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P R O O F R E A D I N G  V E R S I O N

Introduction

Chronic obstructive pulmonary disease (COPD) is 
preventable and treatable respiratory condition marked by 
a gradual restriction of  airflow. This limitation is linked 
to a heightened chronic inflammatory response within 
the airways and lungs, triggered by exposure to gases or 
harmful particles. The severity of  the disease in patients 
is influenced by exacerbations and the presence of  
comorbidities [1].

According to data from the World Health 
Organization (WHO) in 2002, COPD ranked as the fifth 
leading cause of  death globally. Projections indicate that 
by 2030, it is expected to become the third leading cause 
of  death worldwide, following cardiovascular disease and 
cancer [2]. Riskesda data from 2013 suggests that the 
prevalence of  COPD in Indonesia is approximately 3.7% 
of  the total population, while in Yogyakarta (DIY), it 
accounts for about 3.1% of  the local population [3]. This 
prevalence may rise with the growing number of  smokers, 
considering that 90% of  COPD patients have a history 
of  smoking. The association between smoking and COPD 
demonstrates a dose-response relationship, where a higher 

number of  cigarettes smoked and prolonged smoking 
habits correspond to an increased risk of  developing 
COPD [2]. 

Exacerbations are usually triggered by infection 
or air pollution with clinical symptoms of  shortness 
of  breath, cough, increased sputum production, and 
sputum discoloration  [2]. Exacerbations indicate a worse 
disease prognosis and greatly impact the patient's quality 
of  life [4]. While most treatments for COPD have not 
demonstrated a significant impact on improving survival 
or slowing the progressive decline in lung function, several 
therapies do enhance lung function, enhance quality of  
life, and mitigate the risk of  acute exacerbations chronic 
obstructive pulmonary disease (AECOPD) as well as 
reduce hospitalization duration. Mucolytic therapy is one 
such intervention that falls into this category [5].

The Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) 2022 guidelines 
suggest the routine use of  
mucolytic agents, as they have the 
potential to decrease exacerbations 
of  COPD and modestly enhance 
quality of  life, particularly in 
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patients who are not using inhaled corticosteroids [6]. 
Certain mucolytic agents can influence mucus production 
and decrease its viscosity, facilitating easier expectoration 
of  sputum. This, in turn, lowers the risk of  infection 
and contributes to an improvement in overall quality 
of  life. Presently, various mucolytic agents have been 
developed, though their effectiveness in preventing acute 
exacerbations and enhancing quality of  life shows varying 
outcomes [7].

Studies show that acetylcysteine exhibits antioxidant 
and anti-inflammatory properties, leading to a substantial 
reduction in the risk of  exacerbations and an improvement 
in the quality of  life for individuals with moderate and 
severe COPD [7]. AECOPD patients who received 
additional acetylcysteine therapy experienced significantly 
and consistently fewer exacerbations than those without 
administration. Administration of  high-dose acetylcysteine 
>600 mg per day to prevent exacerbations [8]. In addition, 
acetylcysteine administration improved partial pressure of  
carbon dioxide (PaO2), partial pressure of  carbon dioxide 
(PaCO2), saturation oxigen (SaO2) significantly compared 
with no acetylcysteine administration. There was also 
significant improvement in clinical signs, including 
wheezing, dyspnea, and the need for ventilator oxygen 
support [9].

Long-term use of  ambroxol versus placebo did not 
provide a significant difference in preventing AECOPD 
patients. Nevertheless, in individuals experiencing more 
pronounced respiratory symptoms than previously, a 
notable distinction in the cumulative persistence of  
exacerbation-free periods was observed between those 
treated with ambroxol and those receiving a placebo. This 
suggests that ambroxol administration is more beneficial 
in COPD patients who are experiencing an exacerbation 
[10]. The evaluation of  various journal reviews on the 
efficacy and safety of  ambroxol in the treatment of  
airway disease led to the conclusion that the benefit-to-
risk profile of  ambroxol is established in adult patients. 
It demonstrates effectiveness in alleviating respiratory 
symptoms and preventing acute exacerbations [11].

The difference in therapeutic effects between 
acetylcysteine and ambroxol is the reason for the need 
for data related to the comparison of  clinical outcomes 
of  the use of  these two drugs in accelerating post acute 
exacerbation improvement so that it can be taken into 
consideration in planning drug procurement in hospitals.

Assessment of  the patient's health-related quality 
of  life allows clinicians to make individualized patient 
management decisions. GOLD recommends the COPD 
Assessment Test (CAT) as a quality of  life assessment 

measure in COPD patients because it is simple and 
provides comprehensive coverage of  the impact of  COPD 
on patients' well-being [6,12].

The cough score is used to measure daily symptoms as 
an indicator of  cough severity against the cough frequency 
filled in by the patient himself. Daily symptom scores of  
cough severity were measured during the day and night 
in order to determine the effectiveness of  the additional 
mucolytic therapy given [13].

Methods 

Research Method
The research used a prospective cohort design 

that assessed the comparison of  clinical outcomes of  
acetylcysteine and ambroxol administration in post 
AECOPD outpatients at Respira Lung Hospital  coming 
for clinical checkups in August 2023. Sampling in this 
study used consecutive sampling method. The subjucts 
were categorized into two groups: acetylcysteine group 
(n=30) and ambroxol group (n=30). Clinical outcome 
monitoring was performed on CAT score on day 0 and day 
30, cough score on day 0 and day 4. All therapy monitoring 
utilized the direct patient interview method. The research 
was conducted for 2 months during  August to September.

All patients included were males and females above 
18 years of  age, post AECOPD who received standard 
therapy according to the degree of  COPD (grade A: 
bronchodilator SABA or SAMA, grade B: LABA or LAMA, 
grade C: LAMA, grade D: LAMA, or LAMA+LABA, or 
ICS+LABA) ) and prepared to take part in the research 
after completing the informed permission form, getting 
one of  the mucolytic therapies of  acystylcysteine or 
ambroxol. Exclusion criteria were patients with lung 
cancer, active pulmonary tuberculosis, liver disease, kidney 
disease, and psychiatric disorders.

CAT score measurements were taken on day 30 after 
treatment because quality of  life assessment is related to 
long-term measurements after treatment. Re-measurement 
of  CAT score is one of  the recommended parameters in 
COPD patients post-hospitalization due to exacerbation, 
measurements are recommended at 1-4 weeks and 12-16 
weeks post-hospitalization. Exacerbation recovery time 
varies from 4-6 weeks [6]. while the measurement of  
cough scores to assess the effectiveness of  drug therapy 
which is symptomatic in nature so that measurements are 
taken immediately after the drug has been taken, which is 
around 4 days.
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Research Instrument
The CAT questionnaire is a validated, short and 

simple tool to monitor the effect of  treatment on quality 
of  life. In Indonesia, the CAT questionnaire has been 
validated in the Ngaglik Sleman area. The results of  the 
CAT questionnaire validity test are total item correlation 
= 0.25, r count =>0.8, and Cronbach α reliability =>0.600 
[14]. The CAT score consists of  8 points of  symptom 
parameters with a score of  0-5 per parameter, the increase 
in score indicates the higher the severity affecting the 
patient's quality of  life. The higher the score, the more 
severe the symptoms.

Cough score questionnaire as a tool to monitor the 
effect of  treatment on cough frequency, cough measured 
during the day and night. The results of  the cough 
questionnaire validity test were total item correlation = 
0.52 r count = 0.24, and Cronbach α reliability = 0.51-0.88 
[15]. The cough score is an evaluation conducted to assess 
cough and its response to treatment, primarily relying on 
subjective symptom perception. It involves the use of  
a cough visual analog scale (VAS) score, measured both 
during the day and night [16]. The cough score consists of  
6 points with each cough symptom scored 0-5. The higher 
the score, the more severe the symptoms.

An informed consent form served as evidence 
of  consent to follow and respond to questions from 
researchers. Data collection sheets were used to gather 
information from patients with a diagnosis of  COPD, 
including demographics, compliance level, comorbid 
diseases, severity of  illness, smoking history, combination 
of  prescribed drugs obtained from patient medical records, 
and information from patient interviews.

Research Procedure
This research has received an ethical clearance 

from Respira Lung Hospital with number 019/KEPK/
VII/2023. The questionnaire have be tested for validity at 
a Public Professional Center. 

Data Analysis
Analysis related to the effectiveness of  using COPD 

adjunctive therapy post acute exacerbation using the 
mucolytic acetylcysteine compared to ambroxol was 
carried out using instruments to assess cough scores 
and CAT scores. Scoring was done by researchers based 
on the results of  interviews with patients using cough 
score instruments and CAT scores. All quantitative data 
are presented as mean±SD. Data processing was carried 
out statistical analysis by IBM SPSS Statistic versi 26. 
The analysis method used in this study for analysis 

baseline characteristic uses kruskal wallis test and chi 
suare test, and for analysis clinical outcome using the 
mucolytic acetylcysteine compared to ambroxol uses the 
Independent T test (if  the data is normally distributed) or 
Mann Whitney (if  the data is not normally distributed).

Result and Discussion 

The baseline characteristics of  the subjects observed 
in this study were age, gender, smoking status, medication 
compliance. In addition, comorbid diseases (diabetes, 
hypertension, cardivascular disease, neurological disease) 
were also observed, as well as other pharmacological 
therapies obtained by patients during treatment at 
the pulmonary polyclinic (oral bronchodilators, oral 
corticosteroids, SABA inhalation, LABA inhalation, 
SAMA inhalation, LAMA inhalation, antibiotics). The 
baseline characteristics of  patients can be seen in table 1.

There was no significant difference in the baseline 
characteristics of  the study subjects (table 1) between the 
acetylcysteine group and the ambroxol group (p>0,05), so 
that the two groups had the same or comparable conditions 
and some of  these baseline characteristics did not affect 
the ability of  acetylcysteine and ambroxol in reducing the 
cough of  the study subjects. Except for the percentage of  
comorbid hypertension. In the acetylcysteine group, the 
proportion of  comorbid hypertension was greater than 
the ambroxol group (p value 0,037).

Age is a risk factor for COPD that cannot be modified, 
but increasing age increases the risk of  COPD, especially 
at the age of  over 40 years because there is a decrease 
in lung function compared to young adults [17,18]. This 
statement aligns with the findings of  this study, indicating 
that there was no significant difference in the average age 
of  COPD patients between the two groups, namely 63,22 
± 8,53 years (p = 1,000).

Gender is one of  the non-modifiable risk factors 
for COPD [19]. In this study, the distribution of  gender 
between the two groups was not significantly different 
(p=0,426) with a greater percentage of  male patients 
compared to female patients. Based on Riskeda 2018 
COPD occurs mostly in men due to increased tobacco 
use, about 60% of  the male population in Indonesia are 
smokers [20].

Smoking status is closely related to the impact of  
COPD in the future, smoking is the biggest risk factor 
that can cause COPD, the longer the duration of  a 
person smoking, the higher the risk of  developing COPD 
[21,22]. The risk of  COPD in individuals who have quit 
smoking diminishes as the duration of  smoking cessation 
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Table 1. Baseline characteristics of  the study participants of  the study

Charcteristics n=60

Groups

p-valueAcetylcysteine
(n=30)

Ambroxol
(n=30)

Mean age (years) 63,22±8,53 63,2±7,09 63,23±9,77 a1,000

Gender (n [%])
Male
Female

37 [61,67]
23 [38,33]

20 [66,67]
10 [33,33]

17 [56,67]
13 [43,33]

b0,426

Smoking status(n [%])
Smokers
Ex-smokers
Non smokers

2 [3,33]
26 [43,33]
32 [53,33]

2 [6,67]
13 [43,33]
15 [50]

0 [0]
13 [43,33]
17 [56,67]

b0,364

Compliance (n [%])
Non compliance
Compliance

5 [8,33]
55 [91,67]

2 [6,67]
28 [93,33]

3 [10]
27 [90]

b0,640

Comorbid Diabetes (n [%])
Yes
No.

1 [1,67]
59 [98,33]

1 [3,33]
29 [0,97]

0 [0]
30 [100]

b0,313

Comorbid HT (n [%])
Yes
No.

26 [43,33]
34 [56,67]

17 [56,67]
13 [43,33]

9 [30]
21 [70]

b0,037*

Comorbid CVD (n [%])
Yes
No.

18 [30]
42 [70]

7 [23,33]
23 [76,67]

11 [36,67]
19 [63,33]

b0,260

Comorbid ND (n [%])
Yes
No.

5 [8,33]
55 [91,67]

3 [10]
27 [90]

2 [6,67]
28 [93,33]

b1,000

Other drugs during hospital control

Oral bronchodilators (n [%])
Yes
No.

24 [40]
36 [60]

12 [40]
18 [60]

12 [40]
18 [60]

b1,000

Oral Corticosteroids (n [%])
Yes
No.

14 [23,33]
46 [76,67]

8 [26,67]
22 [73,33]

6 [20]
24 [80]

b0,542

SABA Inhalation (n [%])
Yes
No.

39 [65]
21 [35]

20 [66,67]
10 [33,33]

19 [63,33]
11 [36,67]

b0,787

LABA Inhalation (n [%])
Yes
No.

51 [85]
9 [15]

26 [86,67]
4 [13,33]

25 [83,33]
5 [16,67]

b0,488

SAMA Inhalation (n [%])
Yes
No.

34 [56,67]
26 [43,33]

17 [56,67]
13 [43,33]

17 [56,67]
13 [43,33]

b1,000

LAMA Inhalation (n [%])
Yes
No 

45 [75]
15 [25]

22 [73,33]
8 [26,67]

23 [76,67]
7 [23,33]

b0,766

Oral Antibiotics (n [%])
Yes
No.

4 [6,67]
56 [93,33]

2 [6,67]
28 [93,33]

2 [6,67]
28 [93,33]

b1,000

aKruskal Wallis Test; bChi Square Test; *There was significant, CVD= Cardiovaskular Disease; HT= Hypertension; n= number of  patients; 
ND= Neurogical Disease; LABA= Long Acting Beta Agonist; LAMA= Long Acting Muscarinic Antagonist; SABA= Short Acting Beta 
Agonist; SAMA= Short Acting Muscarinic Antagonist.
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increases [23]. In this study, the distribution of  smoking 
status between the two groups did not exhibit a significant 
difference (p=0.364), with the percentage of  patients 
categorized as smokers, ex-smokers, and non-smokers 
being 3.33%, 43.33%, and 53.33%, respectively.

The occurrence of  comorbid conditions, including 
diabetes, hypertension, cardiovascular disease, and 
nervous system disorders, was observed to be relatively 
low in both groups, except for hypertension (43.33%) 
and cardiovascular disease (30%). Hypertension and 
cardiovascular disease emerge as the most prevalent 
comorbid conditions in individuals diagnosed with COPD. 
Hypertension stands out as the predominant condition in 
the global population, with an adult prevalence of  31.1%. 
Notably, hypertension has been identified as a significant 
risk factor for cardiovascular disease and frequently 
appears as a comorbid condition alongside COPD. 
Approximately 17% of  hospitalized COPD patients 
suffer from hypertension [24]. COPD patients have a 
significantly higher prevalence of  cardiovascular disease 
than patients without COPD (59.6% vs 28.4%). COPD 
and cardiovascular disease generally coexist and interact 
with each other. The worsening of  cardiovascular disease 
is one of  the triggering factors for COPD exacerbations, 
while COPD exacerbations trigger cardiovascular 
worsening, even resulting in heart muscle cell death [25]. 
In COPD patients who experience acute exacerbations, 

there is an increase in troponin which can cause cardiac 
stress, resulting in cardiac events during or post acute 
exacerbations [26].

The administration of  corticosteroid therapy and 
bronchodilators in both oral and inhaled forms is the 
main therapy for COPD, which is given depending on 
the severity of  COPD [6]. Bronchodilator medications 
play a crucial role in maintaining open airways and may 
reduce the accumulation of  mucus in the lungs [27]. In 
acute exacerbation conditions, the administration of  
SABA bronchodilators is more recommended because of  
its rapid action, and systemic corticosteroid administration 
in exacerbation conditions can accelerate recovery, 
improve lung function (FEV1) and conditions of  arterial 
hypoxemia. While the administration of  antibiotics in 
exacerbations can be adjusted to the germ pattern of  the 
local hospital, but empirical antibiotics commonly used are 
one of  the macrolides (azithromycin) [2].  

Analysis related to the effectiveness of  using COPD 
adjunctive therapy post acute exacerbation using the 
mucolytic acetylcysteine compared to ambroxol was 
carried out using instruments to assess cough scores and 
CAT scores. Scoring was done by researchers based on 
the results of  interviews with patients using cough score 
instruments and CAT scores.

In several COPD studies and guidelines, the 
administration of  mucolytics has different effectiveness 

Table 2. Result comparison cough scoring of  acetylcystein groups and ambroxol group in post AECOPD 
pasients

Variables

Groups

p-value
Acetylcysteine

(n=30)
Ambroxol

(n=30)

Mean±SD Min-Max Mean±SD Min-Max

Morning Cough Score

Before treatment (Day 0) 1,83±1,34 0-4 1,77±1,26 0-4 a0,820

After Treatment (Day 4) 2,10±1,33 0-3 1,91±1,35 0-4 a0,685

p-value a0,000* a0,001*

Night Cough Score

Before treatment (Day 0) 2,10±1,33 0-4 1,91±1,35 0-4 a0,706

After Treatment (Day 4) 0,57±0,62 0-2 0,83±1,00 0-4 a0,009*

p-value a0,000* a0,107*

Difference in Decrease of Cough Score

Morning Cough Score -1,10±1,11 +2-(-3) -0,87±1,12 +1-(-4) a0,228

Night Cough Score -1,53±1,43 0-(-4) -1,13±1,31 +2-(-4) a0,438

aMann Whitney Test; *There was significant; Max= Maximal score; Min= Minimal score; SD= Standard deviation; n= number of  patients
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data when given to patients with acute COPD exacerbations. 
The meta-analysis study showed that the administration of  
mucolytics as adjunctive therapy is beneficial in preventing 
COPD exacerbations in patients who experience frequent 
exacerbations, The efficacy of  mucolytics remains 
consistent regardless of  the severity of  COPD and the 
utilization of  inhaled corticosteroids [8]. Other studies 
suggest that the administration of  mucolytics may be 
beneficial in reducing the formation of  sputum discharge. 
Nevertheless, it does not exert a substantial influence on 
the quality of  life and lung function of  individuals who 
use it [28].

COPD exacerbations are acute episodes of  
respiratory symptoms that worsen persistently beyond 
normal daily variations. Such episodes are associated 
with impaired quality of  life, accelerated decline in lung 
function. Increased cough and/or sputum volume are 
common symptoms of  COPD exacerbation [29,30]. 
Mucolytics enhance mucociliary clearance and promote 
the expulsion of  phlegm by altering the degree of  cross-
linking and molecular interactions within mucin polymers. 
This in turn, regulates the viscoelastic properties of  phlegm 
[31].  According to a meta-analysis review, individuals with 
COPD exacerbations who used mucolytics experienced 
a 37% increase in treatment success and improvements 
in symptoms that were clinically significant. Moreover, 
mucolytics lessen cough and ease sputum production [32].

Table 2 shows a comparison of  the average cough 
score values in each acetylcysteine group and ambroxol 
group, which were assessed on day 0 or when the patient 
was in control and had not received therapy, and day 4 
after therapy.. Based on the assessment of  morning and 
night cough scores conducted before and after therapy, it 
was found that the mean difference in cough scores on 
acetylcysteine was greater than ambroxol. After statistical 

analysis, the results were not significantly different in 
the difference in morning cough scores (p=0.228) or 
night cough scores (p=0.438), meaning that the effect 
of  acetylcysteine and ambroxol therapy was the same in 
reducing patient cough scores. However, the standard 
deviation of  the difference in mean cough scores in this 
study is large, indicating that the data is spread over a wide 
range and large variations in data.

A randomized double-blind study in subjects 
with acute exacerbation of  COPD showed that cough 
VAS scores were significantly different between groups 
receiving acetylcysteine compared to groups not receiving 
acetylcysteine (p<0,05) [7]. Meanwhile, there was no 
significant difference in scores between the group that 
received ambroxol compared to the group that did not 
receive ambroxol (p>0,05), but it was lower than before 
the therapy [33]. This was also seen in the results of  this 
study, on the 4th day of  mucolytic therapy, the average 
morning cough score and night cough score decreased 
compared to before the administration of  mucolytic drugs. 

Table 3 shows a comparison of  the average CAT 
score values in each acetylcysteine group and ambroxol 
group, which were assessed on day 0 or when the patient 
was in control and had not received therapy, and day 30 
after therapy.  Based on the assessment of  CAT scores 
carried out before and after the administration of  therapy, 
it was found that the mean difference in CAT scores on 
acetylcysteine was greater than ambroxol, After statistical 
analysis, the results were not significantly different (p = 
0.391) in the difference in CAT scores, meaning that the 
effect of  acetylcysteine and ambroxol therapy was the 
same in reducing the patient's CAT score. However, the 
standard deviation of  the difference in mean CAT scores 
in this study is large, indicating that the data is spread over 
a wide range and large variations in data.

Table 3. Result CAT score of  acetylcystein groups and ambroxol group in post AECOPD pasients

Variables

Groups

p-value
Acetylcysteine

(n=30)
Ambroxol

(n=30)

Mean±SD Min-Max Mean±SD Min-Max

CAT Score

Before treatment (Day 0) 13,33±6,71 5-28 14,77±4,54 8-29 a0,685

After treatment (Day 30) 10,90±4,82 4-23 11,87±4,06 5-23 b0,412

p-value a0,023* a0,023*

Different in Decrease of CAT score

CAT score -2,43±5,45 (-18)-9 -2,90±3,41 (-11)-7 b0,391

aMann Whitney Test; bIndependent T Test; *There was significant Max= Maximal score; Min= Minimal score; SD= Standard deviation; 
n= number of  patients
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A randomized double-blind study on subjects with 
acute exacerbation of  COPD showed that CAT scores 
were significantly different between groups receiving 
acetylcysteine compared to groups not receiving 
acetylcysteine (p<0,05) [7].  Another study showed CAT 
scores were not significantly different between groups 
receiving acetylcysteine compared to groups not receiving 
acetylcysteine (p=0,833) [34]. Meanwhile, there was no 
significant difference in CAT score between the group 
receiving ambroxol compared to the group not receiving 
ambroxol (P>0.05), but it was lower than before therapy 
[33]. This was also seen in the results of  this study, on 
the 30th day of  mucolytic therapy, the mean CAT score 
decreased compared to before the administration of  
mucolytic drugs.

Clinical outcomes in post-acute exacerbation COPD 
patients in the form of  cough scores and CAT scores 
may be influenced by the basic characteristics of  the 
subjects which can be confounding variables. Therefore, 
further analysis was conducted to see the influence of  
confounding variables on clinical outcomes including age, 
gender, smoking history, patient compliance, comorbid 

diseases, and the last drug combination received by the 
patient. The analytical method used when the dependent 
variable was numeric (cough and CAT scores) was linear 
regression [35].

Based on the results of  linear regression analysis 
which can be seen in table 4, it shows the influence of  
confounding variables in influencing clinical outcomes in 
the study subjects. In the morning cough score, the effect 
of  confounding variables on the morning cough score was 
46%, the confounding variables that had a significant effect 
(p<0.05) on the morning cough score were smoking status, 
medication compliance, comorbid diabetes, cardiovascular 
disease, and administration of  other drugs in the form of  
bronchodilators. Meanwhile, the night cough score and 
CAT score showed that none of  the confounding variables 
had a significant effect (p>0.05) on the night cough score 
and CAT score.

Smoking status is closely related to the impact of  
COPD, smoking is the biggest risk factor that can lead 
to COPD [21,22]. The presence of  cough and mucus 
affects patients' quality of  life, and smoking cessation 
was identified as the decisive inflection point for cough 

Table 4. Analysis compounding factor in clinical outcome

Compounding factor
Coefficient Regretion

p-value (sig.)
R2

CI [95%]
Morning 

cough score
Night cough 

score
CAT score

Morning 
cough score

Night cough 
score

CAT score

Age 0,509 0,649 0,875

0,460 0,274 0,177

Gender 0,786 0,093 0,171

Smoking status *0,034 0,498 0,376

Compliance *0,012 0,412 0,267

Comorbid disease Index

Diabetes *0,015 0,400 0,834

HT 0,192 0,753 0,106

CVD *0,003 0,290 0,550

ND 0,862 0,601 0,275

Other drugs combination

Bronchodilator Oral *0,044 0,465 0,873

Coticosteroid Oral 0,616 0,048 0,875

Antibiotic 0,135 0,755 0,877

SABA Inhalation 0,751 0,697 0,891

LABA Inhalation 0,625 0,754 0,477

SAMA Inhalation 0,717 0,162 0,865

LAMA Inhalation 0,808 0,238 0,880

*There was significant; CVD= Cardiovaskular Disease; ND= Neurogical Disease; HT= Hipertensi; SABA= Short Acting Beta Agonist; LABA= 
Long Acting Beta Agonist; SAMA= Short Acting Muscarinic Antagonist; LAMA= Long Acting Muscarinic Antagonist
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and mucus [36]. Medication adherence is one of  the most 
important factors that enable successful treatment of  
COPD, medication non-adherence is consistent with the 
failure of  a therapy [37]. High patient compliance in using 
mucolytics increases the success of  therapy [31].

Presence of  comorbid diabetes and cardiovascular 
disease. COPD patients have a significantly higher 
prevalence of  cardiovascular disease than patients without 
COPD (59.6% vs 28.4%). COPD and cardiovascular 
disease commonly coexist and interact with each other. 
The worsening of  cardiovascular disease is one of  the 
triggering factors for COPD exacerbations, while COPD 
exacerbations trigger cardiovascular worsening, even 
resulting in heart muscle cell death [25]. In COPD patients 
who experience acute exacerbations, there is an increase in 
troponin, which can cause cardiac stress, leading to cardiac 
events during or after acute exacerbations [26]. One of  the 
signs of  exacerbation is coughing, which can affect the 
cough score.

The use of  oral bronchodilators directly affects 
coughing. However, in some studies the use of  oral 
bronchodilators is given to reduce symptoms such as 
coughing, wheezing, and shortness of  breath. The use 
of  oral bronchodilators can improve lung function and 
blood oxygen and carbon dioxide levels. Bronchodilator 
medications help keep the airways open and can decrease 
the amount of  mucus in the lungs [27].

Limitation

This study has several limitations that may affect 
the results in this study, including: although baseline 
characteristics and several confounding variables have been 
controlled so that the two sample groups are considered 
comparable, the total sample is still not optimal enough 
regarding representation of  all post-exacerbation COPD 
patients. There are several uncontrollable factors that may 
interfere with the results of  the study such as exposure to 
pollution in the work and living environment, changeable 
weather, and physical activity of  patients. The amount of  
medication given to patients was different, acetylcysteine 
was given 10 tablets with the rule of  use 2-3 times a day 
which means it runs out within 3 days if  taken every day. 
Meanwhile, ambroxol was given 20 tablets with a rule of  
use 3 times a day which means it runs out in 6-7 days if  
taken every day. CAT score measurement was done after 
30 days of  therapy so that the CAT score could be affected 
by the duration of  medication.

Conclusion

There was a difference in the decrease in CAT score 
and cough score between the two groups of  additional 
mucolytic therapy, where the mean difference in the 
decrease in CAT score of  ambroxol was greater than 
that of  acetylcysteine group. Meanwhile no significant 
difference in CAT score difference between acetylcysteine 
and ambroxol groups (p=0.391), difference in morning 
cough score (p=0.228), and night cough score (p=0.438). 
There are several confounding variables that may affect the 
cough score results including smoking status, medication 
adherence, comorbid diabetes, cardiovascular disease, and 
administration of  other drugs such as bronchodilators.

Conflict of Interest

The authors have no conflicts of  interest regarding 
this investigation.

References
[1]. Kosasih A, Sutanto YS, Susanto AD, editors. Panduan Umum Praktek 

Klinis Penyakit Paru dan Pernapasan. Jakarta: Perhimpunan Dokter 
Paru Indonesia; 2021.

[2]. Kepmenkes RI. Tata Laksana Penyakit Paru Obstruktif Kronik. Jakarta: 
Menteri Kesehatan Republik Indonesia; 2019.

[3]. Kemenkes RI. Riset Kesehatan Dasar. Jakarta: Badan Penelitian dan 
Pengembangan Kementerian Kesehatan Republik Indonesia; 2013.

[4]. DiPiro JT, Yee GC, Posey LM, Haines ST, Nolin TD, Ellingrod V, editors. 
Pharmacotherapy: a Pathophysiologic Approach. 11th ed. New York: 
McGraw Hill Medical; 2020.

[5]. Rogliani P, Matera MG, Page C, Puxeddu E, Cazzola M, Calzetta 
L. Efficacy and Safety Profile of Mucolytic/Antioxidant Agents in 
Chronic Obstructive Pulmonary Disease: a Comparative Analysis 
Across Erdosteine, Carbocysteine, and N-acetylcysteine. Respir Res 
2019;20:104. https://doi.org/10.1186/s12931-019-1078-y.

[6]. GOLD. Pocket Guide to COPD Diagnosis, Management, and 
Prevention a Guide for Health Care Professionals. United State: 
Global Initiative for Chronic Obstructive Lung Disease Inc; 2022.

[7]. Kolarov V, Stevuljevi JK, Ili M, Bogdan M, Tušek B, Agic A, et al. 
Factorial Analysis of N-acetylcysteine and Propolis Treatment Effects 
on Symptoms, Life Quality and Exacerbations in Patients with 
Chronic Obstructive Pulmonary Disease (COPD): a Randomized, 
Double-blind, Placebo-controlled Trial. European Review for Medical 
and Pharmacological Sciences 2022. https://doi.org/10.26355/
eurrev_202205_28737.

[8]. Cazzola M, Rogliani P, Calzetta L, Hanania NA, Matera MG. Impact of 
Mucolytic Agents on COPD Exacerbations: A Pair-wise and Network 
Meta-analysis. COPD: Journal of Chronic Obstructive Pulmonary 
Disease 2017;14:552–63. https://doi.org/10.1080/15412555.2017.
1347918.

[9]. Ansari SF, Memon M, Brohi N, Tahir A. N-acetylcysteine in the 
Management of Acute Exacerbation of Chronic Obstructive 
Pulmonary Disease. Cureus 2019;11:2–7. https://doi.org/10.7759/
cureus.6073.

[10]. Malerba M, Ponticiello A, Radaeli A, Bensi G, Grassi V. Effect of Twelve-
months Therapy with Oral Ambroxol in Preventing Exacerbations 
in Patients with COPD. Double-blind, Randomized, Multicenter, 
Placebo-Controlled Study. Pulmonary Pharmacology & Therapeutics 
2004;17:27–34. https://doi.org/10.1016/j.pupt.2003.08.004.

https://doi.org/10.1186/s12931-019-1078-y.
https://doi.org/10.26355/eurrev_202205_28737
https://doi.org/10.26355/eurrev_202205_28737
https://doi.org/10.1080/15412555.2017.1347918
https://doi.org/10.1080/15412555.2017.1347918
https://doi.org/10.7759/cureus.6073
https://doi.org/10.7759/cureus.6073
https://doi.org/10.1016/j.pupt.2003.08.004


Compar ison of  C l in ica l  Outcomes between. . .                                                                 Mol id ia  et .  a l .

Jurnal  Sa ins  Farmasi  & K l in is  |  Vol .  11 No.  01 |  Apr i l  202466 P R O O F R E A D I N G  V E R S I O N

[25]. Chen H, Luo X, Du Y, He C, Lu Y, Shi Z, et al. Association between 
chronic obstructive pulmonary disease and cardiovascular disease 
in adults aged 40 years and above: data from NHANES 2013–2018. 
BMC Pulm Med 2023;23:318. https://doi.org/10.1186/s12890-023-
02606-1.

[26]. Ko FW, Chan KP, Hui DS, Goddard JR, Shaw JG, Reid DW, et al. Acute 
exacerbation of COPD. Respirology 2016;21:1152–65. https://doi.
org/10.1111/resp.12780.

[27]. Han MK. Patient Education: Chronic Obstructive Pulmonary Disease 
(COPD) treatments (Betond Basics). UpToDate 2023.

[28]. Poole P, Sathananthan K, Fortescue R. Mucolytic agents versus 
placebo for chronic bronchitis or chronic obstructive pulmonary 
disease. Cochrane Database of Systematic Reviews 2019;2020. 
https://doi.org/10.1002/14651858.CD001287.pub6.

[29]. Cho PSP, Fletcher HV, Turner RD, Patel IS, Jolley CJ, Birring SS. The 
Relationship Between Cough Reflex Sensitivity and Exacerbation 
Frequency in Chronic Obstructive Pulmonary Disease. Lung 
2020;198:617–28. https://doi.org/10.1007/s00408-020-00366-x.

[30]. Crooks MG, Den Brinker AC, Thackray-Nocera S, Van Dinther R, 
Wright CE, Morice AH. Domiciliary Cough Monitoring for the 
Prediction of COPD Exacerbations. Lung 2021;199:131–7. https://
doi.org/10.1007/s00408-021-00435-9.

[31]. Papi A, Avdeev S, Calverley PMA, Cordeiro CR, Jesenak M, Koblížek 
V, et al. Use of mucolytics in COPD: A Delphi consensus study. 
Respiratory Medicine 2020;175:106190. https://doi.org/10.1016/j.
rmed.2020.106190.

[32]. Papadopoulou E, Hansel J, Lazar Z, Kostikas K, Tryfon S, Vestbo J, 
et al. Mucolytics for Acute Exacerbations of Chronic Obstructive 
Pulmonary Disease: a Meta-analysis. Eur Respir Rev 2023;32:220141. 
https://doi.org/10.1183/16000617.0141-2022.

[33]. Zheng L. The Effect of Adjuvant Therapy with Ambroxol 
Hydrochloride in Elderly Chronic Obstructive Pulmonary Disease 
Patients. Am J Transl Res 2021. https://doi.org/PMID: 34540045; 
PMCID: PMC8430100.

[34]. Chen H, Zhou H, Luo C, Zong K, Fu Y, Li W, et al. Efficacy of treatment 
with N-acetylcysteine inhalation for AECOPD: A propensity-score-
matched cohort study. Clinical Respiratory J 2023;17:1038–47. 
https://doi.org/10.1111/crj.13690.

[35]. Dahlan MS. Statistik Untuk Kedokteran dan Kesehatan. 6th ed. 
Epidemologi Indonesia; 2020.

[36]. Cook N, Gey J, Oezel B, Mackay AJ, Kumari C, Kaur VP, et al. Impact 
of cough and mucus on COPD patients: primary insights from 
an exploratory study with an Online Patient Community. COPD 
2019;Volume 14:1365–76. https://doi.org/10.2147/COPD.S202580.

[37]. Janjua S, Pike KC, Carr R, Coles A, Fortescue R. Interventions 
to improve adherence to pharmacological therapy for chronic 
obstructive pulmonary disease (COPD). Cochrane Database of 
Systematic Reviews 2019. https://doi.org/10.1002/14651858.
CD013381.

[11]. Cazan D, Klimek L, Sperl A, Plomer M, Kölsch S. Safety of Ambroxol in 
the Treatment of Airway Diseases in Adult Patients. Expert Opinion 
on Drug Safety 2018;17:1211–24. https://doi.org/10.1080/1474033
8.2018.1533954.

[12]. Polkey M, Vogelmeier C, Dransfield M. COPD Assessment Test. COPD 
Assessment Test 2022. www.CATestonline.org (accessed March 28, 
2023).

[13]. Decalmer SC, Webster D, Kelsall AA, McGuinness K, Woodcock 
AA, Smith JA. Chronic cough: how do cough reflex sensitivity and 
subjective assessments correlate with objective cough counts during 
ambulatory monitoring? Thorax Journal 2007;62:329–34. https://
doi.org/10.1136/thx.2006.067413.

[14]. Sari CP, Hanifah S, Rosdiana R, Anisa Y. Efektivitas Pengobatan pada 
Pasien Penyakit Paru Obstruksi Kronis (PPOK) di Rumah Sakit Wilayah 
Yogyakarta. J Manaj dan Pelayanan Farm 2021;11:215. https://doi.
org/10.22146/jmpf.56418.

[15]. Kwon J-W, Moon J-Y, Kim S-H, Song W-J, Kim M-H, Kang M-G, et 
al. Korean version of the Cough Symptom Score: clinical utility and 
validity for chronic cough. Korean J Intern Med 2017;32:910–5. 
https://doi.org/10.3904/kjim.2016.132.

[16]. Wang Z, Wang M, Wen S, Yu L, Xu X. Types and applications of cough-
related questionnaires. J Thorac Dis 2019;11:4379–88. https://doi.
org/10.21037/jtd.2019.09.62.

[17]. Han MK, Martinez FJ. Host, Gender, and Early-Life Factors as Risks for 
Chronic Obstructive Pulmonary Disease. Clinics in Chest Medicine 
2020;41:329–37. https://doi.org/10.1016/j.ccm.2020.06.009.

[18]. Zhang Y, Wang L, Mutlu GM, Cai H. More to Explore: Further 
Definition of Risk Factors for COPD – Differential Gender Difference, 
Modest Elevation in PM2.5, and e-Cigarette Use. Front Physiol 
2021;12:669152. https://doi.org/10.3389/fphys.2021.669152.

[19]. Walia GK, Vellakkal R, Gupta V. Chronic Obstructive Pulmonary 
Disease and its Non-Smoking Risk Factors in India. COPD: Journal of 
Chronic Obstructive Pulmonary Disease 2016;13:251–61. https://
doi.org/10.3109/15412555.2015.1057807.

[20]. Kemenkes RI. Riset Kesehatan Dasar. Jakarta: Badan Penelitian dan 
Pengembangan Kementerian Kesehatan Republik Indonesia; 2018.

[21]. Bhatt SP, Kim Y, Harrington KF, Hokanson JE, Lutz SM, Cho MH, et 
al. Smoking duration alone provides stronger risk estimates of 
chronic obstructive pulmonary disease than pack-years. Thorax 
2018;73:414–21. https://doi.org/10.1136/thoraxjnl-2017-210722.

[22]. Chang JT, Meza R, Levy DT, Arenberg D, Jeon J. Prediction of COPD 
risk accounting for time-varying smoking exposures. PLoS ONE 
2021;16:e0248535. https://doi.org/10.1371/journal.pone.0248535.

[23]. Rey-Brandariz J, Pérez-Ríos M, Ahluwalia JS, Beheshtian K, 
Fernández-Villar A, Represas-Represas C, et al. Tobacco Patterns 
and Risk of Chronic Obstructive Pulmonary Disease: Results From a 
Cross-Sectional Study. Archivos de Bronconeumología 2023;59:717–
24. https://doi.org/10.1016/j.arbres.2023.07.009.

[24]. Kim S-H, Park J-H, Lee J-K, Heo EY, Kim DK, Chung HS. Chronic 
obstructive pulmonary disease is independently associated with 
hypertension in men: A survey design analysis using nationwide 
survey data. Medicine 2017;96:e6826. https://doi.org/10.1097/
MD.0000000000006826.

Copyright © 2024 The author(s). You are free to share (copy and redistribute the material in any medium or format) and adapt (remix, transform, and build upon the 
material for any purpose, even commercially) under the following terms: Attribution — You must give appropriate credit, provide a link to the license, and indicate if 
changes were made. You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use; ShareAlike — If you remix, 
transform, or build upon the material, you must distribute your contributions under the same license as the original (https://creativecommons.org/licenses/by-sa/4.0/)

https://doi.org/10.1186/s12890-023-02606-1
https://doi.org/10.1186/s12890-023-02606-1
https://doi.org/10.1111/resp.12780
https://doi.org/10.1111/resp.12780
https://doi.org/10.1002/14651858.CD001287.pub6
https://doi.org/10.1007/s00408-020-00366-x
https://doi.org/10.1007/s00408-021-00435-9
https://doi.org/10.1007/s00408-021-00435-9
https://doi.org/10.1016/j.rmed.2020.106190
https://doi.org/10.1016/j.rmed.2020.106190
https://doi.org/10.1183/16000617.0141-2022
https://doi.org/PMID: 34540045; PMCID: PMC8430100
https://doi.org/PMID: 34540045; PMCID: PMC8430100
https://doi.org/10.1111/crj.13690
https://doi.org/10.2147/COPD.S202580
https://doi.org/10.1002/14651858.CD013381
https://doi.org/10.1002/14651858.CD013381
https://doi.org/10.1080/14740338.2018.1533954
https://doi.org/10.1080/14740338.2018.1533954
https://doi.org/10.1136/thx.2006.067413
https://doi.org/10.1136/thx.2006.067413
https://doi.org/10.22146/jmpf.56418
https://doi.org/10.22146/jmpf.56418
https://doi.org/10.3904/kjim.2016.132
https://doi.org/10.21037/jtd.2019.09.62
https://doi.org/10.21037/jtd.2019.09.62
https://doi.org/10.1016/j.ccm.2020.06.009
https://doi.org/10.3389/fphys.2021.669152
https://doi.org/10.3109/15412555.2015.1057807
https://doi.org/10.3109/15412555.2015.1057807
https://doi.org/10.1136/thoraxjnl-2017-210722
https://doi.org/10.1371/journal.pone.0248535
https://doi.org/10.1016/j.arbres.2023.07.009
https://doi.org/10.1097/MD.0000000000006826
https://doi.org/10.1097/MD.0000000000006826

	ABSTRACT
	Introduction
	Methods 
	Research Method
	Research Procedure
	Data Analysis

	Result and Discussion 
	Limitation
	Conclusion
	Conflict of Interest
	References

