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Efficacy and Safety of Inhalex® Forte Versus Original Product
in Asthmatic Adults: A Comparative Study

Watchara Boonsawat M.D.,Ph.D.’

Uraiwan Zaeoui B.Sc., M.N.S 2

Sanguansak Thanaviratananich M.D.’

'Division of Respiratory Medicine, Department of Medicine,
®Srinagarind Hospital

°Department of Otorhinolaryngology,

Faculty of Medicine, Khon Kaen University, Khon Kaen

Abstract
Objectives: To compare the efficacy of Inhalex® Forte and Berodual® Forte in stable bronchial asthmatic patients,
after a methacholine—induced bronchoconstriction in terms of forced expiratory volume in one second (FEV1)

reversal within 90 minutes and adverse reactions.
Study design: randomized double-blind cross-over study

Methods: The study was conducted at the Asthma Clinic, Srinagarind Hospital, Faculty of Medicine, Khon
Kaen University, Khon Kaen. Inclusion criteria were participants aged from 18 to 60 years old who had stable
asthmatic symptoms, FEV1 more than 70% of the predicted normal value and had a positive methacholine
provocation test. Exclusion criteria were patients with respiratory tract infection within six weeks, or asthma
exacerbations within four weeks or had underlying diseases. Fifty participants completed the study and received
a methacholine test and were randomly assigned to receive either one nebule of Inhalex® Forte or Berodual®
Forte via micronebulizer. FEV1 was measured at intervals until 90 minutes and reported as area under the curves
(AUC) of FEV1. One week apart within two hours of the previous time the participants were allocated to another
medication. Participants, research assistants, assessors and data analyzers were blinded to the drug allocation.

Oxygen saturation, blood pressure, pulse rate and any occurring adverse effects were monitored.

Results: There were 44 female (88%) and six male (12%) participants. Twenty-four patients had a history of
allergic rhinitis. Average baseline FEV1 was 2.5 = 0.5 L. Percentage of FEV1 of predicted normal value was
86.3 £ 10. Median difference of the area under the curve between the two study drugs was 0.36 which was not
significantly different (P = 0.86, 95% CI -3.83, 4.94). No patients experienced any tachycardia or hypertension

during the tests and no adverse effects occurred during the study.

Conclusion: The efficacy of Inhalex® Forte is comparable to Berodual® Forte, and no adverse events occurred in the

administration of this drug.
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Introduction

The tone of bronchial muscle depends on the
balance between the activity of the parasympathetic
and sympathetic divisions of the autonomic nervous
system. It is possible to produce bronchodilatation
either by stimulating the sympathetic pathway with
sympathomimetic agents such as a short-acting Bz-
agonist or inhibiting the action of the parasympathetic
system using anti-cholinergic agents such as ipratropium
bromide.

National and international guidelines for the
treatment of acute severe asthma recommend the
inhalation of short-acting BZ-agonists as first-line therapy'?
due to its rapid onset and potent bronchodilatation.
Addition of anticholinergic appears to improve lung function
and reduce asthma admission®™. Although it has a slower
onset of action but it has prolonged duration of action.
The combination of these two medications not only
maximizes bronchodilator effect but also minimizes
unwanted side effects.

Berodual® Forte is an original combination of
a bronchodilator, short-acting BZ- agonist (fenoterol
hydrobromide) and an anticholinergic agent, ipratropium
bromide, in one unit. This medication is very beneficial
for the acute treatment and prevention of symptoms
in chronic obstructive airway disorders with reversible
bronchospasm such as bronchial asthma and chronic
bronchitis with or without emphysema. Inhalex® Forte is
also a combination between fenoterol hydrobromide and
ipratropium bromide prepared by a Thai pharmaceutical
manufacturer containing the same concentration of
active ingredients as the original product. Previously there
was no data available comparing the efficacy and adverse
reactions between these two preparations. Therefore this
study aims to compare between the original product,
Berodual® Forte and Inhalex® Forte in terms of efficacy

and safety in bronchial asthmatic adults.

46

Material and methods

Study design

This study was designed as a randomized
double-blind cross-over study. To compare the efficacy
of Inhalex® Forte and Berodual® Forte in stable bronchial
asthmatic patients, after a methacholine-induced
bronchoconstriction in terms of forced expiratory volume
in one second (FEV1) reversal within 90 minutes and

adverse reactions.

Subjects

Subjects were recruited from the Asthma clinic,
Srinagarind hospital, Faculty of Medicine, Khon Kaen
University, Khon Kaen. Asthmatic adults age range
from 18 to 60 years old were eligible for enrollment if
they met all three inclusion criteria i.e. had stable
asthmatic symptoms with no exacerbation and no
change in medication within four weeks prior to the trial,
had an initial forced expiratory volume in one second
(FEV1) more than 70% of the predicted normal value and
had a positive methacholine provocation test. Patients
will be excluded if they have either one of the following
characteristics, presence of respiratory tract infection
within six weeks prior to enrollment, presence of asthma
exacerbations within four weeks prior to enroliment or
are pregnant or lactating women. Excluded also were
patients with a history of cigarette smoking more than ten
pack-years or have hypersensitivity to B-adrenergic or
anti-cholinergic. Further exclusion criteria were presence
of underlying diseases which may affect the outcomes of
interest including bronchopulmonary dysplasia or chronic
lung disease, heart diseases with or without congestive
heart failure, gastroesophageal reflux requiring medical
treatment, receiving systemic corticosteroids in the past
four weeks, receiving short-acting bronchodilator within
six hours before methacholine or receiving long-acting
bronchodilators within 24 hours before the methacholine

challenge test. Discontinuation criteria in enrolled
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subjects were any intolerance due to side effects or

withdrawal by the patient.

Randomization and study procedure

Eligible stable asthmatic adults received the
methacholine provocative test administered by a
hand-held nebulizer. The starting dose of methacholine
was 0.044 mmol and was increased with a double
dose every one minute until the FEV1 fell by at least
20% or the total dose of methacholine was 12.5 mmol
(a positive methacholine provocation test). Then the
patients were randomly allocated to receive either one
nebule of Inhalex® Forte or Berodual® Forte driven by
micronebulizer with oxygen 5 liters per minute. FEV1 was
measured at 0, 10, 15, 30, 60 and 90 minutes after the
administration of the study drug. One week apart within
two hours of the previous time the participants were
allocated to another medication either Inhalex® Forte
or Berodual® Forte. Both medications were prepared
by a study nurse as a solution in inhalation form. Since
they are identical in appearance, colour and odor.
Participants, research assistants, physicians and the
data analysts were blinded to the intervention.

Simple randomization was performed by computer-
generated process and the codes of the allocation were
concealed in sealed opaque envelopes while the name
of the drugs were kept at the Clinical Research Center,
Faculty of Medicine, Khon Kaen University. During all
procedures, the participants in both groups were closely
monitored for the oxygen saturation (SpOz), blood
pressure and heart rate. If SpO2 dropped to less than
92%, oxygen therapy will be supplemented and in case

of adverse events, physicians will take action.

Data collection

Baseline characteristics including age, sex
and baseline FEV1 before methacholine challenge
test including the previous medication history were

recorded. FEV1 just before and at each interval after

each intervention were also recorded. Adverse events
were assessed from the participants’ self report, the
physician’s interview and monitored parameters such
as tachycardia and hypoxemia. The primary outcomes
were the area under the curves (AUC) of FEV1 during 90
minutes after the study drug administration. The secondary
outcomes were oxygen saturation, blood pressure and
heart rate after the methacholine challenge test at 0, 10,
15, 30, 60 and 90 minutes and any occurring adverse

effects.

Statistical analyses

A pilot study was performed in two patients
administered with Berodual Forte® and revealed the
mean of AUC during 60 minutes to be 26.26 Litre-hour
while the standard deviation was 4.97. The AUC of
subjects administered by Inhalex® Forte is assumed to
be within 10% of those administered by Berodual® Forte.

Using one-sided test on data from a two-period
crossover design®, sample size of 50 participants in the
Berodual® Forte group and 50 in the Inhalex® Forte group
will achieve 90% power at a 5% significance level when
the reference mean (AUC) is 26.26, the treatment mean
is 28.8, the standard deviation is 4.97 and the range of
the difference between these means that still results in
the conclusion of equivalence is not less than 10% of
the Berodual® Forte group mean with the dropout rate
of 5%.

Baseline characteristics of the participants
were summarized using descriptive statistics and
presented in percentage, mean and standard deviation.
The primary outcome analysis was based on intention-
to-treat principle. FEV1 during 90 minutes after each
study drug intervention was calculated into area under
the curve (AUC) and was compared using Wilcoxon
signed rank test. The secondary outcomes were
analyzed to compare the adverse events of the two
groups during 90 minutes after intervention using

McNemar Chi square test.

47



Watchara Boonsawat. et al.

Mnsaisirulsa [sAnsavanna:ziasuigaanna

Ethical consideration

This study was approved by the Ethics Committee
of Khon Kaen University for Human research. All patients
participated voluntarily and provided informed consent.
All information regarding the identification of participants

was considered confidential and could be assessed by

authorized investigators only. All the interventions are
standard tests used for bronchial asthmatic patients.
Any adverse events during interventions were closely
observed and the study room was equipped with a full

standard resuscitation set.

Eligible Patients

Methacholine Provocation Test

FEV1 decreases to at least 20% or until total dose of methacholine is 12.5 umol

¢ Randomization

v

®
Inhalex Forte

v

®
Berodual Forte

One week apart

®
Berodual Forte

®
Inhalex Forte

Figure 1. Study flow diagram.

Results

All subjects who entered the trial (n=50) completed
the study. There were 44 female (88%) and six male
(12%) participants. Mean age 44 years. Twenty-four
patients had a history of allergic rhinitis. All subjects
stopped using any short-acting bronchodilator within six
hours before methacholine or long-acting bronchodilators
within 24 hours before the methacholine challenge test.

Table 1 shows the baseline data of the subjects.

418

Table 1. Baseline characteristics of the subjects.

Characteristic (n=50) Value

Age 44 + 9.6
Sex F/M 44/8
FEV1 L 25+ 0.5 (1.6-4.4)

FEV, % Pred 86.3 + 10 (72-116)

Values are presented as mean = SD (range), F: female; M: male;

FEV1: forced expiratory volume in one second

L:Liter; Pred:predicted
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The geometric mean of the methacholine dose
that was given until the FEV1 fell by at least 20% (PD20)
in A group (Inhalex® Forte) and was 0.67+1.24 mmol
(95% Cl 0.31, 1.02), and in B group (Berodual® Forte)
was 0.68 £1.05 mmol ( 95% CI 0.38, 0.98 ). There was
no significant difference of the required dosage among
participants in the two groups (P = 0.91)

2.5 SN |

FEV1
(Liter)

2_

1.5

Median difference of the area under the curve
between the two study drugs was 0.36 which was not
significantly different (P = 0.86, 95% CI -3.83, 4.94) as
in Figure 2. No patients experienced any tachycardia
or hypertension during the tests. No adverse effects
occurred during the study, one subject had diarrhea at
the second test which is not related to the administration

of the study drug.

I 1 I

0 20 40

T
60 80 100

Time (min)

Figure 2. Mean area under the curves of FEV1 within 90 minutes after methacholine challenge test and inhalation

of Inhalex® Forte and Berodual® Forte.

A - - - Inhalex® Forte

B — Berodual® Forte

Discussion

The combined drug preparation of a bronchodilator,
short-acting BZ— agonist (fenoterol hydrobromide) and
an anticholinergic agent, ipratropium bromide is very

beneficial for the acute treatment and prevention of

symptoms in chronic obstructive airway disorders with
reversible bronchospasm such as bronchial asthma and
chronic bronchitis with or without emphysema. In addition
to the reversal of bronchoconstriction, the effect can

persist until 8 hours and was suggested as an alternative
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to a monotherapy in chronic obstructive pulmonary
disease’.

This study compared the efficacy and adverse
reactions between the original product Berodual® Forte
and Inhalex® Forte. The study showed that there was
no difference in reversing the bronchoconstriction
induced by methacholine provocation test. The baseline
characteristics among the asthmatic patients were
similar including the dose of methacholine used in the
provocation test, though there was a predominance of
female patients. No patients experienced any adverse
symptoms or events. Thus this new preparation is
effective and safe to be used in this group of patients.
The limitation of this study was that due to the feasibility
we did not evaluate the effect on FEV1 in the intermediate
period (8 hours). Patients with chronic bronchitis with
or without emphysema were not included; therefore the
effect in this group of patients hasn’t been tested and

maybe useful for future studies.

Conclusion
The efficacy of Inhalex® Forte is comparable to
Berodual® Forte, and no adverse events occurred in the

administration of this drug.
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A197199 1. LFAIRNHIATY Masilszang

Demographics data (N=382) _

Age (mean = SD ) 59.02 + 10.34
Sex

- Male, n (%) 377 (98.7%)

- Female, n (%) 5 (1.3%)
Smoking

- Pack-year, mean +SD 33.18 +15.75

- Start smoking at age, mean £ SD 19.9 £9.9
Pulmonary function test

- FEV1 , mean percent of predicted 89.90 %

- FVC, mean percent of predicted 88.53 %

- FEV1NC, mean 95.13

a7 2 waasnsatadugthoannsrigluls-
L;J@f%ﬁwu;jﬂmﬁl,ﬂukﬂ COPD 59 au Aaidusasas
15.44 'é'ﬂﬁy'awuE;JTﬂaﬂﬁwummﬁ@ﬂﬂmmﬁmiq@%u
28IRABARY (obstruction) et luiin i lun i iade
a% GOLD lagpuiiaiu reversible airway obstruction
2 aw Aatduiasas 0.52 uaz irreversible airway
obstruction 32 A AaLduinuas 8.38 Iuﬂﬁiu small airway
disease 33 Au AaLdu Saaz 8.64 WA restriction 70 A
falluianaz 18.32 (ud lWldtudulas TLC)
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MN1IN 2. LLﬁ(ﬂ\‘lNﬂﬁ]']ﬂﬂ’]iﬂ’]ﬁvl,ﬂiﬂimiﬂ

N3IRINY IAINNIANA 382 A (%)

COPD 59 (15.44%)
Reversible airway obstruction 2 (0.52%)
Irreversible airway obstruction * 32 (8.38%)
Small airway disease 33 (8.64%)
Restriction** 70 (18.32%)

Normal 186 (48.69%)

* post bronchodilator FEV1/VC >0.70
** post bronchodilator FVC < 0.80 (not confirmed by TLC)

A15191 3. LL&@G‘S&@TUWJ']&JE%LLN“UE]GI‘S@]I@]EJLL?IJ\‘]@]']&J
GOLD staging

FANNIRANA

GOLD staging

(post bronchodilator FEV1 % predicted) 59 an (%)

GOLD I: FEV1 = 80 % predicted 8 (13.56%)

GOLD II: 50% < FEV, <80 % predicted 40 (67.80%)
GOLD llI: 30 % < FEV1 < 50 % predicted 11 (18.64%)

GOLD [V: FEV1 < 30 % predicted 0
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Abstract: Wattanasiriphakdee S*, Khawluan J**. Early detection of COPD in high risk population using spirometry.
Thai J Tuberc Chest Dis Crit Care 2014; 35: 52-57.

*Internal medicine department, **Pulmonary function test unit, Maharaj Nakornsrithammarat Hospital, Ministry
of Public Health.

Introduction: Underdiagnosis of COPD is a problem in Thailand because of the patients are not symptomatic.
Spirometry is gold standard for COPD diagnosis. Early diagnosis will results in appropriate treatment and
prevention of pulmonary function loss. We thus performed spirometry in high risk subjects (age > 40 years,

smoking > 10 pack-year) without any respiratory symptom for the early detection of COPD.

Methods: The study was done at Nakornsrithammarat Hospital enrolling high risk subjects with no prior
respiratory symptom. The diagnosis of COPD was defined by post-bronchodilator FEV1/FVC <0.70 and

severity classified according to GOLD criteria.

Results: The spirometry was completed in each of 382 of 424 subjects from which 15.44 % had the diagnosis
of COPD. They were classified by the severity as GOLD I, Il, Il for 13.56, 67.80, and 18.64% respectively

according to GOLD criteria.

Conclusion: Screening in high risk subjects without prior respiratory symptoms at Nakornsrithammarat
Hospital yielded the diagnosis COPD for 15.44%.
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Original Article

Proportional Clinical Phenotypic Classification of Chronic Obstructive
Pulmonary Disease in Siriraj Hospital

Nirada Limsoontarakul M.D.

Benjamas Chuaychoo M.D.

Division of Respiratory Diseases and Tuberculosis, Department of Medicine,

Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract

Background

Chronic obstructive pulmonary disease (COPD) is a group of disorders characterized by incompletely reversible
airflow obstruction. The understanding of true pathogenesis is limited due to heterogeneity of the disease’. A “phenotype”
describes the outward physical manifestations of a particular disease, and compromises anything that is part of the
observable structure, function or behavior of an individual phenotype’. The symptoms, radiography, physiology, or biology
will require an iterative validation process in which “candidate” phenotypes®. Recognizing the different phenotypes of
COPD is important for understanding the underlying disease processes and also clinically relevant due to potential
differing responses to therapeutic interventions.**

According to American Thoracic Society non-proportional Venn diagram, major three obstructive lung diseases
includes emphysema, chronic bronchitis and asthma®. These different phenotypes can occur alone or with combination.
However, the data are less valid due to non-standardized physician diagnoses without objective investigation. Frequent
exacerbation, defined by two or more exacerbation per year’, is another interesting phenotype, and known to be associated
with poorer quality of life and increased risk of death.*”

Objectives
Primary objective is to determine the proportion of COPD phenotype at COPD clinic, Siriraj Hospital.
Secondary objectives are to demonstrate the characteristic features of different COPD phenotypes and identify
factors associated with frequent exacerbation and to find out the risk factors associated with current exacerbation despite
of using the controller medication.

Methods

The data of clinical, lung function and imaging studies are integrated and classified the patients into subsets of
different phenotype including chronic bronchitis (CB), emphysema hyperinflation (Em-HI), overlap chronic bronchitis
and asthma COPD overlap syndrome (ACOS) by retrospective chart review.

Inclusion criteria
Patients who were diagnosed COPD by a post-bronchodilator FEV1/FVC< 0.7"°, and had been adhered to clinic
for at least 1 year and still follow up until 30 December 2013.

Exclusion criteria
The patients were excluded from study if the data were missing, or chest flms showed destroyed lung or had
co-existing bronchiectasis.

Sample size

The sample size was estimated according to previous analysis of proportional COPD phenotype''. Estimating
proportion of one group formula was used in calculation. The sample size was 230 subjects, the acceptable error was
20% with 95% confidence interval.

Suli@Rusiidotun 16 o 2558
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Definition of disease categories
Chronic bronchitis™

Chronic bronchitis is defined as cough and sputum
production on most days for a minimum of 3 months

per year for at least 2 years.

Emphysema hyperinflation'

The definition of emphysema hyperinflation is
centriacinar and/or pan lobular emphysema identified
from CT scan or HRCT scan of chest OR decreased
corrected DLCO (diffusion capacity of the lung for carbon

monoxide corrected to hemoglobin, < 80% predicted).

AND/OR
Increased residual volume/total lung capacity (RV/
TLC) > 40 % with normal or increased TLC (TLC = 80 %
predicted).

Asthma COPD overlap syndrome (ACOS) *"°

ACOS is defined as symptoms of increased
variability of airflow and incompletely reversible airflow
obstruction. Patients were diagnosed ACOS if they
were diagnosed asthma and COPD in the same patient,
age > 40 years, smoking > 10 pack-year and post
bronchodilator FEV1/FVC < 0.7 with one of the following
criteria.

1. Presence of symptoms of increased airflow
variability such as intermittent chest tightness/cough/
wheezing/shortness of breath predominated at night
time or early morning and improvement of FEV1 >12 %
and > 200 mL. postbronchodilator at least 2 times.

2. Presence of symptoms of increased airflow
variability without postbronchodilator reversibility and
evidences of emphysema by CT/HRCT or decreased
DLCO < 80 % predicted.

3. Improvement of FEV1 > 15 % and > 400 mL.

post bronchodilator at least 2 times without obvious

symptoms of increased airway variability as mentioned

above.

Frequent exacerbation®
Frequent exacerbation is defined as history of
exacerbation at least two times per year at any point

during follows up in COPD clinic.

Data analysis

Descriptive data were reported as means + SD
or percentages, as appropriate. Factors associated with
frequent exacerbation and factors that were different
between each COPD phenotypes, were analyzed with
Chi-square or Fisher’s exact test in case of discrete data.
The continuous data were analyzed by independent
t-test or Mann-Whitney U test. The factors in which
P-value < 0.2 were enrolled to further analysis using
multiple logistic regression and presented by adjusted
odds ratio and 95 % confidence interval. P-value < 0.05

was needed to define the significance.

Results

Since 1995, there were 662 patients in COPD clinic.
Four hundred and thirty two patients were excluded. Of
the remaining 230 patients, 43 patients were excluded
due to being asthma with airway remodeling and had
only chest flms as a part of investigation without CT/

HRCT/lung volume or DLCO study.
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Data collection, total 662 patients (1995-2013)

230 patients

Excluded =432
Loss to follow up 234
Death 168
Data missing 25

Destroyed lung 5

187 patients

Excluded =43

Asthma with fixed
airflow obstruction 15

CXR alone* 28
(*No CT/lung volume or
DLCO study)

Figure 1. The study enroliment.

The data of 182 patients who adhered to COPD
clinic between 1995-2013, were included to the analysis.
Mean age was 74.3 + 9.4 years, 93.5 % were male.
Tobacco use was 39.4 = 33.8 pack-year. Mean post
bronchodilator FEV1 was 63.3 % predicted. The other

baseline characteristics were shown in Table 1.

Table 1. Baseline characteristics

Variable Result

Age (yr) 74.31£9.4
Male sex (%) 93.5
BMI (kg/m?) 21.4+4.3
Smoking history (pack-yr) 39.4£33.8
Smoking status (%)
Ex-smoker 92.1
Current 6.5
Co-morbidities (%)
Diabetes 18.6
Hypertension 55.3
Dyslipidemia 33.0
Ischemic heart disease 22.8
Stroke 4.2

60

Emphysema hyperinflation was the most common
phenotype (65.2%) followed by chronic bronchitis overlap
emphysema (17.6%), ACOS (12.3%) and chronic

bronchitis (4.8%) as shown in Table 2.

Table 2. Phenotypes

Phenotypes Number
(N=187)
Emphysema-hyperinflation 122 (65.2%)
Chronic bronchitis 9 (4.8%)
Emphysema-hyperinflation + chronic bronchitis 33(17.6%)
ACOS 23(12.3%)
- Emphysema hyperinflation+ Asthma 18 (9.6%)
- Chronic bronchitis + Asthma 4(2.1%)
- Chronic bronchitis + Asthma + Emphysema 1 (0.5%)

hyperinflation



The results of clinical and physiologic data of
various COPD phenotypes were demonstrated in
Table 3, showing some statistically significant data for
distinguishing each other.

BMI of patients with chronic bronchitis phenotype
were significantly higher than others (mean 27.4 v
20.3-22.2, p <0.001).

For ACOS, the personal atopic disease, the

percentage of patients who had post bronchodilator

reversibility >12% and 200 mL. were higher than the
others (56.5% v 23.7-33.3 %, p <0.007 and 82.6% v
13.1-18.2 %, p < 0.0017). DLCO was also significantly
higher in ACOS (73.2 v 51.9-72.3 mL/min/mmHg,
p < 0.001).

Peripheral blood eosinophil was significantly
higher in ACOS and chronic bronchitis compared to
others (662 and 438 cells/cumm v 230 and 233 cells/
cumm, p < 0.002).

Table 3. Clinical and physiologic feature of various COPD phenotypes.

Variable CB
(n=9)

ACOS
(n=23)

P-value

CB+Emphysema

(n=33)

Baseline characteristic

- Age 74.1+9.6 68.5+9.0 76.1+8.3 72.4+7 0.151
- BMI 21.1+4.1* 27.4+3.6*t 20.3+3.7q 22.2+4.5f  <0.001*Y, 0.008t
- Smoking history 39.4+38.5 47.7+25.3 51.6+11.6 33.6+14.3 0.082
- CVD 82(67.2%) 9(100%) 20(60.3%) 14(60.9%) 0.143
- Personal atopy 29(23.7%) 3(33.3%) 11(33.3%) 13(56.5%) 0.007
Spirometry (Post bronchodilator)

- FEV, (% predicted) 61.6+24.2 69.4+33.6 61.6+24.1 73.2+20.7 0.334
- FEV1/FVC 52.2+11.6 59.7+10.2 52.5+11.7 56.0+10.5 0.152
- Reversibility >12% and 200 mL 16(13.1%) 2(22.2%) 6(18.2%) 19(82.6%) <0.001
- DLCO (%predicted) 53.9+17.2 72.3+15.2 51.9+19.9 73.2+20.7 <0.025
- RV/TLC (%) 50.3+10.3* 47.2+14.2 53.5+9.6* 44.9+8.7* 0.020*
- TLC (%predicted) 108.2+17.0 100.3+20 109.4+18.7 112.5+13.8 0.469
Absolute eosinophil count 230t 438 232* 668*t <0.002t
(median) (0.2,255) (0-1,692) (16-1,280) 33-2,250) 0.012*
Frequent exacerbation 34(27.9%) 4(44.4%) 12(36.7%) 7(30.4%) 0.624
Exacerbation during 2012-2013 0.315
- 1 without hospitalization 14(11.5%) 3(33.3%) 1(3.0%) 2(12.3%)

- >1 or 1 with hospitalization 18(14.8%) 2(22.2%) 9(27.2%) 3(13.0%)

- Total 26.3% 55.5% 30.2% 253

BMI : *Em-HI vs CB, ] CB vs CB+emphysema, 1CB vs ACOS
RV/TLC : * Em-HI and CB+emphysema VS ACOS

Absolute eosinophil count: *CB+emphysema vs ACOS,tEm-HI vs ACOS



Frequent exacerbation was found in 31.3% of
patients. Factors significantly associated with frequent
exacerbation in univariate analysis included presentation

with chronic productive cough, intermittent wheezing,

history of endotracheal intubation, chronic bronchitis
phenotype, more severe lung function, and need of

more inhale controller medication (Table 4).

Table 4. Factor associated with exacerbator in univariate analysis.

(n=57)

Exacerbator

Non exacerbator P-value
(n=130)

Baseline characteristic/symptoms

- Age 74.949.7 73.949.2 0.665
- BMI 21.1+4.1 21.5+4.3 0.994
- Smoking history (Pack-yr) 44.5+38.3 37.4423.9 0.665
- Chronicproductive cough 21 (36.8%) 26 (20.0%) 0.015
- Intermittent wheezing 17 (29.8%) 21 (16.2%) 0.035
- Previous ETT due to exacerbation 12 (21.1%) 7 (5.4%) 0.002
COPD Phenotype
- CB and CB overlap emphysema 18 (31.5%) 29 (22.3%) 0.180
- ACOS 7 (12.3%) 16 (12.3%) 0.662
Spirometry (Post bronchodilator)
- FEV1 (Mean) 56.6+23.0 66.5+24.8 0.011
- FEV1/FVC 50.4+11.1 54.3+11.5 0.034
- Reversibility (FEV1>12%,200 mL) 13 (22.8%) 30 (23.1%) 0.968
Absolute eosinophil count 243 330 0.574
(0-2,250) (0-2,250)
Medication
- LABA 8 (14%) 5 (3.8%) 0.024
- LAMA 26 (45.6%) 30 (23.1%) 0.002
- ICS/LABA 54 (94.7%) 85 (65.4%) <0.001
- PDE4 inhibitor 3 (4.3%) 0 (0%) 0.183
- Procaterol 18 (31.6%) 13 (13.1%) 0.003
- Long term oxygentherapy 3 (5.3%) 1 (0.8%) 0.085
- LAMA+LABA 7 (12.3%) 3 (2.3%) 0.010
- LAMA+LABA+ICS 24 (42.1%) 19 (14.6%) 0.001

However, only intermittent wheezing, using
of long acting antimuscarinic agent (LAMA) and

inhale corticosteroid/long acting bronchodilator (ICS/

LABA) were associated with frequent exacerbation in

multivariate analysis (Table 5).
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Table 5. Multivariate analysis of factors associated with exacerbator.

Variables

Crude OR (95%Cl)

Adjusted OR P-value

Clinical characteristic

(95%Cl)

- Chronic productive cough 2.3 (1.2-4.6)

- Intermittent wheezing 2.2 (1.1-4.6) 2.6 (1.1-6.1) 0.024
- CB/CB+ 1.6 (0.8-3.0)

- History of ETT due to AECOPD 3.7 (1.3-10.4)

Treatment

- LABA 4.2 (1.4-13.1)

- LAMA 2.6 (1.4-4.8) 2.9 (1.3-6.6) 0.011
- ICS/LABA 9.5(2.8-32.1) 9.6 (2.6-35.8) 0.001
- Procaterol 3.1(1.4-6.5)

- Long term oxygen therapy 3.7(0.8-16)

Spirometry
- Post-bronchodilator FEV1/FVC
- Post-brounchodilator FEV1

0.97 (0.94-0.99)
0.98 (0.97-0.99)

Discussion

Emphysema hyperinflation was the most common
phenotype of COPD in COPD clinic Siriraj Hospital
(65.2%), followed by chronic bronchitis overlap
emphysema hyperinflation (17.6%), ACOS (12.3%)
and chronic bronchitis (4.8 32%). The results were
different from previous studies. In NHANES IIl, the
largest older population based study from US, showed
that chronic bronchitis was the most common COPD
phenotypes with 43.5%, while pure emphysema was
only 21.3%'®. Another population based study of
proportional COPD phenotype which had more valid
disease categories definition showed that, the majority
of patients had overlapping obstructive lung disease.
Emphysema plus asthma or chronic bronchitis was
the most common with 32.3%, followed by chronic
bronchitis plus asthma or chronic bronchitis (30.2%),
2.1% (2/96) had pure chronic bronchitis, 10.4% had
pure emphysema (10/96)"". In our study, 12.3% of

patients were ACOS (9.6% overlap emphysema),

this result was comparable with previous reports (10-
20%)"". However, it might be underestimated because
we included only patients in COPD clinic. The reasons
of higher prevalence of emphysema hyperinflation and
lower chronic bronchitis than previous study could be
due to the criteria of emphysema hyperinflation in this
study, which were very sensitive to detect abnormalities,
variation of history taking of cough history needed for
diagnosed of chronic bronchitis and differences in
genetic susceptibility and response to noxious stimuli.

In subgroup analysis of 48 patients who had
completed all three investigation modalities, the results
of proportion of various phenotypes were the same as
in primary results (Em-HI 62.5%, Em-HI overlap CB
18.8% and ACOS 18.8%). However, there was no
chronic bronchitis in this analysis because of lack of
CT/HRCT scan in all nine patients. This confirmed the
accuracy of our analysis.

The results of clinical and physiologic data

of COPD phenotypes showed some statistically
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significant data for distinguishing each other. BMI
of patients with chronic bronchitis phenotype was
significantly higher than others, including combined
chronic bronchitis with emphysema. This result was
same as previous data. There was evidence of systemic
inflammation causing low BMI and pulmonary cachexia
in emphysema phenotype’.

When compared to others, ACOS phenotype
had higher per cent of patients with personal atopic
disease (56.5% v 22.7-33.3%, p <0.007) and post
bronchodilator reversibility (86.2% v 13.1-22.2%,
p <0.0017). According to nationwide-consensus of
expert in COPD, there were 78% and 89% agreement
using personal history of atopy and post bronchodilator
reversibility to be the diagnostic criteria of ACOS and
give these to be two of three minor criteria for diagnosis ™.
Peripheral blood eosinophil was significantly higher in
ACOS and chronic bronchitis compared to the others.
Kitaguchi et al. demonstrated that peripheral blood
eosinophil count was significantly higher in COPD with
asthma compared with COPD alone (407.5 £ 81.8 v
207.9 + 31.7)". However, the international consensus
did not agree using this as criteria of ACOS (67%
agreement)'. Previous studies demonstrated evidences
of eosinophilic airway inflammation in some COPD
patients detected by sputum eosinophilia and airway
reversibility in COPD patients, associated with degree of
blood eosinophilia, but not in chronic bronchitis'**°. We
could not explain the reason of high peripheral eosinophil
in our study, this could be from asthma contamination
or other causes of increase peripheral eosinophil.

Degree of decreased DLCO in ACOS was
significantly lower than others, reflected less emphysema
in this group, however, there was no difference in post
bronchodilator FEV1/FVC. This inferred that airflow

64

obstruction may be contributed by chronic bronchitis or
asthmatic component.

There was no difference in frequent exacerbation
in each phenotype including chronic bronchitis and
ACOS, because of small sample size to detect the
secondary outcome, effect of treatment or intrinsic
pathogenesis of frequent exacerbation, not depend
to other phenotype. In our study, the prominent in
wheezing, but not chronic productive cough, associated
with exacerbation and both finding were also found in
ECLIPSE study’. Intermittent wheezing might reflect
underlying airway hyperreactivity or occult asthma in

frequent exacerbation group.

Limitation

This study was a retrospective study, which
might have some bias (data missing and confounders
such as inhaler technique). All investigations were not
completely done in ever patients. Only patients who
had been regularly visited in clinic were included, the
patients who lost to follow up and death were not be
analyzed, which might effect to proportion of COPD
phenotypes. Finally, there was no standard definition of
emphysema hyperinflation, we used increased RV/TLC
(normal or increased TLC) to early detect the changing
of hyperinflation for optimizing the bronchodilator,

furthermore, it was correlated with survival in COPD?'.

Conclusion

Emphysema is the most common clinical
phenotype of COPD in COPD clinic, Siriraj Hospital.
Approximately one-third of patients were frequent
exacerbation. Factors associated with frequent
exacerbation include symptoms of intermittent wheezing,

using ICS/LABA and LAMA.
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Clinical application

The underlying pathogenesis and pathophysiology

of the different COPD phenotypes including frequent

exacerbation need to be evaluated in future research for

implications of targeting treatment of specific phenotype.
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