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Background/Aims: There is insufficient quality data to recommend the use of 
herbs for the treatment of acute bronchitis. Small number of randomized trials 
of plant extracts for this purpose were determined to be low quality and there are 
concerns for the safety. HL301 is a combined product of seven medicinal plants. 
In the present study, we tried to evaluate the efficacy and safety of HL301 for the 
treatment of acute bronchitis with a randomized, double-blind, placebo-con-
trolled, multicenter trial design.
Methods: A total of 166 patients with acute bronchitis were randomized to receive 
placebo or HL301 (600 mg/day) for 7 days. The primary endpoint was change in 
bronchitis severity score (BSS) from baseline visit (visit 2) to the end of treatment 
(visit 3). Other efficacy variables were the change of each component of the BSS 
(cough, sputum, dyspnea, chest pain, and crackle) with treatment, response rate, 
improvement rate, satisfaction rate and number of rescue medications taken.
Results: Changes in the BSS from visit 2 to visit 3 were higher in the HL301 group 
than in the placebo group both in the full analysis set (4.57 ± 1.82 vs. 3.15 ± 3.08, p < 
0.01) and in the per protocol set (4.62 ± 1.81 vs. 3.30 ± 3.03, p < 0.01). Four BSS com-
ponents (cough, sputum, dyspnea, and chest pain) improved more with HL301 
treatment than with placebo treatment. Participants treated with HL301 showed 
higher response, improvement, and satisfaction rates and less use of rescue medi-
cation than the placebo group. 
Conclusions: HL301 (600 mg/day) was effective and safe for symptomatic treat-
ment of acute bronchitis.
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HL301 in the treatment of acute bronchitis: a 
phase 2b, randomized, double-blind, placebo- 
controlled, multicenter study
Sang Won Yoon1, Myung Jae Park2, Chin Kook Rhee3, Joo Hun Park4, Sang Yeub Lee5, Do Jin Kim6,  
Dong Gyu Kim7, and Jae Yeol Kim1

INTRODUCTION

The efficacy and safety of herbs for symptomatic treat-
ment of bronchitis is not well established due to insuffi-

ciency of qualified data. In a previous study, we reported 
the efficacy and safety of HL301, a product containing 
seven herbs for the treatment of acute bronchitis (AB) 
and acute exacerbation of chronic bronchitis (AECB) [1]. 
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During the review of the manuscript and in the process 
of reporting the results of the study to the Korean Food 
and Drug Administration, we received a common com-
ment concerning the combined grouping of patients 
with AB and AECB. As is well known, AB and AECB are 
very different diseases in causative pathogens, treatment 
modalities, and outcomes. AB is usually caused by vi-
ral infection [2]. Common clinical symptoms are cough, 
with or without the production of sputum, which lasts 
from several days to weeks. It is typically self-limited, 
resolving within 1 to 3 weeks. Treatment of AB is focused 
on supportive care and antibiotics are generally not nec-
essary for the great majority of patients [3]. On the oth-
er hand, 70% to 80% of acute exacerbations of chronic 
obstructive pulmonary disease (AE COPD) develop due 
to respiratory infections and bacterial infections trigger 
one-third to one-half of COPD exacerbations [4]. Sys-
temic corticosteroids and antibiotics play important 
roles in the treatment of moderate or severe AE COPD 
[5]. Although we enrolled patients with a mild form of 
AE COPD in the previous study, duration of symptoms 
and clinical responses rate must have been different be-
tween AB and AE COPD. On considering the pitfall of 
the previous study, we decided to evaluate the efficacy 
and safety of HL301 solely focusing on patients with AB. 

In the first investigation of HL301 on humans, we eval-
uated a broad range of doses from 600 to 1,800 mg/day. 
In this new trial, which was designed as a phase 2b study, 
we were able to focus on the most effective, minimum 
dose of 600 mg/day. In addition, we strictly selected pa-
tients who had developed symptoms of AB very recently. 
Therefore, we only enrolled the patients who had devel-
oped symptoms of AB within 48 hours of their baseline 
visit.

 

METHODS

Study design
This was a phase 2b, randomized, double-blind, place-
bo-controlled, multicenter (seven university-affiliated 
hospitals of South Korea) study to investigate the effica-
cy and safety of HL301 compared with a placebo in pa-
tients with AB. This study consisted of a screening visit 
(visit 1), baseline visit (visit 2), a 7-day treatment period, 
and an end of treatment visit (visit 3). Visit 1 and 2 were 

performed on the same day or separated by as long as 3 
days. Visit 3 was scheduled to occur 7 to 10 days after the 
second visit. This study was conducted in accordance 
with the Declaration of Helsinki and Good Clinical 
Practice guidelines. The study protocol was approved 
by the Institutional Review Board at each center (1812-
003-311). Written informed consent was obtained from 
eligible patients who voluntarily agreed to participate in 
the trial. This trial was registered at ClinicalTrials.gov 
(NCT03309800).

Patient population
In the present study, we recruited patients with AB. AB 
was defined as the development of a cough, sputum, 
or related symptoms within 2 days of the baseline visit 
(visit 2). Major eligibility criteria were (1) male or female 
between 19 to 80 years of age and (2) total bronchitis se-
verity score (BSS) of five points or more at the screening 
visit (visit 1) and baseline visit (visit 2) due to AB. The BSS 
was based on the sum of severity ratings of 0 (absent), 1 
(mild), 2 (moderate), 3 (severe), or 4 (very severe) for the 
five most important features associated with bronchitis, 
namely, cough, sputum, dyspnea, chest pain, and crack-
le, (3) symptoms of AB that developed within 48 hours of 
the baseline visit. 

The major exclusion criteria were patients (1) with re-
spiratory or systemic diseases that required treatment 
with systemic antibiotics, (2) who had taken systemic 
corticosteroids or immunosuppressants within 4 weeks 
of the baseline visit, (3) who had taken antibiotics, an-
ti-viral agents, angiotensin converting enzyme inhibi-
tors, or inhaled corticosteroids within two weeks of the 
baseline visit, (4) who had been prescribed beta-agonists, 
anti-cholinergics, methylxanthines, antihistamines, an-
ti-tussive, mucolytics, or herbs with anti-tussive/muco-
lytic effects within 2 days of the baseline visit, (5) who 
had a history of drug abuse, (6) who had impaired renal 
(creatinine clearance less than 30 mL/min) or hepatic 
function (liver enzymes over three times of the upper 
normal value), and (7) who were smokers of over 15 cig-
arettes/day. 

Eligible patients were allocated randomly either to 
HL301 600 mg/day (300 mg twice a day) or to placebo 
by 1:1 ratio. Random number was generated with pre-
determined block size (either 4 or 6) by the use of SAS 
version 9.4 program (SAS Institute Inc., Cary, NC, USA). 
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Random number was labeled onto box surface of inves-
tigative product in sequence. The list of random num-
ber sequence was delivered to each participating insti-
tute. On the day of baseline visit, enrolled participant 
was assigned with random number according to the list 
of sequence. Attending pharmacist delivered the desig-
nated investigative product to the participant with the 
same random number. 

Study drug and rescue medication
The study medication (HL301) is a drug modified from 
Chung-Sang-Bo-Ha-Tang (CSBHT), which has been 
used to treat chronic pulmonary diseases in Korea for 
centuries. HL301 is consisted of seven species of medic-
inal plants, the root of Rehmannia glutinosa, the cortex of 
Paeonia suffruticosa, the fruit of Schizandra chinensis, the 
root of Asparagus cochinchinensis, seeds of Prunus arme-
niaca, the root of Scutellaria baicalensis, and the root of 
Stemona sessilifolia with a dry weight ratio of 8:4:4:4:3:3:2 
[6,7]. The placebo had same outlook and weight with the 
investigative product, which enabled double-blinding of 
the present study both to investigators and participants. 
Investigational products (HL301 and placebo) were pro-
vided by Hanlim Pharm. Co. Ltd., Seoul, Republic of 
Korea. 

Acetaminophen 650 mg was allowed as a rescue med-
icine when necessary (fever more than 39°C or unbear-
able pain) with a limit of 6 tablets/day and 18 tablets/
week. Except acetaminophen, the intake of other anal-
gesics, antihistamines, beta-agonists, anti-cholinergics, 
central nervous system stimulants, anti-tussives, muco-
lytics, or herbs containing any of seven components of 
HL301 was not allowed during the whole study period. 
Other medications that participants have been taking 
before the enrollment were allowed to take as long as 
attending physicians decided they would not affect the 
symptoms of AB. 

Outcome assessment
The primary outcome of efficacy was change in BSS 
between visit 2 and visit 3 (BSS at visit 2 to BSS at visit 
3). Other efficacy variables were the difference in each 
component of the BSS (cough, sputum, dyspnea, chest 
pain, and crackle) between visit 2 and visit 3, response 
rate (the percentage of participants whose BSS was be-
low 3 points at visit 3 or whose BSS at visit 2 decreased 

by more than 7 points at visit 3), improvement rate (the 
percentile of participants whose response to treatment 
was rated as ‘complete recovery’ or ‘major improvement’ 
by investigators at visit 3), participant satisfaction (at vis-
it 3, the participants’ response toward the investigative 
products was classified into five categories: ‘very dissat-
isfied,’ ‘dissatisfied,’ ‘neutral,’ ‘satisfied,’ and ‘very satis-
fied’), and tablets taken as rescue medication during the 
treatment period. The safety outcome criteria consisted 
of the number, type and severity of adverse events (AEs). 

Sample size and statistics
The average decrease in BSS from baseline was expect-
ed to be 3.57 ± 2.85 points with placebo and 4.63 ± 2.33 
points with active treatment based on the previous study 
[1]. Minimally important difference of BSS change from 
visit 3 to visit 2 was not designated. A target population 
of 168 patients (84 per group) was estimated to provide ≥ 
80% power with a two-tailed level of significance of 5% 
taking into account a dropout rate of 10%. 

Efficacy was analyzed for both the full analysis set 
(FAS) and per protocol set (PPS). FAS was defined as all 
randomized patients who took at least one dose of study 
medication and were available for at least one measure 
of efficacy evaluation. The PPS consisted of participants 
who fulfilled all visit schedules with a drug compliance 
≥ 70%. Safety results were summarized descriptively for 
all randomized patients who took at least one dose of 
study medication. The last-observation-carried-forward 
(LOCF) method was not used for missing data in the 
present study. 

Continuous variables are presented as the mean ± 
standard deviation. Categorical data were presented as 
number (%). Intergroup comparison of demographics 
and safety variables was performed by t test or Wilcox-
on rank sum test. Intergroup comparison of categorical 
data was performed using the chi-square test or Fisher’s 
exact test. Intragroup analysis between baseline (visit 2) 
and end of treatment (visit 3) was done with a paired t 
test or Wilcoxon’s signed rank test. 

RESULTS

Participants enrollment 
A total of 167 patients were screened for participation in 
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the study. After exclusion of one participant by the ex-
clusion criteria, 166 were randomized. Five participants 
from the placebo group (two for withdrawal of consent, 
one by exclusion criteria, one for poor compliance to 
drug, and one for an error in randomization) and two 
participants from the HL301 group (due to withdrawal 
of consent) were excluded from the FAS (Fig. 1). 

Characteristics of participants
Of the 166 participants in the FAS, 92 (55.4%) were male 
and 74 (44.6%) were female. There was no significant dif-
ference in median age or comorbidities between the two 
groups at the baseline visit (Table 1). Compliance to the 
investigative product was over 97% both in the HL301 
group and in the placebo group. 

Outcomes 
The primary outcome, the change in BSS between visit 
2 and visit 3 was higher in the HL301 group than in the 
placebo group both in the FAS (4.57 ± 1.82 vs. 3.15 ± 3.08, 
p < 0.001) and in the PPS (4.62 ± 1.81 vs. 3.30 ± 3.03, p < 
0.001) (Fig. 2). 

Four components of the BSS (cough, sputum, dys-
pnea, and chest pain) were improved more with HL301 
treatment than with placebo treatment both in the FAS 
and PPS (Table 2). On the while, the difference in crackle 
between visit 2 and visit 3 was higher in placebo group 
than in HL301 group both in the FAS (0.25 ± 0.53 vs. 0.12 
± 0.37, p = 0.040) and the PPS (0.25 ± 0.54 vs. 0.13 ± 0.37, p 
= 0.047).

A response rate was indicated by the percentage of pa-
tients whose BSS was below 3 points at visit 3 or whose 
BSS at visit 2 decreased by more than 7 points at visit 3. 
Patients treated with HL301 showed a higher response 

Table 1. Baseline characteristics of participants

Variable Placebo HL301 All p value

Number (FAS) 85 81 166

Sex, male:female 45:40 47:34 92:74 0.51

Age, yr 38.53 ± 10.93 35.99 ± 11.71 37.29 ± 11.35 0.15

Heavy smokera 0 0 0 NA

Comorbidities 32 (37.65) 25 (30.86) 57 (34.34) 0.35

Respiratory 10 7 17

Infection 6 10 16

Metabolic 5 9 14

Musculoskeletal 7 4 11

Gastrointestinal 7 3 10

Vascular 3 7 10

Dermatologic 5 4 9

Others 24 14 38

Values are presented as mean ± SD or number (%).
FAS, full analysis set; NA, not available.
aThose who smoke > 15 cigarettes/day.

167 Screened

1 Screen failure

166 Randomized

Safety set

PPS

FAS

85 Placebo

85 Placebo

80 Placebo

81 HL301

81 HL301

79 HL301

2 Excluded5 Excluded

Figure 1. Flow chart of participant enrollment. Targeted 
population was 168 patients (84 per group) taking into ac-
count of 10% dropout rate. FAS, full analysis set; PPS, per 
protocol set.
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rate than those treated with placebo both in the FAS 
(82.72% vs. 58.82%, p < 0.001) and the PPS (84.81% vs. 
61.25%, p < 0.001) (Fig. 3). 

Investigators divided the improvement states of AB 
into five categories at visit 3, which were ‘complete re-
covery,’ ‘major improvement,’ ‘slight to moderate im-
provement,’ ‘no change,’ and ‘deterioration.’ Complete 
recovery and major improvement were considered to 
be improved states. Whereas, the other three categories 
were regarded as not-improved states. Patients treated 
with HL301 showed a higher improvement rate than 
those treated with placebo in both the FAS and the PPS 
(Table 3). 

As for participants’ satisfaction toward the investiga-
tive products, HL301-treated participants gave a higher 
satisfaction rate (satisfied + very satisfied/dissatisfied + 
very dissatisfied) than the placebo-treated group both in 

Table 2. Difference in each component of the bronchitis severity score between baseline visit (visit 2) and the end of treatment 
(visit 3) in the placebo and HL301 groups

Variable
FAS PPS

Placebo  (n = 85) HL301  (n = 81) p value Placebo  (n = 80) HL301  (n = 79) p value

Cough 1.37 ± 1.29 1.77 ± 0.88 0.0253 1.39 ± 1.25 1.77 ± 0.89 0.0496

Sputum 1.02 ± 1.20 1.58 ± 1.06 0.0017 1.09 ± 1.20 1.61 ± 1.06 0.0037

Dyspnea 0.09 ± 0.50 0.31 ± 0.52 0.0038 0.10 ± 0.49 0.32 ± 0.52 0.0038

Chest pain 0.47 ± 0.77 0.79 ± 0.63 0.0005 0.48 ± 0.76 0.80 ± 0.63 0.0007

Crackle 0.25 ± 0.53 0.12 ± 0.37 0.0402 0.25 ± 0.54 0.13 ± 0.37 0.0470

Values are presented as mean ± SD.
FAS, full analysis set; PPS, per protocol set.

Placebo

3.16

4.57

HL301

BS
S 

(v
is

it 
2–

vi
si

t 3
)

5

4

3

2

1

0

a

Placebo

3.3

4.62

HL301

BS
S 

(v
is

it 
2–

vi
si

t 3
)

5

4

3

2

1

0

a

Figure 2. The difference in bronchitis severity score (BSS) from baseline visit (visit 2) to the end of treatment visit (visit 3). (A) 
The full analysis set and (B) the per protocol set. ap < 0.001.
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Figure 3. Response rate of the placebo group (red bars) and 
HL301 group (gray bars) in the full analysis set (FAS) and the 
per protocol set (PPS). Response rate indicates the percentile 
of patients whose bronchitis severity score (BSS) was below 
3 points at visit 3 or whose BSS at visit 2 decreased by more 
than 7 points at visit 3. ap < 0.005.
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the FAS and the PPS (Table 4). 
Rescue medication was used in five patients from the 

HL301 group and in 15 patients from the placebo group 

in the FAS (number of tablets used: 1.80 ± 0.84 vs. 5.27 ± 
4.80, p = 0.121). In the PPS, rescue medication was used 
in five patients from the HL301 group and in 13 patients 
from the placebo group (number of tablets used: 1.80 ± 
0.84 vs. 5.92 ± 4.84, p < 0.001) (Fig. 4). 

Adverse events
In the FAS, four out of the 85 participants in the place-
bo group and one out of 81 participants in the HL301 
group reported AEs during the trial and the difference 
was not statistically significant (Table 5). None of the AEs 
required discontinuation of the study drug or dropout 
from the trial. In addition, there were no reports of mor-
tality among participants during the trial period. 

DISCUSSION

CSBHT has been used to treat chronic pulmonary 
diseases in Korea for centuries. In chronic airway in-
flammation model of mice, CSBHT was as effective as 

Table 3. Improvement of acute bronchitis at the end of treatment (visit 3)

Variable
FAS PPS

Placebo HL301 p value Placebo HL301 p value

Number 85 81 0.0020 80 79 0.0022

Improveda 40 (47.06) 56 (69.14) 39 (48.75) 56 (70.89)

Not-improvedb 45 (52.94) 25 (30.86) 41 (51.25) 23 (29.11)

Values are presented as number (%).
FAS, full analysis set; PPS, per protocol set.
aImproved: ‘complete recovery’ and ‘major improvement.’
bNot-improved: ‘slight to moderate improvement,’ ‘no change,’ and ‘deterioration.’ 

Table 4. Participant responses toward investigative products at visit 3 

Variable
FAS PPS

Placebo HL301 p value Placebo HL301 p value

Number 85 81 < 0.0001 80 79 0.0013

Very dissatisfied 9 (10.59) 1 (1.23) 4 (5.00) 0 

Dissatisfied 15 (17.65) 2 (2.47) 16 (20.00) 5 (6.33)

Neutral 20 (23.53) 33 (40.74) 21 (26.25) 18 (22.78)

Satisfied 32 (37.65) 26 (32.10) 30 (37.50) 33 (41.77)

Very satisfied 9 (10.59) 19 (23.46) 9 (11.25) 23 (29.11)

Values are presented as number (%).
FAS, full analysis set; PPS, per protocol set. 
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Figure 4. Tablets of rescue medication taken during the 
study period in the placebo group (red bars) and in the 
HL301 group (gray bars) in the full analysis set (FAS) and the 
per protocol set (PPS). ap < 0.01.
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dexamethasone at moderately reducing airway inflam-
mation [6]. CSBHT contains 18 species of medicinal 
plants, which made it difficult to standardize for herbal 
formula. HL301 (presented as PM014 in previous arti-
cles) is a modified drug that contains seven species of 
medicinal plants from the 18 herbs found in CSBHT 
[7]. HL301 was effective on allergic airway inflammation, 
lipopolysaccharide-induced acute lung injury, and ciga-
rette smoke-induced COPD-like lung inflammation in 
animal model [7-9]. HL301 treatment, as high as 3,000 
mg/kg/day for 13 weeks did not result in any systemic or 
toxicologically significant changes [10]. 

In the previous study, which was the first human trial 
of HL301, we evaluated the efficacy and safety of HL301 
for the treatment of AB and AECB in a randomized, 
double-blind, placebo-controlled, multicenter trial de-
sign [1]. Three different doses of HL301 (600, 1,200, and 
1,800 mg/day) were effective in decreasing the total BSS 
compared to placebo in AB and AECB patients. Among 
the five parameters included in the BSS of the previous 
study, cough was the only significant, individual param-
eter that supported the efficacy of HL301. In addition, 
participants who were treated with HL301 had a better 
chance of achieving symptomatic improvement com-
pared to placebo-treated patients. As the first human 
trial, the previous study demonstrated the efficacy and 
safety of HL301 for treatment of AB and AECB. 

However, there were several limitations of the previ-
ous trial, the most important of which was the combined 
grouping of patients with AB and AECB. During review 
of the manuscript and in the reporting the results of 
the study to the Korean Food and Drug Administration, 
this issue was commonly raised. Therefore, the present 
study focused on the evaluation of HL301 solely in pa-
tients with AB. 

 In the present study, HL301 (600 mg/day) was effect      
ive in decreasing the total BSS in patients with AB both 
in the FAS and the PPS compared to the placebo (Fig. 
1). In the previous trial, ‘cough’ was the only significant, 
individual parameter of the BSS that supported the effi-
cacy of HL301. However, the present study showed that 
four components of the BSS (cough, sputum, dyspnea, 
and chest pain) were improved more with HL301 treat-
ment than with placebo treatment both in the FAS and 
the PPS (Table 2). Ironically, the difference in crackle be-
tween visit 2 and visit 3 was higher in the placebo group 
than in the HL301 group. When we checked the baseline 
value of ‘crackle’ at visit 2, it was higher in the placebo 
group than in the HL301 group both in the FAS (0.29 ± 
0.57 vs. 0.12 ± 0.37, p < 0.05) and the PPS (0.30 ± 0.58 vs. 
0.13 ± 0.37, p < 0.05). Therefore, it was not the placebo 
effect, but the difference in the ‘crackle’ at the baseline 
visit that made a significant difference in the ‘crackle’ 
component. 

 It is important to note that participants treated with 
HL301 showed higher rates of response (Fig. 3), improve-
ment (Table 3), and satisfaction (Table 4) and less use of 
rescue medication (Fig. 4) than the placebo group. High-
er response, improvement, and satisfaction rates were 
observed both in the FAS and in the PPS with partici-
pants treated with HL301. However, less use of rescue 
medication with the HL301 group was statistically signif-
icant only in the PPS. The PPS consisted of participants 
who complete the visit schedule with a drug compliance 
≥ 70%. Therefore, reduced use of rescue medicine must 
have been more apparent in the PPS than in the FAS. 

Considering these findings, a 600 mg/day dose of 
HL301 was effective in the symptomatic treatment of 
AB. It is noteworthy that a 600 mg/day dose, applied in 
the present study was the minimum dose of HL301 in 

Table 5. Adverse events in the safety set

Variable Placebo HL301 p value

Number 85 81

Number of AEs 4 (4.71) 1 (1.23) 0.3681

AEs with possible relation to study drug 3 (3.53) 0 0.2459

Number of SAEs 0 0 NA

AEs lead to withdrawal of the study drug 0 0 NA

Values are presented as number (%).
AE, adverse event; SAE, severe adverse event; NA, not available.
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the previous trial, which evaluated three different dos-
es (600, 1,200, and 1,800 mg/day). More interestingly, we 
were able to achieve a more significant improvement in 
four components of the BSS (cough, sputum, dyspnea, 
and chest pain) with a 600 mg/day dose of HL301 treat-
ment. The design of the present study, which made 
strict selection of patients with very recent onset of AB 
(symptoms of AB within 2 days before visit 2) could have 
highlighted the efficacy of HL301. 

Although the evidence of the efficacy of HL301 looks 
more convincing in the present trial, there are many 
challenges to overcome before introduction of HL301 
into practical utilization. First, we made a strict selec-
tion of patients with AB who had developed symptoms 
very recently. In the near future, it will be necessary to 
evaluate whether HL301 is also effective in the late stages 
of AB or in other chronic respiratory diseases. Second, 
there are many other alternative agents that are effective 
in the symptomatic control of AB. Future study needs 
to focus on the relative efficacy of HL301 compared to 
preexisting drugs with similar effects. Third, HL301 is 
composed of seven medicinal herbs. Some herbs may 
have real efficacy, while others may not. Identification 
of essential components of HL301 would be necessary 
in the future. 

Still, it is important to note that we were able to pres-
ent a promising therapeutic agent for the symptomatic 
treatment of AB. As is well known, AB is one of the most 
common diseases leading to outpatient department 
visits and cough is the most common symptoms of AB 
[11,12]. Treatment of AB is focused on the assurance of pa-
tients and supportive care. Although antibiotics provide 
little benefit for AB in primary care [13], they are greatly 
overused for this disease in Korea [14,15] and elsewhere 
[16]. Among the factors associated with the prescription 
of antibiotics for AB, fever and sputum were associat-
ed with higher odds of antibiotics prescription [17]. We 
hope that the introduction of new effective agents such 
as HL301 will be helpful for counteracting trends in the 
misuse or overuse of antibiotics in the treatment of AB 
by attenuating symptoms of AB. 

In conclusion, HL301, even at a low dose (600 mg/day) 
was well tolerated and effective in the treatment of AB 
with recent onset. 
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