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Objective: To investigate the role of bacterial infection, antimicrobial sensitivity and antibiotics usage in severe acute
exacerbations of COPD requiring mechanical ventilation in the respiratory care unit of the central chest institute of Thailand.
Material and Method: All data were analyzed from medical records of 38 patients admitted in RCU of CCIT during 1
November 2008-31 August 2011 with severe acute exacerbations of COPD requiring mechanical ventilation. The
tracheobronchial aspirates specimens were collected for Gram stain, quantitative culture and sensitivities testing. The sera
were tested for antibodies to Chlamydophila pneumoniae and Mycoplasma pneumoniae with the immunofluorescence test.
Results: Bacterial pathogens were isolated by quantitative culture from 18 of 38 patients (47.3%). Gram-negative bacilli were
the predominant organisms. K. pneumoniae was the predominant isolates 7 cases (18.4%) followed by H. influenzae 3 cases
and P. aeruginosa 3 cases (7.9% each). A single pathogen was isolated from 12 patients (31.6%), two pathogens were
isolated from 5 patients (13.2%) and three pathogens from 1 patient (2.6%). Serological samples were positive for
Chlamydophila pneumoniae in 5 (13.2%) cases. 1 of these patients had coinfection with Acinetobacter baumannii. In the RCU,
33 (86.8%) patients were empirically treated with antibiotic. Ceftriaxone was the most commonly used antibiotic.
Conclusion: 57.8% (22/38 cases) of the patients with severe exacerbations in COPD requiring mechanical ventilation
caused by bacterial infection, Gram-negative bacilli were the predominant organism with a resistance to commonly used
antibiotics of K.pneumoniae, P. aeruginosa, S. aureus, E. coli, A. baumannii, P. mirabilis, S. dysgalactiae and S. pneumoniae.
13.2% of the patients had serological evidence of Chlamydophila pneumoniae infection.
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Acute exacerbations in COPD are defined
as a worsening in baseline dyspnea, increased sputum
volume, sputum purulence(1). Exacerbations are
associated with reductions in quality of life and
deterioration in lung function. Bacterial infections have
been considered as the leading cause of exacer-
bations(2). Haemophilus influenzae is the most frequent
pathogen isolated in the previous studies followed by

Streptococcus pneumonia and Moraxella catarrhalis.
Gram-negative bacteria were more frequently isolated
in more severe exacerbations(2-8). Bacteriologic etiology
is correlated with severity of disease. Eller et al found
that Enterobacteriaceae and pseudomonas spp were
the predominant bacteria in patients with an FEV1
< 35% of predicted value(9). The role of atypical
pathogen (Mycoplasma pneumoniae, Chlamydophila
pneumoniae) remains unclear. Serological studies
suggest that these pathogens may play an important
role in exacerbations of COPD(1,10-16). Variability in
the results of serological assays existed. In order to
determine the bacterial infections during severe
exacerbations of COPD requiring mechanical
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ventilation, the present study was designed to collect
the tracheobronchial aspirates using a sputum suction
strap (TBAS) specimens for gram stain, quantitative
culture and sensitivity testing. Serological studies were
included to look for evidence of infections with
Mycoplasma pneumoniae and Chlamydophila
pneumoniae. The findings provide further insights in
the role of bacterial infections during severe
exacerbations of COPD in Thailand.

Material and Method
Overall 38 patients admitted to the Respiratory

Care Unit (RCU) of central chest hospital with severe
exacerbations of COPD and acute respiratory failure
using mechanical ventilation were studied during a 34-
months period. Inclusion criteria were; clinical diagnosis
of COPD, acute exacerbations of COPD using mecha-
nical ventilation and intubation within 24 hours of
admission. Exclusion criteria were; bronchiectasis and
pneumonia (chest x-ray no infiltrate), severe immuno-
suppression (chronic renal failure or liver disease, long-
term systemic corticosteroids or other immuno-
suppressant drugs used), malignancies and coagulo-
pathies.

The patients data on admission were recorded:
age, gender, smoking habits, comorbidity, previous
glucocorticoid therapy, number of hospitalizations
within the last year, influenza vaccination, sputum
appearance, antibiotic treatment during the last 24 h,
pulmonary function test, Acute Physiology and Chronic
Health Evaluation II (APACHE II) score, arterial blood
gases and oxygenation index (PaO2/FiO2). The hospital
Medical Ethical Committee approved the proposal and
the process of the present study along with the consent
of all patients.

All patients were obtained TBAS within the
first 24 h of mechanical ventilation. The specimens were
stained with Gram (Hucker modification method). Homo-
genized, undiluted and serially diluted secretions (10-3,
10-4, 10-5, 10-6) were plated on blood, MacConkey and
chocolate agar(17). Cultures were evaluated for
growth after 24 and 72 h. Negative bacterial cultures
were discarded after 3 days. Identification of micro-
organisms was performed by standard technique(18).
Susceptibility testing was done by using the standard
for antimicrobial susceptibility method(19,20). Results of
quantitative cultures were reported as colony-forming
units per milliliter (cfu/ml).

The sera were tested for antibodies to
Chlamydophila pneumoniae and Mycoplasma
pneumoniae with the indirect immunofluorescence test

using Anti-Chlamydophila pneumoniae IIFT (IgA, IgG
or IgM) and Mycoplasma pneumoniae IIFT (IgA, IgG
or IgM) (EUROIMMUN Medizinische Labordiag-
nostika AG, Lubeck, Germany). Serological titers of
immumoglobulinG (IgG) and immunoglobulin M (IgM)
for Mycoplasma pneumoniae was considered as
diagnostic in case of seroconversion (at least a fourfold
rise in titer)(21). A fourfold increased in titer of IgG
or IgM or IgG titer of > 1: 512 or an IgM titer > 1: 16
were considered diagnostic for Chlamydophila
pneumoniae(22). Descriptive statistics were needed to
summarize all patient characteristics.

Results
Patient population

The 38 study patients (35 males and 3 females)
had a mean age of 71 + 8.5 years (range 50-86). Patient
characteristics on admission are summarized in Table
1.

Microbiology
Bacterial pathogens were isolated from 18 of

the 38 cases (47.3%). A single organism was isolated
from 12 (31.6%) patients, two organisms were isolated
from 5 (13.2%) patients and three were one patient
(2.6%). Gram-negative bacilli were the predominant
organisms as shown in Table 2. K. pneumoniae was
the predominant isolates (18.4%) followed by H.
influenzae and P. aeruginosa (7.9% each), C. koseri,
E. coli, A. baumannii and S. aureus (5.3% each), P.
mirabilis, S. maltophilia, S. pneumoniae and S.
dysgalactiae (2.6% each).

The acute and convalescent-phase serum
specimens collected from 14 of 38 patients. Serological
samples were positive for Chlamydophila pneumoniae
in 5 of 38 (13.2%) cases. All of these patients had
serum IgG titer > 1: 512 (3 cases IgG titer 1: 1,600 and
2 cases IgG titer 1: 800), but negative IgM titer (titer
< 1: 10). One patient had concomitant pathogens (Acine-
tobacter baumannii). Serological samples for
Mycoplasma pneumoniae IgM were positive in 1 case
(titer 1: 20) and IgG were positive in 11 cases (titer
> 1: 8), none of these had fourfold rise in convalescent
serum.

Antibiotic susceptibility pattern of all bacterial
pathogens is shown in Table 2. In 100% (7/7) of K.
pneumoniae, resistance was observed to ampicillin and
14% (1/7) resisted to amoxycillin-clavulanic acid,
quinolones and co-trimoxazole. The patient charac-
teristics of typical and atypical pathogens shown in
Table 3.
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Number (%)

Age, yr (mean + SD)   71 + 8.5
Gender (male/female)   35/3
Smoking history, pack-yr (mean + SD)   29.89 + 31.78
Prior hospitalizations within the last year, n (%)   24 (63.2 %)
Number of hospitalizations for AECOPD in previous year, (mean + SD)     1.79 + 1.98
Influenza vaccination within the last year, n (%)     4 (10.5 %)
Comorbidity* present, n (%)   28 (73.7%)

Diabetes mellitus     6 (15.8 %)
Hypertension   17 (44.7%)
Cardiovascular disorder     9 (23.7%)
Old tuberculosis   12 (31.6 %)
Dyslipidemia     8 (21.1 %)
Benign prostatic hypertrophy     4 (10.5 %)
Miscellaneous (gout, pulmonary hypertension)     3 (8 %)

FEV1 % predicted, (mean + SD)   52.04 + 21.50
FEV1/FVC ratio %, (mean + SD)   48.82 + 21.44
PaO2/FiO2, (mean + SD) 337.93 + 118.08
APACHE II, (mean + SD)   19.4 + 4.2
Antimicrobial treatment within the last 24 h, n (%)     6 (15.8 %)
Antimicrobial treatment within 2-4 week, n (%)     4 (10.5 %)
Previous glucocorticoid therapy within 2 week, n (%)     5 (13.2 %)
Sputum appearance, n (%) : Colourless, mucoid   11 (28.9 %)

 Purulent   27 (71.1 %)
Days of treatment in RCU, (mean + SD)     5.1 + 2.9
Days of in-hospital treatment, (mean + SD)   12.6 + 11.2
Days of mechanical ventilation, (mean + SD)     3.7 + 2.9
Mortality, n (%)     2 (5.3%)

* More than 1 comorbidity can be presented

Table 1. Patient characteristics on admission in 38 cases

Antibiotic therapy
Six Patients had received antibiotic therapy

during the last 24 h prior to the admission to the RCU.
Antibiotic treatment in 3 out of 6 patients was changed
after admission to the RCU. In the RCU, 33 (86.8%)
patients were empirically treated with intravenous
antibiotic in 17 (44.7%) oral antibiotic in 7 (18.4%) and
combination intravenous plus oral antibiotic in 9
(23.6%). Ceftriaxone was the most commonly used
antibiotic in RCU 7 (18.4%), followed by the combination
of clarithromycin and ceftriaxone (13.2%) and roxithro-
mycin, oral levofloxacin and intravenous levofloxacin
(5.3% each), but other broad spectrum antibiotics were
also used as shown in Table 4.

Four patients who had positive serology for
Chlamydophila pneumoniae received appropriate
antibiotic therapy, 1 patient recovered without antibiotic
to cover this pathogen. 11 patients’ isolated bacterial
pathogens sensitive to antibiotics therapy in RCU. Five
patients had organisms’ resistance to antibiotics

therapy in RCU (P. aeruginosa, A. baumannii, E. coli,
S. maltophilia), whereas 2 patients recovered without
antibiotic treatment (S. dysgalactiae and S. aureus).

Outcome
The overall outcome was satisfactory though

a mortality rate 5.3% (2/38 cases). One patient passed
away because of sepsis and upper gastrointestinal
bleeding. Another patient died because of acute renal
failure and upper gastrointestinal bleeding.

Discussion
The present study findings are as follows: 22

of 38 (57.8%) of patients with severe exacerbations
requiring mechanical ventilation had positive bacterial
findings determined by TBAS sampling culture and/or
positive serology. Sethi and Murphy estimated that
40-60 % of acute exacerbations of COPD are bacterial
in origin(2). Panchit et al(8) obtained growth in 60% of
cases where as Alberto et al(12) obtained growth in
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54.7% of patients, De Serres et al 49%(23) and Larsen et
al 50%, that is corresponding with the present study(24).

Gram-negative bacilli was the most common
isolated organism and K. pneumoniae (18.4%) was the
predominant organism, which correlated with the study
results of Panchit et al(8) (5/12 cases) and Sheng-Hsiang
Lin et al(25) (19.6%). In the prior studies, the predominant
organisms were H. influenzae (Nester et al(10) (33%),
Alberto et al(12) (9/35 cases), Levent et al(13) (30%) and
L. Davies et al(26) (18/34 cases)). These differences may
due to difference in age, severity of the disease and
environmental conditions.

In the present study, the authors found
evidence of Chlamydophila pneumoniae infection in
5 cases (13.2%). Nestor et al(10) and Levent et al found
a higher incidence (18% and 17%)(13). The lower
incidence of the present study results may be due to
fewer numbers of pair serum specimens and the
difference in criteria for diagnostic titer. But the lower
incidence found in the study of Blasi et al(14) (4%),

Miyashita et al(15) (7.8%) and Beauty et al (5%)(16). The
authors did not find evidence of Mycoplasma
pneumoniae by serological test, correlated with the
study results of Nestor et al(10), may be due to this
pathogen mainly infected in young adults, but had less
incidence in the elderly. Mandira Varma-Basil et al found
16% of the patients had evidence of Mycoplasma
pneumoniae infection by serology and antigen
assay(27). The number of hospitalizations for AECOPD
in a previous year, comorbidity, severity of COPD, days
of treatment in RCU, days of in-hospital treatment and
days of mechanical ventilation were higher among
patients found with atypical pathogens infection (Table
3).

33 of 38 (86.8%) patients’ admission to the
RCU were empirically treated with antibiotics and
ceftriaxone was the most commonly used. These results
were similar to the findings of L. Davies et al(25) that 151
of 167 patients (90%) received antibiotic therapy at the
time of admission but the commonest antibiotic used

Patient characteristics Typical pathogens Atypical pathogens Total
(18 cases*) (5 cases) (38 cases)

Age, yr (mean + SD) 72.7 + 10.2 74.2 + 7.1 71 + 8.5
Number of hospitalizations for AECOPD in   1.67 + 1.75   3.20 + 1.78   1.79 + 1.98
previous year, (mean + SD)
Comorbidity present, n (%) 13 (72.2%)   5 (100%) 24 (63.2%)
FEV1 % predicted, (mean + SD) 50.90 + 21.90 46.33 + 10.06 52.04 + 21.50
APACHE II, (mean + SD) 19.8 + 4.8 20.0 + 0.7 19.4 + 4.2
Sputum appearance, n (%): Colourless, mucoid   5 (27.8 %)   2 (40%) 11 (28.9%)

                                        Purulent 13 (72.2 %)   3 (60%) 27 (71.1%)
Days of treatment in RCU, (mean + SD)   5.7 + 2.8   6 + 4   5.1 + 2.9
Days of in-hospital treatment, (mean + SD) 15.3 + 14.9 21.8 + 12.1 12.6 + 11.2
Days of mechanical ventilation, (mean + SD)   4.1 + 2.9   4.8 + 4.0   3.7 + 2.9
Mortality, n (%)   2 (11.1%)   0 (0%)   2 (5.3%)
Antibiotics in RCU**, n (%)

None   2 (11.1%)   0 (0%)   5 (13.2 %)
Azithromycin   2 (11.1%)   0 (0%)   3 (7.9 %)
Amoxycillin-clavulanic acid   4 (22.2%)   0 (0%)   4 (10.5 %)
Ciprofloxacin   1 (5.6%)   0 (0%)   3 (7.9 %)
Ceftriaxone   8 (44.4%)   1 (20%) 15 (39.5 %)
Roxithromycin   1 (5.6%)   0 (0%)   3 (7.9 %)
Clarithromycin   5 (27.8%)   2 (40%)   9 (23.7 %)
Levofloxacin   1 (5.6%)   2 (40%)   5 (13.2 %)
Cefoparazone-sulbactam   0 (0%)   1 (20%)   1 (2.6 %)
Piperacillin-tazobactam   2 (11.1%)   0 (0%)   2 (5.3 %)
Ceftazidime   2 (11.1%)   0 (0%)   2 (5.3 %)
Ertapenem   1 (5.6%)   0 (0%)   1 (2.6 %)

* 1 case had A. Baumannii and Chlamydophila pneumoniae coinfection.
** More than 1 antibiotics used

Table 3. Patient characteristics of typical and atypical pathogens
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was co-amoxiclav. 15 of 22 patients’ isolated bacterial
pathogens in the present study had appropriated
antibiotics therapy in RCU. 7 patients recovered with
antibiotic treatment that did not cover pathogens
isolated by TBAS and serology.

The limitations of the present study were: (1)
small patients’ population; (2) interlaboratory variation
and lack of standardized criteria in the interpretation of
serological test; (3) not distinguished colonization from
infection. The authors recommended a larger study to
establish the role of bacterial infection in severe
exacerbations of COPD by culture and detection by
PCR.

Conclusion
Bacterial infection in patients with severe

exacerbations of COPD requiring mechanical ventilation
is high (57.8%). Gram-negative bacilli were the
predominant organism with high resistance to
commonly used antibiotics. Chlamydophila pneumo-
niae is involved in a few cases. The authors
recommended that the studies results should be
considered when choosing an antimicrobial agent in
severe exacerbations of COPD.
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การศึกษาเช้ือแบคทีเรียท่ีเป็นสาเหตุของการกำเริบรุนแรงของอาการของโรคหลอดลมอุดก้ันเร้ือรัง
ในผู้ป่วยท่ีต้องใช้เคร่ืองช่วยหายใจและเข้ารับการรักษาตัวในหอผู้ป่วยหนักโรคปอดและการใช้ยา
ปฏิชีวนะของสถาบันโรคทรวงอก

สุดารัตน์ สิริภัทรวณิช, รังสิยา ไผ่เจริญ, สุมล เติมเศรษฐเจริญ, นุชรา กลางประพันธ์

วัตถุประสงค์: เพื่อศึกษาเชื้อแบคทีเรียและแบบแผนการดื้อยารวมถึงการใช้ยาปฏิชีวนะในการรักษาผู้ป่วยที่มี
การกำเริบของโรคหลอดลมอุดกั้นเรื้อรังรุนแรงจนต้องใช้เครื่องช่วยหายใจ
วัสดุและวิธีการ: ศึกษาโดยเก็บข้อมูลการรักษาจากเวชระเบียนของผู้ป่วย 38 ราย ที่มีการกำเริบของโรคหลอดลม
อุดกั้นเรื้อรังที่รุนแรงจนต้องใช้เครื่องช่วยหายใจและรับเข้ารักษาในหอผู้ป่วยหนักโรคปอดของสถาบันโรคทรวงอกตั้งแต่
วันท่ี 1 พฤศจิกายน พ.ศ. 2551 ถึงวันท่ี 31 สิงหาคม พ.ศ. 2554 เก็บเสมหะส่งตรวจย้อมแกรมและเพาะเช้ือแบคทีเรีย
แบบ Quantitative culture รวมถึงทดสอบความไวของเชื้อ ตรวจทาง serology เพื่อดูการติดเชื้อ Chlamydophila
Pneumoniae และ Mycoplasma pneumoniae ด้วยวิธี Immunofluorescence
ผลการศึกษา: พบเช้ือแบคทีเรียจากการเพาะเช้ือ 18/38 ราย (47.3 %) ส่วนใหญ่เป็นเช้ือแกรมลบได้แก่ Klebsiella
pneumoniae 7 ราย (18.4 %) รองลงมาคือ Pseudomonas aeruginosa และ Haemophilus influenzae อย่างละ
3 ราย (7.9 %) จากการเพาะเช้ือพบเช้ือ 1เช้ือในผู้ป่วย 12 ราย (31.6%) พบเช้ือ 2 เช้ือในผู้ป่วย  5 ราย (13.2%)
และพบ 3 เชื้อในผู้ป่วย 1 ราย (2.6 %) ผู้ป่วย 5 ราย (13.2 %) พบการติดเชื้อ Chlamydophila Pneumoniae
ซึ่งในจำนวนนี้ 1 รายพบการติดเชื้อ Acinetobacter baumanii ร่วมด้วย ขณะเข้ารับการรักษาในหอผู้ป่วยหนัก
ผู้ป่วยจำนวน 33 ราย (86.8 %) ได้รับยาปฏิชีวนะ และยาท่ีใช้มากท่ีสุดคือ ceftriaxone
สรุป: ผู้ป่วยที่มีการกำเริบของโรคหลอดลมอุดกั้นเรื้อรังรุนแรงที่ต้องใช้เครื่องช่วยหายใจของสถาบันโรคทรวงอก
พบสาเหตุจากเช้ือแบคทีเรียและเช้ือในกลุ่ม Atypical pathogen ได้ถึง 57.8 % (22/38 ราย) ส่วนใหญ่เป็นเช้ือแกรมลบ
พบการด้ือต่อยาปฏิชีวนะของเช้ือ K. pneumoniae, P. aeruginosa, S. aureus, E. coli, A. baumannii, Proteus
mirabilis, S. dysgalactiae และ S. pneumoniae มีการติดเช้ือ Chlamydophila Pneumoniae 13.2 %


