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The role of atypical bacteria and the effect of antibiotic treatments in acute bronchitis are
still not clear. This study was conducted at 22 hospitals (17 primary care clinics and 5
university hospitals) in Korea. Outpatients (aged > 18 yr) who had an acute illness with a
new cough and sputum (< 30 days) were enrolled in 2013. Multiplex real-time polymerase
chain reaction (RT-PCR) was used to detect five atypical bacteria. A total of 435 patients
were diagnosed as having acute bronchitis (vs. probable pneumonia, n = 75), and 1.8%
(n = 8) were positive for atypical pathogens (Bordetella pertussis, n = 3; B. parapertussis,
n = 0; Mycoplasma pneumoniae, n = 1; Chlamydophila pneumoniae, n = 3; Legionella
pneumophila, n = 1). Among clinical symptoms and signs, only post-tussive vomiting was
more frequent in patients with atypical pathogens than those without (P = 0.024). In all,
72.2% of the enrolled patients received antibiotic treatment at their first visits, and
B-lactams (29.4%) and quinolones (20.5%) were the most commonly prescribed agents. In
conclusion, our study demonstrates that the incidence of atypical pathogens is low in
patients with acute bronchitis, and the rate of antibiotic prescriptions is high.
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INTRODUCTION

Acute bronchitis is one of the most common illnesses in outpatient settings, and its an-
nual incidence is about 5% among adults (1). Currently, viruses are the most common
cause, and the illness is usually self-limited (2). However, the etiology is still poorly es-
tablished and many patients are treated with antibiotics (3).

To date, although bacterial pathogens commonly implicated in community-acquired
pneumonia (CAP) have been isolated from patients with acute bronchitis, there is no
strong evidence to support their role in the pathogenesis of acute bronchitis (1-3). How-
ever, several atypical organisms including Bordetella pertussis have received consider-
able attention as important pathogens for acute bronchitis (4, 5). In particular, Myco-
plasma pneumoniae and Chlamydophila pneumoniae are associated with prolonged
cough illness and outbreaks in young adults (6, 7). Therefore, if such patients are iden-
tified and treated early, we might be able to expect some beneficial effect.

Evidence of beneficial effects of antibiotic treatments in acute bronchitis is still limit-
ed. A systematic review demonstrated that antibiotics did not influence the natural his-
tory of the symptoms, and any minor benefits were offset by their side effects (8). Mac-
farlane et al. (1) showed that antibiotic treatments or the presence of bacterial patho-
gens were not related to revisits to clinics. However, on contrary, several authors dem-
onstrated that bacterial pathogens were more frequently isolated than viruses, and in
clinical practice, more than 60%-70% of patients with acute bronchitis receive antibiot-
ics (9).

To investigate the incidence of atypical pathogens in acute bronchitis, we performed
a prospective, multi-center study in an outpatient setting. We used multiplex real-time
polymerase chain reaction (RT-PCR), which facilitates the rapid and simultaneous de-
tection of several pathogens, especially strains that are difficult to culture using stan-
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dard methods (10). We also investigated the pattern of antibiot-
ic prescription by participating physicians.

MATERIALS AND METHODS

Study population

This study was conducted during two periods (March-June and
October-November 2013) at 22 hospitals (17 primary care clin-
ics and 5 university hospitals) in Korea. Inclusion criteria were
outpatients aged > 18 yr who were previously healthy (or in a
well-controlled state if the patient had a chronic lung disease),
had an acute illness with a new cough and sputum, and had a
duration of illness of 30 days or less. Exclusion criteria included
a history of antibiotic treatment within 5 days before visiting the
hospitals, a symptom duration of > 30 days, a fever (> 38.0°C),
an acute exacerbation of chronic airway disease (e.g., bronchial
asthma, chronic obstructive lung disease, or bronchiectasis),
immunocompromised status (e.g., AIDS, leukemia, aplastic ane-
mia, organ transplant, autoimmune diseases, or chemothera-
py), pneumonia proven by chest radiography, or a confirmed
alternative cause for cough illness (e.g., allergic rhinitis, acute
pharyngitis, sinusitis, or gastro-esophageal reflux). When a pa-
tient had a focal sign (i.e., crackle) or was suspected to have pneu-
monia by the physician, the patient was defined as having “prob-
able pneumonia” and was not included in the main analyses.

Data collection

Clinical information was collected by the participating investi-
gators at outpatient departments. Data on age, sex, chronic re-
spiratory diseases, comorbidities, history of smoking, cough
(and sputum) duration, and other respiratory symptoms were
collected. In addition, we investigated the nature of the cough
(i.e., paroxysms, inspiratory whooping, or post-tussive vomit-
ing) and the characteristics of sputum. We conducted multiplex
RT-PCR tests for five atypical pathogens (M. pneumoniae, C.
pneumoniae, Legionella pneumophila, B. pertussis, and B. par-
apertussis). Sputum specimens were collected and transferred
at room temperature to a central laboratory (Seegene Medical
Institute) and plated on culture media within 24 hr. In addition,
we investigated the antibiotic prescriptions (i.e., beta-lactams,
quinolones, macrolides, and others) by the participating physi-
cians at the outpatient departments. The selection and prescrip-
tion of antibiotics were at the physicians’ discretion.

RT-PCR for atypical organisms

An Anyplex™ 11 RB5 detection kit was used to detect the five bac-
teria (10, 11). The assay was performed according to the manu-
facturer’s instructions. PCR was performed with a CFX96™ re-
al-time PCR detection system (Bio-Rad, Hercules, CA, USA) un-
der the following conditions: denaturation at 95°C for 15 min;
50 cycles at 95°C for 30 sec; 60°C for 1 min; and 72°C for 30 sec.

http://dx.doi.org/10.3346/jkms.2015.30.10.1446

Table 1. Melting temperatures for each target

Fluorescence Target Tm*
FAM Mycoplasma pneumoniae 65°C

Legionella pneumophila 74°C
HEX Bordetella pertussis 64°C

Bordetella parapertussis 7350
Cal Red 610 Chlamydophila pneumoniae 65°C
Quasar 670 Internal control 64.5°C

*Melting temperature.

After reaction, Catcher Melting Temperature Analysis (CMTA)
was performed at three PCR cyclic points (30, 40, and 50 cycles)
by cooling the reaction mixture to 55°C, holding at 55°C for 30
sec, and heating from 55°C to 85°C . The fluorescence was mea-
sured continuously during the temperature rise. The melting
peaks were derived from the initial fluorescence (F) versus tem-
perature (T) curves by plotting the negative derivative of fluores-
cence over temperature versus temperature (-dF/dT vs. T). Ta-
ble 1 shows the melting temperature for each target. The melting-
temperature analysis was done by Seegene viewer software (11).

Data analyses

The primary outcomes were the prevalence of atypical organ-
isms isolated from adults with acute bronchitis. Secondary out-
comes were as follows: significant factors associated with posi-
tive results for atypical organisms, the frequency of antibiotic
use, and factors associated with antibiotic prescription.

Data are expressed as means + standard deviations (or me-
dians and interquartile ranges [IQRs]) for continuous variables
and as percentages for categorical variables, unless otherwise
indicated. Student’s ¢-test was performed for continuous data,
whereas chi-square or Fisher’s exact tests were used for cate-
gorical data. A multivariate analysis by logistic regression was
performed with covariates significant in univariate analysis. All
reported P values were two-sided, and P < 0.05 indicated statis-
tical significance. All analyses were conducted using SPSS sta-
tistical software (IBM SPSS Statistics version 21, Standard for
Medical Network).

Ethics statement

All patients provided written informed consent, and the proto-
col of this study was approved by the institutional review board
of Hallym University Sacred Heart Hospital (IRB No. 2013-S009)
and each participating hospital. The authors assert that all pro-
cedures contributing to this work comply with the Helsinki Dec-
laration of 1975 and its later amendments.

RESULTS

Demographics and clinical symptoms
Among the 536 patients that were initially enrolled, 26 were ex-
cluded due to incomplete clinical data, and 435 were diagnosed
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as having acute bronchitis (vs. probable pneumonia, n = 75;
Fig. 1). The mean age of the patients with acute bronchitis was
48.6 £ 16.5 y1, and 56.1% were female (Table 2). Median cough
and sputum durations were 7 days (3-7 days) and 5 days (3-7
days), respectively, and among the accompanying symptoms,
rhinorrhea (41.4%), and sore throat (44.1%) were the most com-

‘ 536 patients initially enrolled ‘

26 patients excluded
(Incomplete data, 26)

y
‘ 510 patients enrolled ‘

¥

Acute bronchitis, 435 ‘ ‘ Probable pneumonia, 75

Fig. 1. Flow diagram of enrolled patients.

Table 2. Baseline characteristics of the participants (n = 435)

Cough duration®
Sputum duration’

7 days (3-7 days)
5 days (3-7 days)

Characteristics Values
Age (yn* 48.6 £ 16.5
Females/males 244/191
Smoker, never/ex-/current 305/59/71
Diabetes 40 (9.2%)
Hypertension 80 (18.4%)
Bronchial asthma 41 (9.4%)
COPD 20 (4.6%)
Bronchiectasis 10 (2.3%)
Interstitial lung disease 1(0.2%)
Heart disease 13 (3.0%)
Liver disease 14 (3.2%)
Chronic kidney disease 15 (3.4%)

(

(

mon (Fig. 2). Hypertension was the most common co-morbidi-
ty reported, and 14.0% of patients had a chronic airway disease
(i.e., bronchial asthma or chronic obstructive pulmonary disease).

Microbiologic data and clinical characteristics

Among 435 patients with acute bronchitis, a total of 8 (1.8%)
were PCR positive, and of these, C. pneumoniae (3/435) and B.
pertussis (3/435) were the most common pathogens (Table 3).
There were no significant differences in most symptoms and
signs between patients with and without atypical organisms
(data not shown). Only post-tussive vomiting was more frequent
in patients with a positive PCR result than those with negative
results (P = 0.024). Among 75 patients with probable pneumo-
nia, only 1 patient was positive for C. pneumoniae.

Antibiotic prescription
Antibiotic agents were prescribed in 72.2% of patients with acute
bronchitis (vs. 100.0% in those with probable pneumonia) at
their first visits to outpatient departments. Among the antibiot-
ics prescribed, B-lactams were the most common (29.4%), and
the proportion of patients who received quinolones (20.5%) was
similar to that in those with probable pneumonia (Fig. 3).
Patients with rhinorrhea, headache, chest pain, myalgia, a
shorter duration of cough and/or sputum, inspiratory whoop-

Table 3. Microbiological results in patients with acute bronchitis (n = 435)

Organisms™ PCR positivity (%)
Bordetella pertussis 3(0.7)
Bordetella parapertussis 0(0.0)
Mycoplasma pneumoniae 1(0.2)
Chlamydophila pneumoniae 3(0.7)
Legionella pneumophila 1(0.2)

*Mean =+ SD; 'median (Interquartile range). COPD, chronic obstructive pulmonary
disease.

50 -

Frequency (%)

Fig. 2. Frequency of clinical symptoms among patients with acute bronchitis (n = 435).
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*Among patients with probable pneumonia, one was PCR positive for C. pneumonia.
PCR, polymerase chain reaction.
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Fig. 3. Freugency of antibiotic prescriptions by participating physicians.
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ing, dark sputum, or rhonchi were more likely to receive antibi-
otics (Table 4); however, there were no significant differences in
the prescription rate between primary care clinics and univer-
sity hospitals. In multivariate analysis (Hosmer-Lemeshow test,
¢ = 7.128 and P = 0.523), rhinorrhea, myalgia, inspiratory whoo-
ping, dark sputum, and rhonchi were independent factors for
antibiotic prescription.

DISCUSSION

Our study revealed several interesting findings. First, the inci-
dence of atypical pathogens was 1.8% in patients with acute bron-
chitis who presented to outpatient clinics. Second, only post-
tussive vomiting was associated with atypical infection. Finally,
more than 70% of patients received antibiotics at their first visits.

To date, the etiology of acute bronchitis (or acute lower respi-
ratory tract illness) has not been well established, either due to
the inadequate definition or the low microbiological yield (i.e.,
20%-40%) (12). However, approximately 90% of cases of acute

Table 4. Clinical characteristics in patients with acute bronchitis by antibiotic use
(n=435)

Use of antibiotics

Symptoms/signs Pvalug*  Pvalue®
No(n=121) Yes(n=314)
Rhinorrhea 37 (30.6%) 143 (45.5%) 0.005 0.001
Chest pain 8 (6.6%) 43 (13.7%) 0.040 0.095
Headache 19 (15.7%) 82 (26.1%) 0.021 0.847
Myalgia 11 (9.1%) 81(25.8%) < 0.001 0.014
Cough duration (day)* 7.0 (3.0-10.0) 5.0 (3.0-7.0) 0.043 0.130
Inspiratory whooping 8 (6.6%) 43 (13.7%) 0.040 0.004
Sputum duration (day)* 7.0 (3.0-10.0) 5.0 (3.0-7.0) 0.008 0.104
Sputum color 78/42/0/1 109/195/4/6 < 0.001 < 0.001
Rhonchi 10 (8.3%) 94 (29.9%) <0.001 < 0.001

*Median (Interquartile range); "white/yellow/brown/green; *Univariate analysis; Smulti-
variate analysis.

Table 5. Frequencies of atypical bacteria in acute bronchitis from studies since 1990.

bronchitis are caused by viruses (e.g., rhinovirus, influenza, and
parainfluenza viruses), and routine culture or serologic tests
are not recommended in clinical practice (3, 13, 14). Although
there is no definite evidence suggesting that bacterial patho-
gens cause acute bronchitis in healthy adults, several atypical
pathogens have received attention as causes of acute bronchitis
in previous studies (2, 15).

Atypical pathogens are a frequent cause of CAP, accounting
for 6%-20% in ambulatory patients and ~40% in hospitalized
patients (16). In particular, children and young adults are more
likely to be infected by C. pneumoniae and M. pneumoniae (17),
and elderly patients with cardiopulmonary comorbidities are at
high risk for severe CAP caused by C. pneumoniae (18). L. pneu-
mophila is also an important cause of severe CAP, with an inci-
dence of 1.9%-7.9% (19). However, the incidence of these atypi-
cal organisms is much lower in patients with acute bronchitis.
Some authors have also insisted that atypical pathogens have
no role in acute bronchitis (3). When considering the results of
previous studies conducted since 1990 (Table 5), although sev-
eral studies showed an incidence of > 10.0% for both M. prneu-
moniae and C. pneumoniae, other studies with only PCR tests
showed a lower incidence for atypical pathogens in acute bron-
chitis (M. pneumoniae, 0.8%-4.1%; C. pneumoniae, 0.0%-2.3%).
With regard to L. pneumophila, Lieberman et al. (20, 21) showed
an incidence of 6.8% and 10.9%, respectively, in their two stud-
ies where serological tests were used, but other studies demon-
strated an incidence of 0% (3, 14, 22, 23). These low incidence
rates of atypical pathogens are not much different from those of
our study. Therefore, we can say that there is still a lack of evi-
dence supporting the role of atypical pathogens in acute bron-
chitis.

Pertussis is a well-known infectious disease with a high at-
tack rate. Although it is a vaccine-preventable disease, its inci-
dence has increased substantially in adults since 1980, and a

Studies Reference Year N Methods M. pneumoniae (%)  C. pneumoniae (%) L. pneumaphila (%)

Boldy et al. (12) 1990 42 Serology 71 - - -
Macfarlane et al.* (23) 1993 206 Serology 0.5 - 0.0 C. burnetii (0.5)
Thom et al.* (36) 1994 743 PCR + Serology 1.9 2.8 - -
Macfarlane et al. (22) 1997 156 Serology 1.9 14.0 0.0 C.psittaci (0.6), C. burnetii (0)
Jonsson et al. (37) 1997 113 Serology 0.9 0.9 - -

Meijer et al. (38) 2000 557 PCR + Serology 1.3 1.1 - -
Macfarlane et al.* (1) 2001 316 PCR + Serology 7.3 17.4 - -
Lieberman et al.* (21) 2002 175 Serology 10.3 1.1 10.9 C. burnetii (1.7)
Wadowsky et al. (29) 2002 473 PCR + culture 0.8 0.0 - -
Ligberman et al.t (20) 2003 132 Serology 11.2 2.3 6.8 =
Graffelman,et al.* (39 2004 145 PCR + Serology 9.0 1.4 - -

Gaillat et al. (40) 2005 2,336 PCR 44 2.3 - -

Creer et al. 3) 2006 80 PCR 1.3 1.3 0.0 -

Holm et al. (14) 2007 316 PCR 2.2 0.6 0.0 -

The present study 2014 435 PCR 0.2 0.7 0.2 -

*Patients with pneumonia were included: 'Elderly patients hospitalized for non-pneumonic lower respiratory tract infection.
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http://jkms.org 1449



JKMS

Park S, etal. * Atypical Organisms and Antibiotic Agents in Acute Bronchitis

large outbreak occurred in the United States in 2012 (24). How-
ever, in Korea, there have been three prospective studies per-
formed on adults in outpatient settings (4, 25, 26). Among them,
two multi-center studies, which used a PCR method, showed
incidence rates of 0.5% and 6.9%, respectively. However, the
rate can vary by the length of cough illness. Among adults with
subacute or chronic cough illnesses (a duration of > 3 weeks)
(27), the incidence rate is 26%-31%, but among adults with acute
cough illnesses, it is 7% (28). In the present study, most patients
had an acute cough illness (cough duration, 3-7 days) but the
incidence (i.e., 0.7%) might have been underestimated because
we did not perform other methods of sampling. Nonetheless,
physicians should acknowledge that pertussis can still be an
important cause of acute bronchitis in non-epidemic settings.
With regard to clinical symptoms and signs, only post-tussive
vomiting was associated with PCR positivity for atypical bacte-
ria in the present study. Although this result can be partly due
to patients with B. pertussis, it should be further clarified in fu-
ture studies. However, atypical pathogens are often associated
with persistent cough, headache, and pharyngitis (29), and C.
pneumoniae infection is associated with wheezing or asthmatic
bronchitis. Therefore, taking into consideration these clinical
findings together might be helpful for suspecting atypical origin.
Currently, antibiotic treatment is not recommended for rou-
tine use in patients with acute bronchitis (2). A randomized con-
trolled study and two meta-analyses demonstrated no signifi-
cant beneficial effects of antibiotics in patients with acute bron-
chitis (30-32). However, despite these results, more than 60%-
70% of patients receive antibiotics at outpatient clinics (9). This
may be partly because of patient expectations. A survey by Wil-
son et al. (33) showed that more than half of patients believed
that antibiotic treatments were effective for upper respiratory
infections. In the present study, although all of the physicians
were aware of the current guidelines, 72.2% of patients received
antibiotics. Among the antibiotics used, beta-lactams were the
most frequently prescribed, and 20.5% of patients received qui-
nolones, which are mostly broad-spectrum agents. As many
physicians know, inappropriate antibiotic use can be associat-
ed with an increased risk of adverse effects, including Clostridi-
um difficile infection and increasing antibiotic resistance (34).
In contrast, interestingly, several studies have reported results
in favor of the role of bacterial pathogens. Some authors dem-
onstrated epithelial cell injury by atypical pathogens (15), and
other authors showed an increasing hospitalization rate with a
decreasing antibiotic prescription rate (35). In particular, Mac-
farlane et al. (1, 23) demonstrated a higher incidence of bacteri-
al pathogens than viruses, which contrasts with the results of
other studies. Nonetheless, the evidences supporting antibiotic
use are still limited and the current guidelines recommend aga-
inst it in acute bronchitis. Our study also is in concordance with
the current guidelines. Therefore, physicians need to refrain from

1450  http://jkms.org

injudicious use of antibiotics in patients with acute bronchitis
without any evidence of pneumonia.

The present study has several limitations. First, we did not in-
vestigate viruses and other bacterial pathogens. This can limit
the scope of our results. Second, there is a possibility that some
patients with upper respiratory infections might have been in-
cluded. Third, we did not use nasopharyngeal or throat swabs
for sampling or serological or culture tests for identification. This
could be associated with the low incidence of atypical patho-
gens. Fourth, although we used multiplex RT-PCR, which has
high sensitivity, there is still no standardized PCR method for
the detection of atypical pathogens. Finally, follow-up data were
not available in the present study, which could have provided
interesting results about the effectiveness of antibiotics. How-
ever, this is one of the few studies on the etiology of acute bron-
chitis in Korea, and our study was a prospective, multi-center
one. In particular, we also found that many physicians are pre-
scribing antibiotics for cough illnesses. This could be valuable
information for future measures for antibiotic use.

In conclusion, our study demonstrates that the incidence of
atypical pathogens is low in patients with acute bronchitis in an
outpatient setting, and the frequency of post-tussive vomiting is
high in patients with atypical infection. Importantly, the antibi-
otic prescription rate for acute bronchitis is still high. Therefore,
physicians should take into account the low incidence of atypi-
cal pathogens and the currently high prescription rate of antibi-
otics in acute bronchitis.

ACKNOWLEDGEMENTS

The authors thank Jin Ok Cheon (Cheon Clinic of Internal Med-
icine), Na Rae Joo (Shincheon-Yeonhap Clinic of Internal Medi-
cine), Jun Wook Ha (Cheongchun Clinic of Internal Medicine),
Ju Hyung Kim (Bon Clinic of Otolaryngology), Ji-Won Suhr (Ha-
naro Clinic of Internal Medicine), Tae Rim Park (Kunwoo Clinic
of Internal Medicine) for their contributions to this study. The
authors also thank Seegene Medical Institute for their contribu-
tions to microbiological tests.

DISCLOSURE

The authors and the Seegene Medical Institute have no conflicts
of interest to declare. The funder played no role in study design,
data collection and analysis, decision to publish, or preparation
of the manuscript.

AUTHOR CONTRIBUTION
Design of this study and drafting the manuscript: Jung KS, Park

S. Analysis and interpretation of data: Oh KC, Lee MG, Lee JM,
Yoo KH, Shim YS. Collection of data: all authors. Critical revi-

http://dx.doi.org/10.3346/jkms.2015.30.10.1446



Park S, et al. * Atypical Organisms and Antibiotic Agents in Acute Bronchitis JKMS

sion of the manuscript: Jung KS, Park S. Manuscript approval:
all authors.

ORCID

Sunghoon Park http://orcid.org/0000-0001-7004-6985
Kwang Ha Yoo http://orcid.org/0000-0001-9969-2657
DollKim http://orcid.org/0000-0001-9046-3970
Jae-Myung Lee http://orcid.org/0000-0002-6241-6349
Ki-Suck Jung http://orcid.org/0000-0002-6878-6543

REFERENCES

—

Macfarlane J, Holmes W, Gard P, Macfarlane R, Rose D, Weston V, Lei-

nonen M, Saikku P, Myint S. Prospective study of the incidence, aetiology

and outcome of adult lower respiratory tract illness in the community.

Thorax 2001; 56: 109-14.

2. Gonzales R, Sande MA. Uncomplicated acute bronchitis. Ann Intern
Med 2000; 133: 981-91.

3. Creer DD, Dilworth JP, Gillespie SH, Johnston AR, Johnston SL, Ling C,
Patel S, Sanderson G, Wallace PG, McHugh TD. Aetiological role of viral
and bacterial infections in acute adult lower respiratory tract infection
(LRTI) in primary care. Thorax 2006; 61: 75-9.

4. Park S, Lee MG, Lee KH, Park YB, Yoo KH, Park JW, Kim C, Lee YC, Park
JS, Kwon YS, et al. A multicenter study of pertussis infection in adults with
coughing in korea: PCR-based study. Tuberc Respir Dis (Seoul) 2012; 73:
266-72.

5. Ward JI, Cherry JD, Chang SJ, Partridge S, Lee H, Treanor J, Greenberg
DP, Keitel W, Barenkamp S, Bernstein D], et al.; APERT Study Group.
Efficacy of an acellular pertussis vaccine among adolescents and adults.
N Engl ] Med 2005; 353: 1555-63.

6. Denny FW, Clyde WA J1, Glezen WP. Mycoplasma pneumoniae disease:
clinical spectrum, pathophysiology, epidemiology, and control. ] Infect
Dis 1971; 123: 74-92.

7. Grayston JT, Kuo CC, Wang SP, Altman J. A new Chlamydia psittaci strain,
TWAR, isolated in acute respiratory tract infections. N Engl ] Med 1986;
315:161-8.

8. Fahey T, Stocks N, Thomas T. Quantitative systematic review of rando-
mised controlled trials comparing antibiotic with placebo for acute cough
in adults. BMJ 1998; 316: 906-10.

9. Gonzales R, Steiner JE, Lum A, Barrett PH Jr. Decreasing antibiotic use
in ambulatory practice: impact of a multidimensional intervention on
the treatment of uncomplicated acute bronchitis in adults. JAMA 1999;
281:1512-9.

10. Cho CH, Chulten B, Lee CK, Nam MH, Yoon SY, Lim CS, Cho Y, Kim YK.
Evaluation of a novel real-time RT-PCR using TOCE technology com-
pared with culture and Seeplex RV15 for simultaneous detection of re-
spiratory viruses. J Clin Virol 2013; 57: 338-42.

11. Kim HK, Oh SH, Yun KA, Sung H, Kim MN. Comparison of Anyplex 11
RV16 with the xTAG respiratory viral panel and Seeplex RV15 for detec-
tion of respiratory viruses. ] Clin Microbiol 2013; 51: 1137-41.

12. Boldy DA, Skidmore SJ, Ayres JG. Acute bronchitis in the community:

clinical features, infective factors, changes in pulmonary function and

bronchial reactivity to histamine. Respir Med 1990; 84: 377-85.

http://dx.doi.org/10.3346/jkms.2015.30.10.1446

13.

14.

15.

16.

17.

18.

19.

20.

21.

2

no

2

w

24,

25.

26.

27.

28.

29.

Albert RH. Diagnosis and treatment of acute bronchitis. Am Fam Physi-
cian 2010; 82: 1345-50.

Holm A, Nexoe J, Bistrup LA, Pedersen SS, Obel N, Nielsen LP, Peders-
en C. Aetiology and prediction of pneumonia in lower respiratory tract
infection in primary care. Br ] Gen Pract 2007; 57: 547-54.

Powell DA, Hu PC, Wilson M, Collier AM, Baseman JB. Attachment of
Mycoplasma pneumoniae to respiratory epithelium. Infect Immun 1976;
13: 959-66.

Lee SJ, Lee MG, Jeon MJ, Jung KS, Lee HK, Kishimoto T. Atypical patho-
gens in adult patients admitted with community-acquired pneumonia
in Korea. Jpn J Infect Dis 2002; 55: 157-9.

Block S, Hedrick J, Hammerschlag MR, Cassell GH, Craft JC. Mycoplas-
ma pneumoniae and Chlamydia pneumoniae in pediatric community-
acquired pneumonia: comparative efficacy and safety of clarithromycin
vs. erythromycin ethylsuccinate. Pediatr Infect Dis ] 1995; 14: 471-7.
Cosentini R, Blasi F Raccanelli R, Rossi S, Arosio C, Tarsia P, Randazzo A,
Allegra L. Severe community-acquired pneumonia: a possible role for
Chlamydia pneumoniae. Respiration 1996; 63: 61-5.

Woodhead M. Community-acquired pneumonia in Europe: causative
pathogens and resistance patterns. Eur Respir ] 2002; 36: 20s-7s.
Lieberman D, Lieberman D, Ben-Yaakov M, Lazarovich Z, Ohana B, Frie-
dman MG, Dvoskin B, Leinonen M, Boldur 1. Infectious aetiologies in
elderly patients hospitalised with non-pneumonic lower respiratory tract
infection. Age Ageing 2003; 32: 95-101.

Lieberman D, Lieberman D, Korsonsky I, Ben-Yaakov M, Lazarovich Z,
Friedman MG, Dvoskin B, Leinonen M, Ohana B, Boldur 1. A compara-
tive study of the etiology of adult upper and lower respiratory tract infec-
tions in the community. Diagn Microbiol Infect Dis 2002; 42: 21-8.

. Macfarlane J, Prewett J, Rose D, Gard P, Cunningham R, Saikku P, Euden

S, Myint S. Prospective case-control study of role of infection in patients
who reconsult after initial antibiotic treatment for lower respiratory tract
infection in primary care. BMJ 1997; 315: 1206-10.

. Macfarlane JT, Colville A, Guion A, Macfarlane RM, Rose DH. Prospec-

tive study of aetiology and outcome of adult lower-respiratory-tract in-
fections in the community. Lancet 1993; 341: 511-4.

Cherry JD. Epidemic pertussis in 2012--the resurgence of a vaccine-pre-
ventable disease. N Engl ] Med 2012; 367: 785-7.

Park S, Lee SH, Seo KH, Shin KC, Park YB, Lee MG, Yoo KH, Kim HJ,
ParkJS, Cho JH, et al. Epidemiological aspects of pertussis among adults
and adolescents in a Korean outpatient setting: a multicenter, PCR-based
study. ] Korean Med Sci 2014; 29: 1232-9.

Park WB, Park SW, Kim HB, Kim EC, Oh M, Choe KW. Pertussis in adults
with persistent cough in South Korea. Eur ] Clin Microbiol Infect Dis 2005;
24:156-8.

Cherry JD. The epidemiology of pertussis: a comparison of the epidemi-
ology of the disease pertussis with the epidemiology of Bordetella pertus-
sis infection. Pediatrics 2005; 115: 1422-7.

Lieberman D, Shvartzman P, Lieberman D, Ben-Yaakov M, Lazarovich
Z, Hoffman S, Mosckovitz R, Ohana B, Leinonen M, Luffy D, et al. Etiol-
ogy of respiratory tract infection in adults in a general practice setting.
Eur J Clin Microbiol Infect Dis 1998; 17: 685-9.

Wadowsky RM, Castilla EA, Laus S, Kozy A, Atchison RW, Kingsley LA,
Ward JI, Greenberg DP. Evaluation of Chlamydia pneumoniae and My-
coplasma pneumoniae as etiologic agents of persistent cough in adoles-
cents and adults. ] Clin Microbiol 2002; 40: 637-40.

http://jkms.org 1451



JKMS

Park S, etal. * Atypical Organisms and Antibiotic Agents in Acute Bronchitis

30. Bent S, Saint S, Vittinghoff E, Grady D. Antibiotics in acute bronchitis: a
meta-analysis. Am J Med 1999; 107: 62-7.

31. Evans AT, Husain S, Durairaj L, Sadowski LS, Charles-Damte M, Wang Y.
Azithromycin for acute bronchitis: a randomised, double-blind, controll-
ed trial. Lancet 2002; 359: 1648-54.

32. Smucny J, Fahey T, Becker L, Glazier R. Antibiotics for acute bronchitis.
Cochrane Database Syst Rev 2004: CD000245.

33. Wilson AA, Crane LA, Barrett PH, Gonzales R. Public beliefs and use of
antibiotics for acute respiratory illness. ] Gen Intern Med 1999; 14: 658-
62.

34. Kim SH, Song JH, Chung DR, Thamlikitkul V, Yang Y, Wang H, Lu M, So
TM, Hsueh PR, Yasin RM, et al.; ANSORP Study Group. Changing trends
in antimicrobial resistance and serotypes of Streptococcus pneumoniae
isolates in Asian countries: an Asian Network for Surveillance of Resis-
tant Pathogens (ANSORP) study. Antimicrob Agents Chemother 2012;
56: 1418-26.

35. Mainous AG 3rd, Saxena S, Hueston WJ, Everett CJ, Majeed A. Ambula-
tory antibiotic prescribing for acute bronchitis and cough and hospital
admissions for respiratory infections: time trends analysis. ] R Soc Med

1452  http://jkms.org

2006; 99: 358-62.

36. Thom DH, Grayston JT, Campbell LA, Kuo CC, Diwan VK, Wang SP.
Respiratory infection with Chlamydia pneumoniae in middle-aged and
older adult outpatients. Eur ] Clin Microbiol Infect Dis 1994; 13: 785-92.

37.Jonsson JS, Sigurdsson JA, Kristinsson KG, Guthnadéttir M, Magnus-
son S. Acute bronchitis in adults. How close do we come to its aetiology
in general practice? Scand ] Prim Health Care 1997; 15: 156-60.

38. Meijer A, Dagnelie CE De Jong JC, De Vries A, Bestebroer TM, Van Loon
AM, Bartelds Al, Ossewaarde JM. Low prevalence of Chlamydia pneu-
moniae and Mycoplasma pneumoniae among patients with symptoms
of respiratory tract infections in Dutch general practices. Eur ] Epidemiol
2000; 16: 1099-106.

39. Graffelman AW, Knuistingh Neven A, le Cessie S, Kroes AC, Springer
MP, van den Broek PJ. Pathogens involved in lower respiratory tract in-
fections in general practice. Br ] Gen Pract 2004; 54: 15-9.

40. Gaillat J, Flahault A, deBarbeyrac B, Orfila J, Portier H, Ducroix JP, Bébé-
ar C, Mayaud C. Community epidemiology of Chlamydia and Mycoplas-
ma pneumoniae in LRTI in France over 29 months. Eur ] Epidemiol 2005;
20: 643-51.

http://dx.doi.org/10.3346/jkms.2015.30.10.1446



