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ABSTRACT

Objectives: Evidence suggests that both N-Acetyl-L-cysteine (NAC) and NAC in combination with
propolis (NAC-P) reduce symptoms of acute bronchitis and improve Health-Related Quality of Life
(HRQoL). This study aimed to compare the impact of NAC and NAC-P therapy on acute bronchitis
patients' quality of life. Design, setting, and subjects: A randomized, single-blind parallel-group
study was achieved at Municipal Institute for Lung Diseases and Tuberculosis Medical Centre,
Belgrade, Serbia. Patients with acute bronchitis were randomly assigned into two groups to
receive NAC (200mg three times a day) or NAC-P (200mg+80mg three times a day) orally for a
minimum of ten days. HRQoL of patients was measured twice (at two appointments) using the
Leicester Cough Questionnaire (LCQ) and EQ-5D questionnaires. Results: The study included 42
patients in the NAC-P group and 43 in the NAC group. The correlation between the LCQ total
score and Health State Values (HSV) was positive and statistically significant in the NAC-P and
the NAC groups at the second appointment. The differences between values of EQ-5D scores
were slightly higher (but not statistically significant) in the NAC-P group compared to the NAC
group, indicating a more remarkable improvement of HRQoL using NAC-P. Conclusion: NAC-P
and NAC may improve HRQoL in patients with acute bronchitis. EQ-5D scale values indicated that
NAC-P might improve quality of life more than NAC. Our results may provide the basis for better
decision-making by healthcare professionals when choosing the right therapy.
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INTRODUCTION

Original Article

Belgrade - Faculty of Pharmacy, Belgrade,

Living longer and better is what every human being wants. A
long life, by itself, is not always satisfying. Satisfaction goes
hand-in-hand with the quality of life, primarily health-related.
Health-Related Quality-of-Life (HRQoL) is a broad term as
individuals perceive the term “being healthy” from different
viewpoints; therefore, different factors can influence it. HRQoL
is multifactorial and integrates how health conditions and
treatments affect the patient's life and daily well-being."?
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Upper respiratory tract conditions have a considerable influence
on the quality of life of patients. Such conditions, including
acute bronchitis and acute cough, may affect several aspects of
HRQoL. These include physical functions, physical status, body
pain, vitality, social functions, emotional status, and mental
health.? Therefore, such conditions require measuring humanistic
outcomes alongside those of a clinical nature to monitor the
improvement of patient health status.

Approximately 5% of the older population worldwide will suffer
from acute bronchitis each year, caused by viruses in 95% of
cases. Considering these rates, the treatment presents a global
economic burden with more than 10 million GP visits yearly.*

In 2018 in Serbia, the rate of diagnosed patients with acute
bronchitis was 33.31 per 1000 inhabitants. This condition
was one of the most common respiratory diseases.” In most
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cases, patients alone cannot resolve symptoms related to acute
bronchitis (such as productive cough, high body temperature,
headache, dyspnoea, and nasal congestion). Therefore, patients
require frequent visits to General Practitioners (GPs).® Symptoms
related to acute bronchitis led to increased numbers of GP visits,
additional costs for patient treatment, and increased direct and
indirect health care costs.”

N-Acetyl-L-cysteine (NAC) has beneficial effects, for example,
against impaired mucous secretion clearance, and is used as a
treatment option in different conditions.® Although the NAC
is primarily indicated for therapy of acetaminophen toxicity,
the NAC is also used for viscous and mucus hypersecretions
during some respiratory diseases (pneumonia, bronchitis,
tracheobronchitis, coughing, and flu infections). The maximum
daily dose for respiratory diseases is 600mg once daily. The most
common adverse drug reactions when the maximum dose is
applied were Gastrointestinal (GIT), but in some studies, their
frequency was similar to placebo.” Accordingly, paying attention
to patients with a gastric or duodenal ulcer is necessary. Also,
precautions should be taken in patients with bronchospasm
and histamine intolerance or those who already take antitussive,
antibiotics, carbamazepine, nitroglycerin, and activated charcoal
medicines.'” In the Republic of Serbia, products that consist NAC
are registered as medicines (over-the-counter medicines in oral
dosage forms and as i.v. infusion) and as dietary supplements.

One published study aimed to analyze the effects of an
antimicrobial agent Thiamphenicol Glycinate (TG) compared to
TG-acetylcysteine administered as an aerosol in treating acute
bronchitis (among other acute diseases of the upper respiratory
tract). The results indicated that the antimicrobial agent, in
combination with acetylcysteine, was more effective in eliminating
coughs over six days of treatment.!’ Two studies indicated the
importance of NAC with Propolis (NAC-P) in antioxidant
protection and respiratory symptom reduction in pediatric
patients with adenoid hypertrophy.!*** Propolis possesses
antibacterial, antiviral, and antifungal effects. Unsurprisingly it is
widely used as a treatment for upper respiratory tract infections."
A further study examined the combination of NAC with propolis
(600mg + 80mg, NAC with propolis daily, for ten days) for acute
respiratory infection treatment. Improved patient health, cough
reduction, and mucus secretions were observed.'®

There are several published reports which have measured HRQoL
in patients with acute bronchitis and/or acute cough conditions
using generic questionnaires (SF-36° and EuroQol*) and specific
questionnaires (Infant/Toddler Quality of Life Questionnaire
(ITQOL-97),> Cough-specific ~quality-of-life questionnaire
(CQLQ)," Leicester Cough Questionnaire (LCQ-acute)®"
and Parent-proxy Children's Acute Cough-specific QoL
Questionnaire (PAC-QoL).?**?) Questionnaires have been used

in both adult*7** and paediatric populations.>***

Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1, Jan-Mar, 2024

The LCQ was originally developed for chronic cough
conditions.” This questionnaire was recently validated to assess
HRQoL in acute cough conditions (LCQ-acute). The LCQ-acute
questionnaire offered good psychometric characteristics for all

sub-domains and total scores.!®242¢

This study aimed to compare the impact of NAC and NAC-P
therapy on acute bronchitis patients' quality of life.

MATERIALS AND METHODS

Patients

A randomized, parallel-group study was conducted at the
Municipal Institute for Lung Diseases and Tuberculosis Medical
Centre, Belgrade, the Republic of Serbia. Patients were randomly
assigned into two groups to receive NAC (200mg three times
a day) or NAC-P (200mg+80mg three times a day) orally for a
minimum of ten days. The producer of the dietary supplements
used in the study was Abela Pharm. The patients were informed
about the products they would use in the study, how to use them
and their effectiveness. Patients were also instructed within the
informed consent to comply with the product use regimen. The
compliance with the treatment was checked after the treatment
was over.

The inclusion criteria were: Patients older than 18 years with
a confirmed diagnosis of acute bronchitis (J20 according to
International Classification of Diseases (ICD) ver. 10).” The
exclusion criteria were: Pregnant or lactating female patients,
patients allergic to propolis or NAC, patients with pre-existing
respiratory disease (such as asthma or chronic bronchitis,
evidence of fixed airflow obstruction), patients with gastric
or duodenal ulcers, and patients that use nitroglycerin in their
therapy.

The study was conducted from April 2018 to May 2020. Patients
were recruited after medical examination by an experienced
pulmonologist (Z.D.). Diagnosis of acute bronchitis was
established if patients met the following criteria: Positive
abnormal chest auscultation, current predominant cough,
C-Reactive Protein (CRP) < 30mg/L, negative chest X-ray, and
positive results from inflammatory cytology of sputum samples.
Every patient’s chest X-ray excluded pneumonia. Positive results
of inflammatory cytology of sputum included the observation
of a foul smell and thick white or purulent appearance. A
microbiological test of the sputum indicated microbial infection.

During the initial visit, all patients were informed about the study
procedure, the potential risks, and the possibility of discontinuing
participation at any time. All patients needed to sign an informed
consent form.

The sample size was calculated as the number of patients needed
for a paired t-test (to test the difference in results between NAC
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and NAC-P groups). For a = 0.05 and 80% detection power 33
patients in each group were needed.”®

The study was approved by the Ethics Committees of the Municipal
Institute for Lung Diseases and Tuberculosis and was conducted
following the requirements of ICH/GCP and regulations and
principles for conducting clinical trials in the Republic of Serbia.

Measurements

Two medical appointments were scheduled for all patients
(NAC and NAC-P groups). The time interval between the two
appointments was set for 10£5 days. During the first visit, all
medical data were recorded. Blood samples were collected
from both groups of patients. Each patient completed two
questionnaires (LCQ and the 3-level EQ-5D version (EQ-5D-3L))
during the first and second appointments.

Biochemical, oxidative, and inflammatory parameters were
examined in all blood samples (results presented in another
study). Data collected at the first and second appointments
included smoking status (smoker/non-smoker), alcohol
consumption (alcohol  consumer/non-consumer),
cough status (occasional/persistent), expectoration (present/
not-present), sputum appearance (thick white/purulent), sputum
volume, the microbiological test of sputum (positive/negative)

and the average value of CRP.

status

The LCQ consists of 19 questions assigned to three domains;
physical, psychological, and social. Question numbers 1, 2,
3, 9, 10, 11, 14, and 15 belong to the physical domain. The
psychological domain refers to questions 4, 5, 6, 12, 13, 16, and
17, and the social domain refers to questions 7, 8, 18, and 19.
All questions have positive scoring on a 7-point Likert scale.
Each domain score was calculated as an average value of scores
of questions that are only part of the domain and may be in the
range from 1 to 7. The total score was also calculated as the sum
of all three domain scores (ranging from 3 to 21). A higher score
reflected a higher HRQoL.*

The EQ-5D questionnaire is a general HRQoL questionnaire.
The EQ-5D questionnaire consists of five statements with three
possible answers and a Visual-Analog Scale (VAS). Each answer
indicates the function level: level 1, "no problem" (scored as
1); level 2, "there are certain problems" (scored as 2); and level
3, "extreme problems" (scored as 3). The combination of levels
assigned to each statement forms a code of 5 numbers. In this way;,
there are 245 possible codes. Code 11111 reflects the condition of
perfect health as opposed to code 33333, which hypothetically
represents the worst health condition. The code of five numbers
was converted into a unique number, "Health State Value" (HSV),
using the HSV formula.?**® The HSV value ranged from 0 (the
worst possible health condition) to 1 (the best possible health
condition). Another part of the EQ-5D is a VAS scale, where a
value of 0 represents the worst and 100 represents the best health

350

condition. The VAS value was obtained by crossing the scale at
the degree that best describes the respondent’s current health
condition.

Permission for using questionnaires was obtained by copyright
holders (EQ-5D from EuroQol group and for the LCQ from
Professor Surinder Birring).

Statistical analysis

Demographic and clinical patient data were analyzed and
presented using descriptive analysis, including calculation of
mean value and standard deviation. Types of variable distribution
were confirmed using the Shapiro-Wilk normality test.

For interval variables with normal distribution, the Student
t-test was used to test the mean difference within the same
group of patients (between data collected during two different
appointments) and between two patient groups. Otherwise, the
non-parametric Wilcoxon-Mann-Whitney U test was applied
for differences between two groups of patients. The Wilcoxon
signed-rank test was used to test differences in repeated
measurements within the same group of patients. The Chi-square
test was used to test the association between categorical variables.

Psychometric properties were tested using analysis of internal
consistency, test-retest reliability, and concurrent validity.
Internal consistency of the LCQ domain and total scores, as well
as EQ-5D HSV values, were assessed by calculating Cronbach's
a coeflicient and determining the range of Cronbach's a if the
item was deleted. A scale with a value of Cronbach's a coefficient
greater than 0.7 was considered to exhibit good consistency.*!

The level of significance was determined by a value of p<0.05.
Microsoft Office Excel 10 and Predictive Analytics SoftWare,
version 28 (SPSS Inc. Chicago, Illinois, SAD) were used for data
analysis.

RESULTS

Forty-nine patients received NAC-P (the NAC-P group) and 45
patients received NAC (the NAC group) at the initial medical
appointment.

Seven patients from the NAC-P group exited the study because
of the smell of NAC-P (one patient), nausea (one patient), and
other unspecified reasons (five patients). Two patients left the
NAC group without specified reasons. Therefore, the analysis
was performed on a sample of 42 patients in the NAC-P group
(drop-out rate 14.28%) and 43 in the NAC patients group
(drop-out rate 4.44%).

The average period between the first and second medical
appointments was 13.23 days (SD=5.05).

All patients were 54.60 years old on average (SD=16.50, range:
18-85 years). Most of the patients were female (74.12%).
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Table 1: Socio-demographic and clinical characteristics of patients.

NAC-P group, (n=42)

Age, mean in years (SD) 54.38 (16.39)

Gender (N, (%))

Female 30 (71.43)
Male 12 (28.57)
Smoking status (N, (%))

Current smokers 17 (40.48)
Non-smokers 25 (59.52)
Alcohol consumption, (N, (%))

Consumers 4(9.52)
Non-consumers 38 (90.48)
Cough status (N, (%))

Occasional 30 (73.17)
Persistent 11 (26.83)
Expectoration (N, (%))

Present 34 (80.95)
Not present 12 (19.05)
Sputum appearance (N, (%))

Thick white 24 (68.57)
Purulent 11 (31.43)
Sputum volume, mL (mean (SD)) 1.92 (1.07)
The microbiological test result of

sputum (N, (%))

positive 2 (4.88)
Negative 39 (95.12)
Average CRP value (mean (SD))

1** appointment 4.75 (1.49)
2" appointment 3.99 (10.89)

NAC Group, (h=43) Difference between NAC-P and NAC
groups (p-value)

t=-0.12 (0.90)
X2= 0.31 (0.57)

54.81 (16.79)

33 (76.74)
10 (23.25)
X2= 0.22 (0.64)
20 (46.51)
13 (53.49)
X2= 0.00 (0.97)
4(9.30)
39 (90.70)
X2=2.75 (0.09)
24 (55.81)
19 (44.19)
X2=0.90 (0.34)
38 (88.37)
5(11.63)
X2= 0.47 (0.49)
31 (75.61)
10 (24.39)
1.58 (0.60) t=0.99 (0.32)
X2= 0.21 (0.94)
3(7.32)
38 (92.68)
4.19 (7.36) Z =-0.38 (0.70)
1.97 (2.83) Z=-1.22(0.22)

t- Student t-test, x2- Chi-square test, Z - Wilcoxon Sign-Rank Test, NAC - N-Acetyl-L-cysteine, NAC-P - NAC combination with propolis, CRP - C-reactive protein,

SD - standard deviation, p-value - level of significance.
There were no significant differences between the two groups

concerning socio-demographic and clinical data (Table 1).

There was no statistically significant difference in the CRP at both
appointments in the NAC-P patients (Z=-0.067, p=0.94) and
NAC patients (Z=-1.89, p=0.058).

The LCQ questionnaire provided good internal consistency. The
Cronb ach's a coefficient of the total LCQ scales was greater than
0.7 in both groups of patients at both appointments and was
different from that of the HCV scale (Table 2).

Correlation between the LCQ total score and EQ-5D HSV was
positive and statistically significant both for the NAC-P and the
NAC groups of patients at the second appointment (r_ = 0.43,
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p<0.05 and r_ = 0.38, p<0.05, respectively), as oppose to the first
appointment (r = 0.18, p=0.24 and r = 0.28, p=0.63, respectively).

Nevertheless, statistically significant differences were noted in
the quality-of-life (in all domains and total scores) of patients
at the beginning and the end of the study (improvement in
HRQoL after completing therapy with both NAC-P and NAC)
(Table 3). The differences between the HSV and VAS score values
were slightly higher in the NAC-P compared to the NAC group
but not statistically significant (HSV mean difference between
two appointments in the NAC-P group was 0.13 vs. 0.09 in the
NAC group; VAS mean difference between two appointments
in the NAC-P group was 9.43 vs. 8.56 in the NAC group). These
values indicated that a greater improvement in HRQoL had been
achieved with NAC-P.
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Questionnaire/
Domain

LCQ

Physical domain

Psychological domain

Social Domain

Total Score

EQ5D
HSV

VAS

Table 2: Internal consistency of the LCQ and EQ5D questionnaires.

Cronbach's a (range of Cronbach's a if item deleted)
NAC-P group NAC group

1stappointment 2" appointment 1%t appointment 2" appointment

0.75
(0.64-0.77)
0.73
(0.65-0.77
0.63
(0.44-0.68)
0.88
(0.88-0.89)

0.45
(0.14-0.54)
/

0.75 0.70 0.85
(0.69-.079) (0.61-0.74) (0.80-0.86)
0.81 0.77 0.92
(0.75-0.85) (0.68-0.82) (0.89-.093)
0.78 0.83 0.82
(0.69-0.79) (0.77-0.82) (0.73-0.81)
0.91 0.89 0.95
(0.91-.092) (0.87-0.90) (0.95-0.95)
0.63 0.66 0.70
(0.48-0.59) (0.55-0.63) (0.60-0.72)
/ / /

NAC-P - NAC combination with propolis, SD - standard deviation, HSV - health state value, VAS - visual analog scale.

’IS(
appointment

Mean (SD),
(W, p)
LCQ
Physical 4.73 (1.00)
domain (W=0.97,
£=0.38)
Psychological ~ 4.53 (1.04)
domain (W=0.98,
p=0.61)
Social Domain  4.94 (1.23)
(W=0.96,
$=0.20)
Total Score 14.20 (3.00)
(W=0.98,
£=0.92)
EQ5D
HSV 0.69 (0.07)
(W=0.82,
p<0.001)
VAS 74.47 (4.67)
(W=0.94,
p=0.02)
DISCUSSION

Table 3: LCQ and EQ-5D scores in the NAC-P and the NAC groups.

NAC-P group
znd
appointment

Mean (SD),
(W, p)

6.11 (0.75)
(W=0.89,
p=0.001)
5.99 (1.02)
(W=0.86,
p<0.001)
6.20 (0.98)
(W=0.80,
p<0.001)
18.31 (2.57)
(W=0.87,
p<0.001)

0.82 (0.15)
(W=0.82,
p<0.001)

83.90 (6.23)
(W=0.92,
p<0.05)

Difference
between
appointments,
Z(p)

-5.42
(p<0.001)

-5.25
(p<0.001)

-4.94
(p<0.001)

-5.53
(p<0.001)

-4.49
(p<0.001)

-5.52
(p<0.001)

NAC group Difference Difference
1t ond . between between
NAC-P NAC-P

appointment appointment between

appointments,
Mean (SD), Mean (SD), Z'zg) 20) (20 9roupsat1*  groupsat ond

and NAC and NAC

(W, p) (W, p) appointment, appointment,
U (p) U (p)

4.52 (0.98) 6.17 (0.91) -5.19 771.00 (p=0.24) 853.50

(W=0.97, (W=0.85, (p<0.001) (0.66)

p=0.37) p<0.001)

4.47 (0.98) 6.12 (1.08) -5.02 873.50 842.50 (p=0.59)

(W=0.89, (W=0.78, (p<0.001) (p=0.79)

p=0.001) <0.001)

4.65 (1.30) 6.30 (1.01) -5.08 785.00 834.00

(W=0.97, (W=0.73, (p<0.001) (p=0.29) (p=0.52)

p=0.46) p<0.001)

13.65 (2.91) 18.44 (2.87) -5.29 782.00 874.50

(W=0.96, (W=0.79, (p<0.001) (p=0.28) (p=0.80)

p=0.13) <0.001)

0.68 0.77 (0.21) -3.94 843.00 789.50

(0.15) (W=0.85, (p<0.001) (p=0.59) (p=0.30)

(W=0.89, p<0.001)

p=0.001)

70.16 (7.60) 78.72 (8.34) -5.48 575.00 564.50

(W=0.96, (W=0.98, (p<0.001) (p<0.05) (p<0.05)

=0.20) p=0.53)

Both NAC and NAC-P contributed to HRQoL improvement.
Although acute bronchitis includes less severe symptoms such as

Our study is the first in Serbia that investigated the impact of NAC  {he acute onset of cough, with or without sputum production, and
and NAC-P treatment of acute bronchitis on patients HRQoL. is self-limited, there is evidence that NAC could disrupt biofilms,
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inhibit biofilm formation and thus contribute to faster patient
recovery® and faster HRQoL improvement. Total LCQ scores,
as well as scores in all LCQ questionnaire domains (physical,
psychological and social) in both patient groups (NAC and
NAC-P), were significantly higher after the second appointment
(after a minimum period of 10 days). Each EQ5D score value
(HSV and VAS) was also significantly higher.

Similar to the study by Yousaf et al, the LCQ questionnaire
exhibited good internal reliability (Cronbach's a > 0.9) on a
sample of patients with acute bronchitis."® Our study included
additional reliability analysis of “Cronbach’s a if the item was
deleted,” which also assured good questionnaire reliability. The
LCQ-acute is a valid tool to assess specific HRQoL in patients
with acute bronchitis. On the other hand, the general scale
EQ-5D did not achieve Cronbach's a minimum value for good
consistency. As acute bronchitis is a short-term condition, the
possible reason for such a result may be that the general scale,
such as that for EQ-5D, is not specific enough to detect slight

differences in a short period.

Yousaf et al., also found a significant negative correlation between
LCQ total score and cough VAS scale.’® Our study did not include
the cough VAS scale but the general VAS scale as part of the
EQ-5D tool.

The correlation between LCQ total score and VAS was significant
at the second appointment for the NAC and NAC-P groups, but
not at the first appointment. As both tools (LCQ and EQ5D) were
positively correlated, higher LCQ scores led to higher VAS scores.

It is well known that propolis possesses antibacterial, antiviral,
antifungal, and anti-inflammatory properties.*> Propolis-based
products could be beneficial for treating otitis media, tracheitis,
rhinosinusitis, and bronchitis.** Our results failed to show greater
LCQ scores in NAC-P patients over NAC patients, unlike the
EQ5D scores of HSV and VAS. Obradovic et al., demonstrated
significant antioxidant protection from NAC-P when compared
with NAC."?

In our study, potential confounding factors were limited
as the two groups of patients (NAC and NAC-P) were not
significantly different for variables: age, smoking status, cough
status, expectoration, sputum appearance, sputum volume,
microbiological sputum test, and CRP values. However, our study
possessed several limitations. The study was conducted over
2 years due to the complex selection of patients to be matched,
the complex inclusion criteria, and the workload of doctors who
performed the patient selection. The EQ-5D scale was used as
a comparative tool to the LCQ questionnaire missed to prove

satisfactory reliability.
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CONCLUSION

The results of our study indicated that both NAC-P and NAC
could significantly influence HRQoL improvement in patients
with acute bronchitis. EQ-5D scale values indicated that NAC-P
might contribute to a greater improvement in HRQoL than NAC.
Further analysis with more participants could contribute to more
precise data. Our findings could lead to better decision-making
by healthcare professionals about patient therapy leading to more
successful patient recovery.
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combination with propolis; HRQoL: Health-Related Quality of
Life; LCQ: Leicester Cough Questionnaire; EQ-5D: Health State
Value Questionnaire EuroQol group; HSV: Health State Value;
GP: General Practitioner; SF-36: Short Form Health Survey;
ITQOL-97: Infant/Toddler Quality of Life Questionnaire;
CQLQ:  Cough-specific  Quality-of-life  Questionnaire;
PAC-QoL: Parent-proxy Children's Acute Cough-specific QoL
Questionnaire; ICD: International Classification of Diseases;
ICH/GCP: The International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Human Use/
Good clinical practice; CRP: C-reactive protein.

SUMMARY

Our study confirmed that the correlation between the
questionnaire scores, which specifically measure the quality of
life in patients with acute cough conditions (LCQ total score),
and the generic health value questionnaire subscale (HSV), was
positive and statistically significant in the NAC-P and the NAC
groups after ten days of treatment. The differences between
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values of EQ-5D scores were slightly higher (but not statistically
significant) in the NAC-P group compared to the NAC group,
indicating a more remarkable improvement of HRQoL using
NAC-P. The general conclusion of this paper is that NAC-P and
NAC may improve HRQoL in patients with acute bronchitis,
and NAC-P might improve quality of life more than NAC. This
conclusion could help healthcare practitioners better decide the
appropriate patient treatment.

REFERENCES

1.

Sitlinger A, Zafar SY. Health-related quality of life: the impact on morbidity and
mortality. Surg Oncol Clin N Am. 2018;27(4):675-84. doi: 10.1016/j.50c.2018.05.008
, PMID 30213412.

. Rolfsjord LB, Skjerven HO, Carlsen KH, Mowinckel P, Bains KE, Bakkeheim E, et

al. The severity of acute bronchiolitis in infants was associated with quality of life
nine months later. Acta Paediatr. 2016;105(7):834-41. doi: 10.1111/apa.13396, PMID
26970427.

. Linder JA, Singer DE. Health-related quality of life of adults with upper respiratory

tract infections. J Gen Intern Med. 2003;18(10):802-7. doi: 10.1046/j.1525-1497.200
3.21246.x, PMID 14521642.

. Braman SS. Chronic cough due to acute bronchitis: ACCP evidence-based clinical

practice guidelines. Chest. 2006;129(1);Suppl:955-103S.

. Institute of Public Health of Serbia. Health statistical yearbook of Republic of Serbia.

Available  from:

2018;2019.

http://www.batut.org.rs/download/publikacije/pub2018.pdf.

. Kinkade S, Long NA. Acute bronchitis. Am Fam Phys. 2016;94(7):560-5. PMID

27929206.

. Lee KK, Matos S, Evans DH, White P, Pavord ID, Birring SS. A longitudinal assessment

of acute cough. Am J Respir Crit Care Med. 2013;187(9):991-7. doi: 10.1164/rccm.
201209-16860C, PMID 23471466.

. Kruttschnitt E, Wegener T, Zahner C, Henzen-Biicking S. Assessment of the efficacy

and safety of ivy leaf (Hedera helix) cough syrup compared with acetylcysteine in
adults and children with acute bronchitis. Evid Based Complement Alternat Med.
2020;2020:1910656. doi: 10.1155/2020/1910656, PMID 32454850.

. Calverley P, Rogliani P, Papi A. Safety of N-Acetylcysteine at High Doses in Chronic

Respiratory Diseases: A Review. Drug safety. 2021;44(3):273-90.

. Medicies and Medical Devices Agency of Serbia. Consumer Medicines Information

leaflet. Fluimucil®, granules for oral solution. [internet] [cited 28.3.2023]. Available
from: https://www.alims.gov.rs/doc_file/lekovi/pil/515-01-01696-18-002.pdf.

. Blasi F, Page C, Rossolini GM, Pallecchi L, Matera MG, Rogliani P, et al. The effect of

N-acetylcysteine on biofilms: implications for the treatment of respiratory tract
infections. Respir Med. 2016;117:190-7. doi: 10.1016/j.rmed.2016.06.015, PMID
27492531.

. Obradovi¢ T, Radisi¢ B, Agi¢ A, Kor¢ok D, Mirkovi¢ D, Spasojevi¢-Kalimanovska V, et

al. Comparison of the antioxidative action of the two N-acetylcystein containing
products: Propomucil® and Fluimucil® in a group of smokers who have seasonal
coughing problems. Hrana i ishrana. 2018;59(2):33-41. doi: 10.5937/Hralsh1801033
0.

. Foli¢ M, Nesic¢ V, Arsovi¢ N. Efficiency of propolis and N-acetylcisteine on reduction

in symptom severity of respiratory infection in children with adenoid hypertrophy. J
Pharm Pharmacol. 2020;8:91-8.

. Wagh VD. Propolis: a wonder bees product and its pharmacological potentials. Adv

Pharmacol Sci. 2013:308249. doi: 10.1155/2013/308249, PMID 24382957.

. Videnovi¢-lvanov J, Mihajlovi¢-Vucini¢ V, Filipovi¢-Stepi¢ S, Filipovi¢ I, Caminati

M, Agic |, et al. Evaluation of efficacy and tolerability of a fixed combination of

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

N-acetylcysteine (NAC) with propolis as a supplement in treatment of adults with
acute respiratory infections a real life observational single centre clinical trial. EC
Pulmonol Respir Med. 2020;9(6):110-6.

. Polley L, Yaman N, Heaney L, Cardwell C, Murtagh E, Ramsey J, et al. Impact of cough

across different chronic respiratory diseases: comparison of two cough-specific
health-related quality of life questionnaires. Chest. 2008;134(2):295-302. doi: 10.13
78/chest.07-0141, PMID 18071022.

. French CT, Irwin RS, Fletcher KE, Adams TM. Evaluation of a cough-specific quality-of-

life questionnaire. Chest. 2002;121(4):1123-31. doi: 10.1378/chest.121.4.1123, PMID
11948042.

. Yousaf N, Lee KK, Jayaraman B, Pavord ID, Birring SS. The assessment of quality of

life in acute cough with the Leicester Cough Questionnaire (LCQ-acute). Cough.
2011;7(1):4. doi: 10.1186/1745-9974-7-4, PMID 21767404.

. Kwon JW, Moon JY, Kim SH, Song WJ, Kim MH, Kang MG, et al. Reliability and validity

of a Korean version of the Leicester cough questionnaire. Allergy Asthma Immunol
Res. 2015;7(3):230-3. doi: 10.4168/aair.2015.7.3.230, PMID 25749761.
Anderson-James S, Newcombe PA, Marchant JM, O'Grady KA, Acworth JP, Stone DG,
et al. An acute cough-specific quality-of-life questionnaire for children: development
and validation. J Allergy Clin Immunol. 2015;135(5):1179-85.e1. doi: 10.1016/j.,jaci.20
14.08.036, PMID 25441641.

Lovie-Toon YG, Chang AB, Newcombe PA, Vagenas D, Anderson-James S, Drescher
BJ, et al. Longitudinal study of quality of life among children with acute respiratory
infection and cough. Qual Life Res. 2018;27(4):891-903. doi: 10.1007/s11136-017-
1779-y, PMID 29357027.

Koehler U, Hildebrandt O, Fischer P, Gross V, Sohrabi K, Timmesfeld N, et al. Time
course of nocturnal cough and wheezing in children with acute bronchitis monitored
by lung sound analysis. Eur J Pediatr. 2019;178(9):1385-94: 1385-94).

Birring SS, Prudon B, Carr AJ, Singh SJ, Morgan MD, Pavord ID. Development of a
symptom specific health status measure for patients with chronic cough: Leicester
Cough Questionnaire (LCQ). Thorax. 2003;58(4):339-43. doi: 10.1136/thorax.58.4.33
9, PMID 12668799.

Schmit KM, Coeytaux RR, Goode AP, McCrory DC, Yancy WS Jr, Kemper AR, et al.
Evaluating cough assessment tools: a systematic review. Chest. 2013;144(6):1819-26.
doi: 10.1378/chest.13-0310, PMID 23928647.

Ward N, Stiller K, Rowe H, Holland AE. The psychometric properties of the Leicester
Cough Questionnaire and Respiratory Symptoms in CF tool in cystic fibrosis: A
preliminary study. J Cyst Fibros. 2017;16(3):425-32. doi: 10.1016/j.,jcf.2016.11.011,
PMID 27986494.

Birring SS, Brew J, Kilbourn A, Edwards V, Wilson R, Morice AH. Rococo study:
a real-world evaluation of an over-the-counter medicine in acute cough (a
multicentre, randomised, controlled study). BMJ Open. 2017;7(1):e014112. doi: 10.11
36/bmjopen-2016-014112, PMID 28093442.

International statistical classification of diseases and related health problems. WHO;
2010. 10* revision [internet] [cited 15.8.2020]. Available from: https://icd.who.int/br
owse10/Content/statichtml/ICD10Volume2_en_2010.pdf.

Lenth RV. Java applets for power and sample size 2006; 05.07.2021. Available from: h
ttp://www.stat.uiowa.edu/~rlenth/Power/oldversion.html.

Szende A, Oppe M, Devlin N. EQ-5D value sets: inventory, comparative review and
user guide. Dordrecht: Springer; 2007.

Brooks R. EuroQol: the current state of play. Health Policy. 1996;37(1):53-72. doi: 10.1
016/0168-8510(96)00822-6, PMID 10158943.

Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika.
1951;16(3):297-334. doi: 10.1007/BF02310555.

Kujumgiev A, Tsvetkova |, Serkedjieva Y, Bankova V, Christov R, Popov S. Antibacterial,
antifungal and antiviral activity of propolis of different geographic origin. J
Ethnopharmacol. 1999;64(3):235-40. doi: 10.1016/50378-8741(98)00131-7, PMID
10363838.

Di Pierro F, Zanvit A, Colombo M. Role of a proprietary propolis-based product on
the wait-and-see approach in acute otitis media and in preventing evolution to
tracheitis, bronchitis, or rhinosinusitis from nonstreptococcal pharyngitis. Int J Gen
Med. 2016;9(9):409-14. doi: 10.2147/1JGM.S5118967, PMID 27956842.

Cite this article: Tadi¢ |, Zuza O, Zujovi¢ D, Agi¢ A, Koréok D, Lazovi¢ B, et al. The Comparative Analysis of the Impact of N-Acetyl-L-Cysteine and its Combination
with Propolis on Quality-of-Life in Patients with Acute Bronchitis. Indian J of Pharmaceutical Education and Research. 2024;58(1):348-54.

354

Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1, Jan-Mar, 2024



