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A Comparison of Tiotropium 18¢g Once Daly and Ipratropium  40ug,
4 Times Daly in a Double-Blind Double-Dummy, Efficacy and Safety
Study in Adults with Chronic Obstructive Pulmonary Disease

Seung Joon Kim MD.!, Mung Sook Kim MD.!, Sang Heak Lee, MD!, Young Kyoon Kim MD.!, Hwa Sk Moon,
Sung Hek Park, MD., Sang Yeuo Lee, MD? Kwang Ho In, MD? Chang You Lee, MD2 Young Sam Kim,
Hung Jung Kim, MD2® Chu Mn Ahn, MDS Sung Ky Km MD® Kyung Rok Kim, MD.*, Seung Ick Cha,
Tae Hoon Jung, MDY M Ok Kim MD® Sung Soo Pak MD® Cheon Woong Cho, MDS Jee Hong Yoo,
Hong Mo Kang, MD® Won Jung Koh, MD., Hyoung Suk Ham, MD/, Eun Hae Kang, MD/, O Jung Kwon,
Yang Deok Lee, MD? Heung Bum Lee, MDZ Yong Chul Lee, MD® Yang Keun Rhes, MDZ Won Hyuk Shin,
Sung Yeon Kwon, MDS Woo Jn Kim, MD? Chu Gu Yoo, MD’ Young Whan Kim, MD® Young Soo Shim,
Sung Koo Han, MDY Hye Kywng Pak MD° Yun Seong Km, MD.° Mn K Les, MD.® Soon Kew Park,
M He Km MD" Won Yeon Les, MD", Suk Joong Yong MD." Kye Chu Shin, MD, Byoung Whu Cho,
Yeon Mok Oh, MD.® Chae Man Lim MD."® Sang Do Les, MD.®, Woo Sung Kim MD.® Dong Soon Kim,
Sung Soo Jung, MD.", Ju Ock Kim, M.D.", Young Chun Ko, MD."®, Young Chul Kim, M.D."®, Nam Soo Yoo, MD."

Department of Internal Medicine, Cathnhc University, "Korea University, *Yonsei Umuerszty, Kyungpook University, >Hanyang
University, Kyung Hee University, Sungkyunkwan Umuer@lty 8 Chonbuk Umverszty, Seoul University, O pysan Umuerszty Yonsei

Wonju University, I‘ChmgAng Unzver@zly “Ulsan Umverszty angmm Unzver@zly Chonnam University, National Medical Center

Background : This study compared the bronchodilator efficacy and safety of tiotropium inhalation capsules (18ug
once daily) with a ipratropium metered dose inhaler (2 puffs of 20ug q.i.d.) in patients with chronic obstructive
pulmonary disease (COPD).

Method : After the initial screening assessment and a two-week run-in period, patients received either tiotropium
18p:g once daily or ipratropium 40ug four times daily over a period of 4 weeks in a double blind, double dummy,
parallel group study. The outcome measures were the lung function, the daily records of the peak expiratory flow
rate (PEFR), the patients’ questionnaire, and the use of concomitant salbutamol. The forced expiratory volume in
one second (FEV;) and the forced vital capacity (FVC) were measured 5 minutes before inhalation, and 0.5, 1, 2
and 3 hours after inhaling the study drug on days 0, 14 and 28.

Result : In 16 centers, 134 patients with a mean (SD) age of 66 (7) years and a predicted FEV; of 42 (12)% were
analyzed. The trough FEV; response was significantly higher in the tiotropium group than in the ipratropium group
after a four-week treatment period. The weekly mean morning PEFR of the tiotropium group was consistently higher
than that of the ipratropium group during the 4-week treatment period with differences ranging from 12.52 to 13.88
l/min, which were statistically significant. Tiotropium was well tolerated by the COPD patients during the 4-week
treatment period and had a similar safety profile to ipratropium.

Conclusion : This study shows that tiotropium administrated once daily has a superior bronchodilator effect with
a similar safety profile in treating COPD patients compared with ipratropium, inhaled four times daily.

(Tuberc Respir Dis 2006 58 498-506)

Key words : Tiotropium, Ipratropium, COPD, Efficacy, Safety
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Table 1. Patients randomized and the reason for withdrawal from the tiotropium and ipratropium groups

Tiotroium Ipratropium

Randomized 72 (100.0) 69 (100.0)

Efficacy population

No 6( 83 10 14
Yes 66 ( 91.7) 68 ( 93.6)
Completed trial 63 ( 87.5) 61 ( 884)
Withdrawn 9( 125 8( 116
Withdrawn due to adverse events 2( 28 3( 43
Worsening of disease under study 0( 00 1( 14
Worsening of other pre-existing disease 0( 00 1( 14
Other adverse event 2( 28 1 14
Withdrawn for other reason 6( 83 5( 72
Non compliant with protocol 5( 69 4( 58

Lost to follow-up 0( 00 0( 00
Consent withdrawn 10 14 10 14
Other 1 14 0( 00

Data are presented as n (%).

Table 2. Demographic data and previous respiratory medication use on the prestudy for the tiotropium and
ipratropium groups

Tiotropium Ipratropium
Subject (n) 66 68
Age (years) 65.3 + 80 672 + 62
Sex (M/F) 65/1 63/0
Height (cm) 166.0 £ 5.7 164.6 + 64
Weight (kg) 504 + 8.1 56.8 + 105
COPD duration (years) 6.3 £ 5.1 6.1 £ 48
Smoking (pack-years) 467 £ 217 429 + 207
Ex-Smoker 40 (60.6) 50 (735)
Current Smoker 26 (39.4) 18 (265)
FEV: () 1.11 £ 0.36 109 + 0.34
FEVi % pred 4138 + 11.51 264 + 1226
FVC () 2.70 £ 0.65 263 £ 0.71
FEVI/FVC (%) 4186 + 10.58 4205 + 898
Respiratory medication use n (%)
Glucocorticoids (inhaled) 5(7.6) 2 (29
Glucocorticoids (oral) 1015 3 (44)
f;;'ggogr;igcs (inhalod) 2 (439) % (529)
el naigir;e;gics (inhale) 19 (288) 2 412)
Theophyllines 43 (65.2) 48 (70.6)

The data is presented as mean * SD or n (%. COPD: chronic obstructive pulmonary disease; FEVy:  forced
expiratory volume in one second; FVC: forced vital capacity; % pred: percentage of the predicted value.
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Figure 1. Mean change (A in trough forced expiratory volume in one second (FEVy) and forced vital capacty (FVO)

following inhalation of tiotropium () or ipratropium () at day 14 and day 28 (o = 0.002.
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Figure 2. Mean change (A in FEV; AUCpsy and FVC AUCea following inhalation of tiotropium (@) or
ipratropium () at day 14 and day 28.
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Figure 3. Mean forced expiratory volume in one second (FEVY) before and duing the 3 hr folowing inhalation

of tiotropium (4p) or ipratropium () at day 14 and day 28.
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Figure 4. Mean forced vital capacity (FVC) before and duing the 3 hr following inhalation of tiotropium (4 or
ipratropium () at day 14 and day 28.
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Figue 5. Mean change (A) in moming and evening peak expiratory flow rate (PEFR) following inhalation  of
tiotropium (4p) or ipratropium () throughout 28 day trials (o <0.01, *p <0.05).

Table 3. Patient’s evaluation questionnaire score of the tiotropium and ipratropium groups

ltem Tiotropium Ipratropium
Day 14 Frequency of cough episodes 0.870 + 0.104 0.852 + 0.102
Severity of cough episodes 0.705 + 0.0%4 0.864 + 0.092
Chest discomfort 0.920 £ 0.091 0.913 £ 0.089
Difficulty of breathing 1.294 + 0.087 1423 = 0.084
Need of PRN bronchodilator 1.0%6 £ 0.105 1.285 £ 0.103
Ease in bring up sputum 3310 = 0.134 3371 = 0.129
Global evaluation 2862 + 0.121 3235 = 0.120
Day 28 Frequency of cough episodes 0.823 + 0.119 0932 + 0.116
Severity of cough episodes 0.764 + 0.104 0.952 + 0.101
Chest discomfort 0.703 = 0.090 0.747 + 0.088
Difficulty of breathing 1.234 + 0.088 1.332 + 0.086
Need of PRN bronchodilator 1.039 £ 0.101 1.215 = 0.100
Ease in bring up sputum 3.049 £ 0.152 2979 £ 0.146
Global evaluation 2542 + 0135 26% + 0.134

Data are presented as mean * SE. There were no statistically significant differences between the two groups.
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Table 4. Mean doses of supplemental salbutamol per day during tiotropium and ipratropium treatment

Amount of

salbutamol therapy Tiotropium Ipratropium
Week 1 Night 0.602 + 0.127 0928 + 0.119
Day 2044 + 0229 2.110 + 0216
Total day 2737 + 0.304 2975 + 0.288
Week 2 Night 0.635 + 0.145 0.89% * 0.136
Day 1.897 + 0.255 1939 + 0.241
Total day 2671 + 0.366 2.749 + 0347
Week 3 Night 0.614 + 0.139 0814 + 0.130
Day 1.818 + 0.225 1.933 + 0213
Total day 2505 + 0316 2699 + 0.300
Week 4 Night 0.589 + 0.139 0817 + 0.130
Day 1.715 + 0225 1920 + 0213
Total day 2370 = 0.315 2698 + 0.298

Data are presented as mean * SE. There were no statistically significant differences between the two groups.
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