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Introduction: There is a very limited information and studies on the impact of adherence to chronic obstructive pulmonary disease
(COPD) medications in Saudi Arabia. We hypothesized that the adherence to COPD medication in our tertiary hospital is poor and can
lead to frequent ED visits and longer hospitalization stays. The purpose of this study was to assess the impact of medication adherence
in patients with COPD on emergency department (ED) visits and hospitalization.

Methods: A single-center retrospective observational study included patients with a COPD exacerbation, who were admitted to
a tertiary teaching hospital in Jeddah, Saudi Arabia from October 2017 to November 2020. The primary outcome was the rate of
emergency department (ED) visit in one year. Secondary outcomes were hospitalization after ED visit and total hospital length of stay.
Medication adherence was evaluated by using Fixed Medication Possession Ratio (FMPR). Patients with score of >0.80 were
classified as high-adherent groups while patients with ratio <0.80 were on low-adherent groups.

Results: A total of 266 patients enrolled in the study. Of those 266 patients, 139 patients were on high-adherent group and 127 were
on low-adherent group. There was a significant difference between the high-adherent group and low-adherent group in the incidence of
ED visit in one year 62 (44.6%) vs 73 (57.5%); P < 0.036, and hospitalization after the ED visit 26 (18.7%) vs 42 (33.1%); P = 0.007.
However, there was no significant difference between the two groups in the total hospital length of stay.

Conclusion: Among patients with COPD, there was a significant increase in ED visit per one year that leads to more hospitalization
among patients with low adherence compared to patients with high adherence. This study highlights the importance of improving the
medication adherence in patients with COPD.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is one of the most common chronic respiratory diseases in the world,
affecting millions of people. It is the fourth leading cause of death in the world." It was predicted to be the third leading
cause of mortality by the year 2020. As exposure to COPD predisposing factors and the aging of the population are
predicted to increase in the coming decades, COPD burdens will rise.”

Treatment adherence is defined as the extent of the patient’s response to the use of medications. As a chronic disease,
medication adherence in patients with COPD is one of the most important factors for achieving successful symptoms
management.” Many factors can play an important role in treatment adherence such as smoking, missing doses, side
effects and improper use of inhaler devices.* All of these factors can affect the success of treatment in patients with
COPD.*

Few studies have evaluated the impact of medication adherence in patients with COPD despite the high mortality and
complications reported in some published studies.” One previous study evaluating COPD medication adherence found
that adherence is poor in Turkey and Saudi Arabia and that non-adherence is associated with a reduced quality of life.°
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The adherence of the general COPD population to maintenance therapy was examined in Denmark. This study found
an association between adherence and the severity of COPD as defined by GOLD Criteria.” Another study conducted in
Egypt examined the adherence of asthma and COPD medication and found that most enrolled patients were non-adherent
to their therapies.®

The objective of this study is to assess adherence to COPD medications and how that may affect the rate of ED visits
each year. There are few studies and very limited information and on the impact of adherence to COPD medications in
Saudi Arabia. We hypothesize that the adherence to COPD medication in our tertiary hospitals is poor and can lead to

frequent ED visits and longer hospitalization stays.

Method

Study Design

This is a retrospective observational study which included patients with a diagnosis of COPD from the period of
October 2017 to November 2020 in a tertiary teaching hospital in Jeddah, Saudi Arabia. The study was approved by the
hospital Biomedical Ethics Research Committee.

Selection of Participants

In this study, we included all patients who were 40 years of age or older who got admitted to the hospital secondary to
COPD exacerbation and had a history of COPD using ICD-10 codes. We excluded patients with a history of asthma or
any other chronic respiratory disease and those who were deceased before we conducted the study.

Screening
A sample size of 363 COPD patients were primarily screened for inclusion in our study. Of those 363 patients, 266 met

the inclusion criteria, while 76 were deceased before the study was conducted, and 21 had asthma.

Data Collection

We collected the following information for participants in this study: demographic data, rate of emergency visits in one year, rate
hospitalization in one year, length of hospital stay after first hospitalization, patients on oxygen therapy, smoking status. The
medications for COPD patients were obtained from the KAUH electronic database including inhaled corticosteroids (ICS), short
acting muscarinic receptors agonists (SAMA), long-acting muscarinic receptors agonists (LAMA), short-acting beta 2 agonists
(SABA), and long-acting beta 2 agonists (LABA). We use these medications because they are commonly used in COPD patients
according to COPD guidelines.” We included the daily scheduled medications rather than the medication prescribed as needed

agents.

Medication Adherence
We calculated medication adherence using the fixed Medication Possession Ratio (FMPR) for each class of COPD medication
received. We computed FMPR by dividing the total days of medication supplied by the total number of days of therapy (6
months). We calculate the FMPR based on the 6 months observation period by summing all the scheduled COPD inhalers supply
for 6 months post the first admission date. The numerator was calculated by total days’ supply of all COPD schedule medications
in 6 months indexed. We calculated the adherence by determining how many inhalers were prescribed and received from the
pharmacy, set a daily score weighted by the number of medications to be taken each day, the sum of the scores from the 6 months
period were divide by 6 months as denominator. We defined the proportion of patients having achieved a high adherence
medication supply as an FMPR of 0.8 or more.

The primary outcome was to calculate the incidence of ED visits in one year among patients with COPD. Our
secondary outcomes were to identify the total hospital length of stay and hospitalization after the ED visit.
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Statistical Analysis

Sample Size Calculation

We used a y* analysis to compare the demographic characteristics between the two groups unless the sample size for a case
was less than 5, and in those cases, we used a Fisher exact test. Normally distributed continuous variables were analyzed
using an unpaired #-test. A P value of less than 0.05 for any of the variables was considered statistically significant.

Results
There was no difference between the two groups in the baseline characteristics. See Table 1. A total of 139 patients were
in the high adherence group, while 127 were in the low adherence group. The mean age in our study was 67.32 (x11.8)
years in patients with high adherence and 67.5 (£12.5) years in patients with low adherence. There was no difference
between the two groups in gender. There was also no difference between the high adherence groups and low adherence
groups in the percentage of smokers (75.5% vs 78.0%; P = 0.642), respectively.

Regarding COPD medications, there was no significant difference between the two groups on the following most
prescribed medications for COPD: SAMA, LAMA, SABA, LABA, and ICS. In addition, there was no difference
between patients on oxygen therapy with high adherence (46 [33.1%]) and low adherence (56 [44.1%]).

Outcomes
The primary outcome showed that high-adherent groups had significantly low rate of ED visits in one year compared to
low-adherent groups (62 [44.6%] vs 73 [57.5%]; P < 0.036).

Table | Baseline Characteristics

Variable High Adherence (n = 139) | Low Adherence (n = 127) | P-value
Age (year), mean (* SD) 67.32 (£11.8) 67.5 (£12.5) 0.594
Male, n (%) 92 (66.2%) 91 (71.7%) 0.336
Female, n (%) 47 (33.8%) 36 (28.3%)

Height (cm), mean (+ SD) 158.6 (£10.9) 161.8 (£10.6) 0.324
Weight (kg), mean (+ SD) 81.8 (£22.6) 77.8 (£19.6) 0.893
Saudi patients, n (%) 89 (64.0%) 74 (58.3%) 0.335
Non-Saudi patients, n (%) 50 (36.0%) 53 (41.7%)

Current Smoking, n (%) 105 (75.5%) 99 (77.9%) 0.642
Short-acting Muscarenic Antagonist, n (%) 22 (15.8%) 34 (26.8%) 0.154
Long-acting Muscarenic Antagonist, n (%) 124 (89.2%) 111 (87.4%) 0.646
Short-acting Beta 2 Agonist, n (%) 23 (16.5%) 25 (19.7%) 0.506
Long-acting Beta 2 Agonist, n (%) 83 (59.7%) 86 (67.7%) 0.176
Inhaled corticosteroids, n (%) 98 (70.5%) 86 (67.7%) 0.622
Oxygen therapy, n (%) 46 (33.1%) 56 (44.1%) 0.065
Adherence score, Median (IQR) 0.9 (0.8-0.9) 0.6 (0.4-0.6) <0.01
Ischemic Heart Disease, n (%) 84 (60.4%) 87 (68.5%) 0.170
Diabetes, n (%) 64 (46.0%) 62 (48.8%) 0.651
Chronic Kidney Disease, n (%) 13 (9.4%) 12 (9.4%) 0.979
Stroke, n (%) 20 (14.4%) 19 (14.9%) 0.895
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Table 2 Clinical Outcomes

Variable High Adherence (n = 139) | Low Adherence (n = 127) | P-value
ED visits in one year, n (%) 62 (44.6%) 73 (57.5%) 0.036
Hospitalization after ED visit, n (%) 26 (18.7%) 42 (33.1%) 0.007
Length of stay (day), median, (IQR) 5@3-11) 6 (4-9) 0.107

In the secondary outcomes, the high-adherent groups had significantly lower rates of hospitalization after the ED visit
(26 [18.7%] vs 42 [33.1%]; P = 0.007). On the other hand, for those patients who got hospitalized, there was no
significant difference in the total hospital length of stay between the two groups (5 [3-11] vs 6 [4-9] days); P = 0.107 in
high-adherent and low adherent groups, respectively (see Table 2).

Discussion

To the best of our knowledge, this is the first study examining the number of ED visits related to COPD medication
adherence in Saudi Arabia. We found that there was a significant difference in patients with high adherence in multiple
parameters compared to patients with low adherence. The high number of ED visits per year in our study indicates the
necessity to improve medication adherence for such a high-risk disease. The association between low adherence and
frequent ED visits could be due to several factors such as worsening disease progression and COPD symptoms, decrease
in the quality of life, increase in the number of exacerbations, and smoking. All these factors could play an essential role
in improving the adherence rate and therefore reducing the complications associated with the disease.

The length of stay was less than what was previously reported in a survey in the same hospital, in which they found that the
mean length of hospital stay from respiratory disease was 8.9 = 6.3. This difference might be since respiratory disease
consisted of COPD and bronchial asthma. It might also be due to the improvement of care provided to the patients in our
institution.'® Moreover, our study showed no difference between groups regarding the total length of hospital stay. This might
be due to the small sample size enrolled in our study. Another explanation is the long process and difficulty of finding a suitable
home healthcare for discharged patients due to several complicated policies and cultural beliefs."!

Adherence to COPD medications is known to be very poor around the world including the Middle East.® ' The results of
our study confirm what was previously known regarding the poor adherence rates in the COPD population. Low adherence to
COPD medications in prior research that measured adherence using medication possession ratios reported that 21-47% of
those taking COPD medications had an average adherence of 0.8 or more.”'*'* In our study, 52.3% of patients achieved an
average adherence of 0.80 or more. Another study that examined the adherence to individual classes of COPD medication
found that 54% of patients were adherent to LABA therapy while only 40% were adherent to ICS."

This very low adherence may be because some of the patients did not want to take inhaler therapy for their COPD
because of the risk of drug dependence. Another reason was the cost issue for taking some of the COPD inhalers. On the
other hand, it should be noted that most patients in our hospital received COPD medications for free because it is
a government hospital, and most of the eligible patients received their therapies and other services at no cost, following
government policy. According to the published literature, the perception of clinician expertise in lung disease was a main
factor associated with higher adherence.'® Additionally, analysis of data from the BREATHE trial suggested that the
awareness of COPD disease and expectations for treatment were minimal. This finding highlighted the importance of
education and effective communications between clinician and COPD patients.'® The collaborative efforts of healthcare
providers regarding the disease and its treatment options are important to improving medication adherence, which may
subsequently improve the clinical and economic outcomes of COPD."’

Regarding ED visits and subsequent hospitalization, our finding was supported by previous work which found that
levels of adherence to COPD maintenance medications were associated with decreased risk of ED visits (hazard ratio
[HR] 0.79; 95% CI 0.74, 0.83) and hospitalizations (HR 0.82; 95% CI 0.78, 0.87)."® Another study found that patients
with FMPR of >0.80 for COPD maintenance therapy had fewer hospitalizations in comparison to patients with
Medication Possession Ratios of <0.80 (RR = 0.90)."* This finding confirms the economic and clinical importance of
COPD medication adherence. Moreover, another work found that the hospital admission rate secondary to COPD
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exacerbation were 15% and 27% in high and low adherence groups, respectively (RR 0.58 [95% CI 0.44 to 0.73, P <
0.0017]). The association between adherence and hospital admission was independent of study treatment.'”

Some limitations in our study should be mentioned. First, low number of patients were enrolled in our study. Second,
it should be noted that this is a single-center study in a tertiary teaching hospital in Saudi Arabia, so we cannot generalize
our results to other populations. Third, we could not find any information regarding pulmonary function tests, such as
forced expiratory volume (FEV) and forced vital capacity (FVC) because they were not recorded in the hospital system.
Moreover, since we included patient who got admitted with COPD exacerbation, many of the patients would have
relatively severe COPD and data cannot be generalized to all COPD patients. Additionally, we did not assess factors
influence adherence in COPD patients. Lastly, adherence was calculated by pooling the data for all COPD maintenance
therapies not by the individual class of medications.

In conclusion, there was a significant increase in ED visits per year among low-adherent patients compared to high-
adherent patients. This study highlights the necessity of improving medication adherence in patients with COPD in Saudi
Arabia.
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