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Abstract: (1) Background: Asthma and Chronic Obstructive Pulmonary Disease (COPD) are major global
health issues, impacting morbidity, mortality, and healthcare costs. Despite the proven benefits of pharmacist
involvement in managing these conditions, their potential in hospitals remains underused. This study aimed
to identify patients at high risk of rehospitalisation post-exacerbation of asthma or COPD, to target
pharmaceutical interventions. (2) Methods: Data from the University Hospital for January-December 2019 on
adult admissions for asthma/COPD were analyzed, focusing on demographics, hospitalization, and clinical
outcomes. (3) Results: Among the 140 patients enrolled, a significant majority (91%) underwent adjustments in
their treatment regimens during their hospital stay, and nearly 59% faced readmission within six months. A
survival analysis highlighted a notable disparity in the rates of rehospitalisation-free survival between patients
with asthma and those with COPD, identifying COPD patients as having a higher susceptibility to
rehospitalisation. (4) Conclusion: The study found COPD patients at greater risk but didn't specify a priority
profile, suggesting the necessity for broad, customized interventions to improve outcomes and reduce
healthcare strain.
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1. Introduction

Asthma and Chronic Obstructive Pulmonary Disease (COPD) rank among the most significant
public health challenges globally, affecting millions of individuals across diverse populations. These
chronic respiratory conditions are not only leading causes of morbidity and mortality but also exert
substantial economic pressures on healthcare systems and societies worldwide. In the intricate
landscape of global health, the management of asthma and COPD represents a pivotal arena for
intervention, aiming to mitigate their profound impact [1,2].

Internationally, asthma affects around 339 million people, while COPD is recognized as the third
leading cause of death, affecting nearly 300 million individuals worldwide. The costs associated with
managing these chronic respiratory diseases are substantial. In the United States, the total cost related
to asthma exceeds $80 billion annually, encompassing direct medical expenses and productivity
losses [3]. In Europe, the direct healthcare costs for COPD have been estimated at approximately €48.4
billion per year, primarily due to exacerbations requiring hospitalization [4]. These figures not only
highlight the magnitude of the challenge posed by these diseases but also the urgency of developing
more effective management strategies to reduce their economic impact.

The burden of these diseases is particularly acute in France, where the frequency of hospital
admissions due to severe asthma and COPD exacerbations highlights an urgent healthcare challenge.
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The annual hospital admissions for acute asthma episodes oscillate between 8,000 and 16,000, with
an average hospitalization cost of approximately €3,811, underscoring the financial strain on the
healthcare infrastructure [5,6]. COPD presents an even more formidable challenge, with
exacerbations prompting an estimated 105,000 to 165,000 hospital admissions annually, each bearing
an average cost of €5,342 [7]. These figures emphasize the critical need for innovative management
strategies to alleviate the healthcare system's burden and improve patient outcomes.

Despite the clear delineation of pharmacists' roles in enhancing patient care through optimized
disease management, the reduction of hospital stays, and the improvement of overall quality of life
[8-10], their engagement in managing asthma and COPD patients, especially within hospital settings,
remains remarkably limited. The integration of pharmacy services in the emergency department in
our hospital is a step forward; however, the fast-paced nature of these environments, combined with
limited pharmacist resources, necessitates a more focused and strategic approach to patient care. This
study seeks to bridge this gap by meticulously identifying patient profiles most susceptible to
hospitalization due to asthma and COPD complications, thereby enabling the strategic targeting of
these individuals for specialized pharmaceutical interventions. Through this targeted approach, our
study not only aims to unlock the potential of pharmacists in improving patient care but also
endeavors to contribute significantly to the optimization of healthcare resources. By enhancing the
management of chronic respiratory diseases, we aspire to foster a tangible improvement in patient
outcomes, thereby reducing the recurrence of hospitalizations and the associated healthcare burden.

Moreover, this study aligns with international calls for a more integrated and patient-centered
approach to managing chronic respiratory diseases, as advocated by the Global Initiative for Asthma
(GINA) and the Global Initiative for Chronic Obstructive Lung Disease (GOLD) [11,12]. By situating
our research within the broader context of global health imperatives and leveraging cutting-edge
data analytics, we aim to contribute valuable insights into the risk factors and patient profiles
indicative of high rehospitalisation rates. In doing so, we anticipate not only advancing the field of
respiratory disease management but also contributing to the formulation of policies and practices
that can significantly mitigate the impact of asthma and COPD on patients and healthcare systems
alike. In essence, this study represents a confluence of clinical research, pharmacological expertise,
and health economics, aimed at addressing one of the most pressing healthcare challenges of our
time. Through a meticulous analysis of patient data and the strategic application of pharmaceutical
interventions, we seek to chart a course toward more effective, efficient, and patient-centric care for
individuals suffering from asthma and COPD.

Objectives

The primary objective of this research is to comprehensively identify and evaluate the unique
attributes and risk factors of individuals diagnosed with Chronic Obstructive Pulmonary Disease
(COPD) or asthma, particularly those at an increased risk of rehospitalisation within six months post
their initial discharge from the emergency department. This investigation aims to establish a
framework for prioritizing targeted pharmaceutical interventions, optimizing patient management
strategies to mitigate the likelihood of readmissions. Through a detailed analysis of patient profiles,
the study endeavours to enable healthcare professionals to tailor intervention strategies more
effectively, ensuring a more personalized and efficient approach to managing these chronic
respiratory conditions.

2. Materials and Methods

The methodology of this study involved leveraging the Clinical Data Warehouse of the
University Hospital to scrutinize rehospitalisation rates for individuals experiencing exacerbations
of asthma or COPD, within a six-month timeframe following their initial discharge from the
emergency department. To maintain a focused and relevant dataset, we employed stringent inclusion
criteria, selecting only those adult patients who were admitted for asthma or COPD exacerbations
between January and December 2019 and who had provided consent for the reuse of their data. To
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further refine the relevance of our study population, exclusion criteria were meticulously defined and
implemented.

Patient identification was performed through the use of standardized medical coding systems,
including the French Medicalization Program of Information Systems (PMSI) and the International
Classification of Diseases, Tenth Revision (ICD-10). Our comprehensive analysis encompassed an
array of variables, including demographic information, details of hospitalization, and clinical
outcomes, with the aim of uncovering factors that significantly influence medication adherence
among individuals managing asthma and COPD.

Throughout this investigation, we upheld the highest ethical standards, conducting analyses
exclusively on anonymized datasets that had received approval from the appropriate ethics
committee. This approach was in strict accordance with guidelines issued by the National
Commission on Informatics and Liberty (CNIL), thereby ensuring the utmost confidentiality of
patient data and maintaining the integrity of our research.

3. Results

Table 1 encapsulates the demographic and clinical profiles of the 140 participants in this study.
The mean age of the cohort was 60.3 years, with a standard deviation of 18.8 years. A gender analysis
indicated that females, who constituted slightly more than half of the participants (N=74), had a lower
average age (55.0 years) compared to males (N=66), who had an average age of 66.3 years. This
difference in age across genders was statistically significant (p<0.001).

Table 1. Patient characteristics.

Gender
Overall, n = 1401 Female, n =741 Male, n = 66! p-value?
Age 60.3 (18.8) 55.0 (19.9) 66.3 (15.6) <0.001
Chronic pulmonary diseases <0.001
Asthma 50 (36%) 39 (53%) 11 (17%)
COPD 90 (64%) 35 (47%) 55 (83%)
Post-emergency outcomes 0.52
Hospitalization 83 (59%) 42 (57%) 41 (62%)
No hospitalization 57 (41%) 32 (43%) 25 (38%)
Change in the management of 128 (91%) 69 (93%) 59 (89%) 0.42

chronic pulmonary disease

1 Median (IQR) or Frequency (%). 2 Wilcoxon rank sum test; Pearson’s Chi-squared test.

In terms of specific chronic respiratory diseases, 36% of the subjects were diagnosed with
asthma, and 64% with COPD (Chronic Obstructive Pulmonary Disease). Gender comparison
revealed a higher prevalence of asthma among females (53%) compared to males (17%), while a larger
percentage of males (83%) were affected by COPD than females (47%). These gender disparities in
disease prevalence were also statistically significant (p<0.001).

The outcomes post-emergency department discharge were categorized into two groups: those
who were rehospitalised and those who were not. Of the total patient group, 59% were readmitted
to the hospital, whereas 41% did not require readmission. Gender-based analysis showed no
significant statistical difference in hospitalization rates, with 57% of females and 62% of males being
rehospitalised (p=0.52). It is notable that a modification in the management of chronic pulmonary
disease post-emergency department visit was reported in 91% of the patients. Gender comparison
for this metric did not reveal any significant difference, with 93% of females and 89% of males
experiencing a change in their disease management (p=0.42).

Figure 1 displays the survival analysis outcomes for asthmatic patients and those with COPD
over a six-month period following their hospital discharge. The analysis uncovered a significant
disparity in the probability of survival without rehospitalisation between the two patient groups,
with asthmatic individuals showing a higher likelihood of survival without rehospitalisation
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compared to those with COPD, as evidenced by their respective survival curves. The notable
difference in survival rates between the groups was statistically significant (p<0.001), highlighting
the distinct impact of underlying chronic conditions on post-hospitalization trajectories. These
insights suggest that care management and post-discharge follow-up strategies may need to be
tailored according to the diagnosed chronic respiratory condition.
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Figure 1. 6-month probability of rehospitalisation-free survival between asthma and COPD patients.
Figure 2 illustrates the survival analysis for asthmatic and COPD patients post-discharge,

segmented by age group (65 years and older). This analysis did not find any significant difference
based on the age of the population.
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Figure 2. 6-month probability of rehospitalisation-free survival between asthma and COPD patients
as a function of age.

Figure 3 portrays the survival analysis outcomes for asthma and COPD patients over a six-
month period post-discharge, related to therapeutic changes implemented during their stay in the
emergency department. According to this variable, no significant differences were observed.
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Figure 3. 6-month probability of rehospitalisation-free survival between asthma and COPD patients
according to treatment modifications.
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4. Discussion

The findings of this study shed light on the intricate challenges and opportunities present in the
management of asthma and Chronic Obstructive Pulmonary Disease (COPD) within the healthcare
system. The high frequency of treatment regimen modifications during hospital stays for 91% of
patients highlights the critical role that pharmaceutical teams play in navigating the complexities of
these conditions [13]. This adaptability in treatment underscores the necessity for a dynamic
approach to care, which takes into account the evolving nature of the patient's condition and the need
for personalized therapeutic management.

Interestingly, the modification of treatment regimens, despite its prevalence, did not directly
affect the rate of rehospitalisation within the six-month follow-up period. This finding suggests that
while in-hospital treatment adjustments are crucial, they may not be sufficient on their own to
prevent readmissions. This leads to the inference that factors outside the immediate scope of hospital-
based care, such as patient adherence to medication and the effectiveness of post-discharge follow-
up, play significant roles in the long-term management of asthma and COPD.

The substantial rate of readmission (59%) within six months post-discharge underscores a
significant gap in the continuity and effectiveness of care for patients with these chronic respiratory
conditions. This highlights an urgent need for strategies that extend beyond the hospital setting,
focusing on patient education, adherence to treatment plans, and lifestyle adjustments. Targeted
pharmaceutical interventions, particularly those that emphasize therapeutic education and empower
patients with the knowledge and tools to manage their conditions effectively, emerge as pivotal in
this context [14].

Empowering patients through education on disease management, medication adherence, and
lifestyle modifications not only equips them to take charge of their health but also represents a
fundamental shift towards a more patient-centered approach to healthcare [15]. Pharmacists, with
their expertise in medication management and patient counselling, are uniquely positioned to lead
these educational efforts [16]. By doing so, they can significantly contribute to reducing the frequency
of exacerbations and, consequently, hospital readmissions.

Furthermore, this study's insights advocate for a more integrated model of care that
encompasses both the acute management of asthma and COPD in hospital settings and the ongoing
support needed post-discharge. Incorporating pharmaceutical expertise throughout the patient's care
journey can enhance the effectiveness of treatment plans, improve patient outcomes, and, critically,
reduce the burden on healthcare systems from recurrent hospitalizations [17].

In conclusion, the management of asthma and COPD presents a multifaceted challenge that
requires a coordinated effort across different healthcare disciplines. This study underscores the
importance of pharmaceutical intervention not only during hospitalization but also as a critical
component of post-discharge care. By adopting a holistic and integrated approach to treatment,
healthcare providers can better address the needs of patients with chronic respiratory diseases,
improving their quality of life and reducing the impact of these conditions on the healthcare system.

5. Conclusions

Our research underscores that individuals diagnosed with Chronic Obstructive Pulmonary
Disease (COPD) are distinctly susceptible to negative health outcomes, positioning them as the most
vulnerable segment within our study's demographic. This vulnerability accentuates the imperative
need for proactive management strategies tailored to this group. Nonetheless, our comprehensive
analysis does not delineate a singular patient profile within the COPD cohort as necessitating
prioritized attention. This revelation highlights the intricacies involved in assessing risk among
COPD patients and accentuates the necessity for customized intervention strategies. These strategies
should be designed to address the needs of the COPD patient population at large, rather than
isolating specific subgroups for targeted approaches. This approach acknowledges the diverse
manifestations of COPD and the importance of a holistic, patient-centric model of care that adapts to
the multifaceted needs of all individuals affected by this condition, thereby enhancing the efficacy of
treatment regimens and patient outcomes across the spectrum of COPD severity.
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