and degree
of dyspnea in the first months immediately after hospital discharge. In this sense, CIRS could be a
new helpful tool for physician decision making in both short- and long-term management.

Our study has several limitations. The main limitation is the limited number of subjects enrolled.
The experience of our study is intended to be a pilot analysis of the ongoing MACH study. Given the
relatively small sample size, the conclusions are preliminary: our results deserve in-depth analysis
and validation by enrolling a larger number of subjects, but several interesting findings emerge
already after a short follow-up of 12 months in 105 patients. Second, our approach is appropriate for
a population of COPD patients with high clinical complexity and high risk of exacerbations, we
cannot extrapolate our results to all COPD patients, especially those with less complicated disease
and lower overall risk. Thirdly, a comparison with other multidimensional tests already validated in
COPD patients, such as the Body Mass Index, Airflow Obstruction, Dyspnea, and Exercise Capacity
(BODE) index, COMCOLD, CCI, COTE, is needed to demonstrate the actual better prognostic role of
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CIRS in this specific patient population. Fourthly, in our analysis, the medications taken by the
patients (not only for the respiratory disease) seem to have a relevant prognostic role (both positive
and negative, data not shown), but this is an aspect that cannot be investigated by the CIRS score.
This is a key issue because of the extremely close relationship between the severity of chronic disease
and the adequacy of treatment. Finally, the use of CIRS is subject to the judgement of the operator,
and the usual area of application is geriatrics. Therefore, the real potential of our approach in a context
other than the one proposed could not be established.

5. Conclusions

COPD is a heterogeneous systemic syndrome rather than a respiratory disease [8] and
encompasses several clinical entities that occur during the natural history of the disease. The
identification of comorbidities in COPD patients appears to be crucial because of their relevant
prognostic value and since a significant percentage of COPD deaths can be attributed to their
comorbidities rather than to COPD itself [27]. From this perspective, CIRS scoring could therefore
provide a useful screening protocol for comorbidities, while identifying COPD patients with a greater
need for clinical monitoring, thus stratifying highly complex COPD patients and optimizing the
number and frequency of periodic follow-up visits. Several authors emphasize the importance of a
multidisciplinary approach to the management of COPD, especially when multiple comorbidities
coexist: these should guide follow-up strategies as they are directly related to the clinical severity and
frequency of exacerbations [3,20,28,29].

In conclusion, our study highlights the potentially relevant role of a multidimensional approach
for highly complex comorbid COPD patients. The CIRS score could be a useful tool not only to
provide an accurate measure of the burden of comorbidity and disease severity in such a group of
patients, but also to predict the occurrence of new exacerbations; our experience could be useful for
the development of a new model of targeted follow-up with an integrated personalized care that also
takes into account comorbidities [30].
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