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Effects of Combined Treatment With 

Glycopyrrolate and Albuterol in Acute Exacerbation 

of Chronic Obstructive Pulmonary Disease 

RI* KCydnlk, MO, FACEP Study objective: To investigate whether the addition of a 
Cfladas LEmannuo.MO. FACEP single aerosolized dose of glycopyrrolate leads to a greater 

improvement in pulmonary function than treatment with 
albuterol alone for patients with acute exacerbation of chronic 
obstructive pulmonary disease (COPD). 

Design: Prospective, randomized, blinded, controfled study. 
Fifty-seven patients with acute exacerbation of COPO were 
entered into the study. All patients received three aerosol treat-
ments. Patients were randomized to receive 2 mg aerosolized 
glycopyrrolate (combination therapy group) or aerosolized 
placebo in addition to their first 2.5-mg albuterol aerosol treat-
ment. All patients received 2.5 mg of aerosolized albuterol alone 
for the next two treatments. 

Setting Urban teaching hospital emergency department 

Results: We found no difference in pretreatment 1 -second 
fractional expired volume (FEy1) between the control and gly-
copyrrolate groups. There was no significant difference in the 
absolute value of the FEV1 at 1 hour or at 3 hours between the 
two groups; however, patients who received combination ther-
apy had a greater percent increase from the pretreatment value 
of FEy, (56%) as measured in milliliters than did control patients 
(19%; P=.008). 

Conclusion: The combination of glycopyrrolate and albuterol 
produces a greater improvement in FEy1 than does albuterol 
alone in the treatment of patients with acute exacerbation of 
COPU, 

[Cydulka RK, Emerman CL- Effects of combined treatment 
with glycopyrrolate and albuterol in acute exacerbation of 
Chronic obstructive pulmonary disease. Ann Einerg MedApril 
1995:25:470-473.) 
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Anti holinergic agents have been widely used to treat 
patiefits with chronic obstructive pulmonary disease 
(CO D) exacerbations. Glycopyrrolate, a quaternary 
azum nium compound, is poorly absorbed from mucosal 
surfł es but otherwise has pharmacologic properties simi-
lar to those of atropine itself. tlycopyrrolate, when given 
by Wialation, should only affect the respiratory tract, thus 
limitiog associated side effects.’ It Is available in solution 
and ii, easily used in nebulized form. The purpose of this 
stud: was to investigate the efficacy of combination treat-
ment of glycopyrrolate and the 3-agonlst aibutemi. In par-, 
ticular, we wished to determine whether the addition of a 
single aerosolized dose of glycopyrrolate would lead to 
greater improvement in pulmonary function over treat-
ment with albuterol alone. 

MATERIALS AND METHODS 

This udy was conducted from February 1991 through 
February 1992 in the emergency department of Metro-
Health Medical Center, a large, urban, university-affiliated 
hospital. Patients with the self-reported diagnosis of 
COPD or patients with histories consistent with COPD, 
as del ned by the American Thoracic Society2, were eligi-
ble fo the study if they presented to the ED with acute 
respil itory distress along with cough, wheezing, or both. 
Patiet ts with asthma were excluded from the study, along 
with 1 atietus whose Initial spiromeny demonstrated a 
1 -sec nd fractional expired volume (FEy1) greater 
than 5% of predicted normal value. Patients were also 
excin ed if they had clinical or radiographic evidence of 
pueni iothorax, pneumonia, decompensated congestive 
heart kilure, or history of lung cancer; if they were unable 
to pet onu spirometry or if they had received prebospital 
aeroso, treatment. Patients were also excluded If they had 
conta ndications to the administration of glycopyrrolate, 
includ ng glaucoma, obstructive utopathy, Ileus, ulcerative 
colitis Dr ruegacolon, myasthenia gravis, autonomic neu-
ropath , liver disease, kidney disease, hintsl hernia with 
esoph gins, or cystic fibrosis. Patients younger than 18, 
pregnant women, nursing mothers, and prisoners were 
also excluded from this study. 

After informed consent had been obtained, blood was 
drawn for CBC with differential, theophylline level, and 
arteiia blood bases. Chest radiographs were also taken. 
Ozyge  i therapy was initiated at 3 L/minute through a 
nasal c annula and subsequently adjusted on the basis of 
the res AEs of arterial blood gas or pulse oximety, if avail-
able. S irometry was performed with a computerized 
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portable Flelsch-pneumotai 1 type spirometer (S can 
1000), with the patient seated and wearing nose c pa. At 
least two forced expiratory i rw ieuvers were obtais ed, 
with the highest forced vital capacity and FEy1 us If for 
analysis. The spirometer wi librated at least thr .e nines 
a week by use of a 3-L syrin e 

After initial evaluation, a atlents received neb ilized 
albutemi, 2.5 mg every hou for three aerosols. PR cuts 
received, in a randomized, d uble-blinded fashi n, 
glycopyrrolate 2 mg or an ei u valent volume of p] cebo 
solution mixed with their fit st ibuterol aerosol. A hock-
design randomization sche 1 was devLsed befa the 
study and used by the phar a .7 to prepare coded lals. 
The patients, treating physic a s, and Investigators vere 
all blinded to the contents o t e vials. Patients did not 
receive any further glycopyrr Ii e or placebo solutia after 
the initial aerosol. Spirometi ’ ’as repeated 1 hour liar 
the first aerosol and again 1 .0 rr after the third aer aol 
treatment. 

One hour after completlo E the third aerosol 
( 

hours 
after initial treatment), padei s itswere 

questioIne

o the 
appearance of side effects to I uterol or gly  late. 
Patients then were admitted o he hospital  Irged 
from the ED without further thxapy,at the ti ’n of 
the treating physician, on th 1 sls of clinics 

nent,including improvement in pia onaty functioa pear-
lance of wheezing, and lmprc ’e sent in dyspa Innswho

 were discharged from ii e iospital were  ed 
bytelephone after 48 hours to et rmlne wheth  

hadexperienced relapse, defined IS Sfl unschedut m for 
further treatment for bronch s ann within  after 
discharge. This study was ap n !d by the hospitalb iurnari 
nvestigation committee. 

Discrete variables were arW ’r d by means of the X test, 
Whereas continuous variables we n analyzed with Stu dent1s 

test. Repeated-measures AN 
\ 

was performed wit a 
eneraI linear model for ANO A with post hoc camp isons 

if means byTukey test.3AP a ucofless than .05 was 
ons1dcred significant. Data at 

i 

ported as the meare D. 

ES U LT S 
tifty-seven consecutive eligib 

age 

of 61.5–11.3 years, wen 
(Table). Eighty-two percent o 
patient a-agonist inhalers, 65 
rmducts, and 18% were usm 
vere current or past cigarett 
45.6–23.6 pack-years. The I 
ells/mm; the theophylline 

dents, with an av 
red into the stuc 
patients were nab 
tre taking theoph: 
molds. Fifty-one p 
vs1 with an avera 
was 10,56–3,8 
was 6.4–6.5 pg/ 

out-

of 

471 
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There was no significant difference in the age (60–10.3 
years versus 62.4–12.4 years), cigarette use (40.9123.0 
pack-years versus 51.1 pack-years, WBC (103–3.1 cefls’mni3 
versus 10.9–4.6 cells’zmn3), Pat)2 (62.4–20.1 mmHg ver-
sus 70.2–15.8 nun Hg), initial FEV (29.5%–10.5% versus 
31.0%–12.8% predicted normal), prednisone use (20% ver-
sus 15%), inhaler use (87% versus 78%), or iprat.mplum use 
(10% versus 7%) between the glycopyrrolate group and the 
control group. However, the theophylline level was sig-
nificantly higher in the glycopyrrolate group (83–7.3 mglmL 
versus 4.3–4.7 mg/mL, P<.02). 

The pretreatment FEy1 in the control group was 
934–424 mL (31.0%–12.8% of predicted normal); It was 
92–364 tnL (295%–10.5% of predicted normal) In the 

glycopyrrolate group (NS). At 1 hour FEy1 had Increased 
to 963–477 niL (31.6%–12.6% predicted) In the control 

0o
 up and 1,129–585 mL (37.4%–13.6% predicted) In 
glycopyrrolate group (Pr.22 and P=.1 1, respectively). 

3 hours the FEy1 in the control group was 1,095–573 niL 
(36.2%–15.8% predicted) and 1,312–614 mL 
(42.8%–1 3.5% predicted) in the glycopyrrolate group 
(P-19 and P-31, respectively). Repeated-measures 
analysis showed a significant difference in the percent of 
change in FEy1 from pretreatment value (absolute value) 
between the control and glycopyrrolate groups both 1 
hour and 3 hours after the start of treatment (figure 1). 
Patients treated with glycopyrrolate and albuterol had 
a 28.2%–42.2% increase in FEy1 after treatment, 
whereas patients treated with albuterol alone had only 
a 6.0%–36.1% increase in FEy1 at 1 hour (Pm.04). At 

Change in FEy1 with treatment 

FEy, (% of predicted oonaal value) � Albuterol 
°  I Slycepyrr&ate + bJbuteroT 

3 hours, patients treated with glycopyrrolate had a 
56.0%–56. 1% increase in FEy1, compared with a 
19.3%–41>.9% increase in patients treated with 
albuterol alone (P.OQl; figure): 

Overall, 30 (53%) of the patients required admission. 
Fifty percent of patients with COPD treated with glyco-
pyrrolate were admitted, compared with 57% of patients 
treated with albuterol alone (WS) Follow-up information 
was available for 22 (81%) of the patients discharged 
from the El). We noted no difference in the relapse rate 
between the glycopyrrolate and control groups (15.4% ver-
sus 11.1%). 

Twenty-seven 

percent of the glycopyrrolate group 
experienced side effects, compared with 15% of patients 
treated with albuterol alone (N5). Side effects reported In 
the combination albuterol/glycopyrrolate group included 
dry mouth, headache, hypotension, and palpitations. Side 
effects reported in the albuterol group included tremors, 
anxiety, and palpitations. This study had a power of 20% 
to discern differences in the incidence of side effects 
between the two groups. 

DISCUSSION 

We found that patients with acute exacerbation of COPD 
who received combination glycopyrrolate and albuterol 
aerosol treatments had greater Improvement in their per-
cent change in FEy1 at 3. hour (292%–42.2% versus 
5.0%–36. 1%, P=.04) and at 3 hours (56.0%–56.1% ver-
sus 19.3%–40.9%, l’.001) than did patients treated with 
albuterol alone. These results are distinctly different from 

Table. 
Results. 

Albuteivi and Aibuierol and 
Paramalure Glycapyrrelate PIc*bo 

FEy’ 
Initial absolute value (mi) 862t384 634*424 
i hour (mi) 1.129*585 953s477 
Percent thange in absolute value at I h* 60c36.1 
3 hours (tat) 1065*573 1.312414 
Mar neatiaeet (S hours) 

)% of predicted normal) 42k135 302*1 6.8t 
P8TCEM chenga In absolute value 56.0*56.1 19.3*40.9’ 
of FEy1 at   hours 

Percentage of patlanta adadned 50 57.1 
Side effectS 26.7 14.8 

&5 versus gupyrcIale group. 15 L rfrr, I tg,J)7 ere5 91,copyrroJa1e group. 
0 hwi 1 hour Shouts I ’Poll versus gIycePyrm0 6P 
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those we re rted in asthmatic patients treated with both tioi. the Improvement in pu1mon 
y 

unction In patienn 
albuterol an glycopyrrolate.4 Asthmatic patients treated with (10PD did not lead, however,o decrease in the 
with albuter 1 alone had greater Improvement in their ho$pit1ization rate. Within the lien ra ons discussed 
FEV1 values than did asthmatic subjects treated with a abóve we feel that this drug shoul b considered for use 
combinatiox of glycopyrrolate and atbuteroL We believe in padents with acute exacerbation of -OPD. The optima 
this is best e .plained by the fact that In spite of airflow doses nd frequency for adntinistra o of glycopyrrolate 
limitations ue to destructive changes in the lungs, forith4parJentsre=intcbedeterrfted. 
patients wit] CC)PD have some choithergic tone, which 
can be abali lied by anticholinergic agents, resulting In 

E E NC ES  improved al 
variety of in 

flow.’ Glycopyrrolate has been used for a 
icatians over the past 20 years, althoughOtf9B5. I t525.5. 

only recenti 
2cSoctety. star tha denosis have investigators studied its use in the 

, ndasthIL MrRs’Rs 
arcfpstIntswithchm 

O w;1a45-243. 
treatment of acute bronchospasm?9 Slovis et al reported Inc SSSTATUWs&iIn.P.aIusn D.0 ar FCary.Ncath CarolIna. $AS 
a patient wi iCOPD exacerbation in whore inhalation issa p1028. 
therapy wit glycopyrrolate failed, presumably because of 4. S’vIn Cu, ft*Is  Dirrooncos pyrralcicinacoto Mptfcicy 
low tidal vo tines, but who was successfully treated with olBtrtSS darto btcnthosastIn uI dlseas&A  61531;*fi9&5X. 

intravenous lycopyrro1are. Because multiple studies have arct. Effanta olccmb dtinagltCPyrmoflerofln 

demonstran’ I that amicholinergic agents Improve bran- 
avurcxthaacooiaftnaLAmrEmwyMed1eg44. 
B. Gifrman IJ, MourL J.kCwnparisco Itochodilarion, even in patients who were considered nonre-

sponders to drenergic agents’ ’, we hypothesized that a 
srnt.GaITJ actofinh  sand ttcphrn In aolroa. 

long-acting uaternary ammonium compound such as 
glycopyrrol had something new to offer in the treatment D.S nRDC.BUnhRKC&rInS1ryP.Otc1TWB I ch5lct)oticroof 
of acute CO D exacerbation. IAftClh,lmmarJ 

This atm 
yielded a Ia 

iaaisiia. 
is limited by the small sample size, which 

, power to discern differences In side effects. 
Other limits ions include the large SDs accompanying our 

- FEVL meast ement. Unfortunately large SDs are commonly Re thitno 47/1/82812 
found in ret arch of obstructive airway disease. The one- A4res for mpdntst 
tailed powe: of the study to determine a difference in post- RitaCydulka, MD. FACE? 
treatment (as percentage of predicted normal value) Daprtmarrtot EmargetroyMndicina,S1-203 
was 49%. l addition, patients in the study group had M"0021th meow center 
higher theo hylltne levels than did patients in the control Drive 
group. Beca e the levels in both groups were subtherapeu- 

cisai, Otis 441-l998 
tic, we do n t think this influenced the outcome of the 
study. In ihi 

’V 
study we used only a single dose of glyco-

FX 1S-45S-5349 pynulate cannot state whether other doses of the drug 
would be   re or less effective. Similarly, we cannot deter-
mine the op itnum dosing frequency Finally, the maximum 
dose of albu cml that can be used in acute exacerbation of 
COPD has t to be determined. The role of glycopyrrolate 
as a second gent In patients who receive maximal dozes of 
albuterol en 

y 

be different than that found with the dose 
employed h re. 

ON COF4CLUS 

The addition of a single treatment with aerosolized glyco-
pyrrolate moihourly treatments with albuterol produces a 
greater percrn improvement in PEV than does albuterol 
alone in thetreatment of patients with COPE) exacerba- . 
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Comparison of nebulized glycopyrrolate and metaproterenol 
in chronic obstructive pulmonary disease 

G. Tzelepis, S. Komanapolli, D. Tyler, D. Vega, A. Fulambarker 

Comparison of nebulized glycopyrrolate and metaproterenol in chronic obstructive pul- Depts of Medicine, Finch University of 
monart disease. a Tzelepis, S. Kornanapolli, D. Tyler, D. Vega, A. Fulambarker. 'ERS Health Sciencesffhe Chicago Medical School, 

Journals Ltd 1996. and Veterans Affairs Medical Center, North 

ABSTRACT: We assessed the bronchodilating effect of glycopyrrolate (OP) and Chicago, IL, USA. 

compared it with that of metaproterenol (MI’), alone and in combination (GP+MP), Correspondence: G. Tzelepis 
in patients with chronic obstructive pulmonary disease (COPD). Onassis Cardiac Surgical Center 

In a double-blind study, 11 patients (aged (nieann) 69–6 yrs; forced expira- 375 Sygrou Avenue 
tory volume in one second (FEVi) 1.2–0.4 L) with stable COPE) inhaled nebulized 17674 Athens 
GP 1.0 mg, MI’ 15 mg, or GP 1.0 mg + MP 15 rag. Spirometry was performed Greece 
before inhalation and at hourly intervals for 8 h after inhalation. 

It was found that GP produced a bronchodilating effect that was about equal to Keywords: Bronchitis 

that of MP but lasted longer (8 vs 5 1). The combination of CI’ and MI’ produced bronodilators 

a bronchodilating effect that was greater than that of either drug alone and was glycopyrrolate 

evident mostly during the effect of MI’. The mean peak percentage improvement Received: February 211995 
in FEVS over baseline was 35% for GP+MP and 25% for either drug alone. Accepted after revision August 27 1995 

These data suggest that nebulized glycopyrrolate is an effective bronchodilator 
in some patients with chronic obstructive pulmonary disease. Concurrent admini- This study was supported by the Dept of 
stration of glycopyrrolate and metaproterenol produces additional bronchodilation Veterans Affairs. 
that is primarily apparent during the bronchodilator effect of metaproterenol. 
Ear Respir J., 1996, 9, 100-103. 

Glycopyrrolate (GP), a quarternaly ammonium com-
pound, is an anticholinergic agent that has primarily 
been used with anaesthesia to reduce gastric acidity and 
salivary secretions or to reverse neuromuscular blockade 
[1]. Recently, GP has been used as a bronchodilator in 
patients with asthma [2-5]. This study was designed to 
investigate the bronchodilator effect of GP in patients 
with stable chronic obstructive pulmonary disease (COPE)) 
and compare it with that of another commonly used bron-
chodilator, the J3-adrenergic agonist metaproterenol (MP). 
In addition, we examined whether the concurrent adminis-
tration of GP and MI’ provided any further bronchodi-
lation than GP alone in this group of patients. 

Methods 

Eleven men with diagnoses of chronic bronchitis, 
emphysema, or both [6] were recruited from out-patient 
pulmonary clinics to participate in the study (table 1). 
Stability of their disease was defined as no hospitaliza-
tions or change in therapy over a 6 month period prior 
to the study. All patients had a forced expiratory vol-
ume in one second/forced vital capacity ratio (FEVI/FVC) 
of less than 70%, and a history of cigarette smoking. A 
positive bronchodilator response following inhalation of 
metaproterenol, as defined by the American Thoracic 
Society (ATS) criteria [6], was documented during pre-
vious pulmonary function testing. None of the subjects 

had a history of bronchial asthma or were on oral steroids. 
The study was approved by the institutional review com-
mittee and informed consent was obtained from all pat-
ients. 

Measurements of FVC and FEVi were performed on 
a Collins Eagle One spirometer (Braintree, MA, USA). 
The medications were mixed with normal saline to a total 
volume of 7.5 mL and aerosolized using a Misty-Neb 
nebulizer (Airlife) with a flow rate of 10 L’mirrt deliv-
ered over 15 rain. GP, MP, or both were administered 
randomly and in double-blind fashion. Theophylline 
preparations and beta-agonists were discontinued 24 and 
12 h prior to each study day, respectively. The subjects 
were studied in the pulmonary function laboratory on 
three separate days, at least three days apart. On each 
study day, baseline measurements of FEy! and FVC 
were obtained followed by inhalation of one of the fol-
lowing aerosols: 1) GP 1.0 mg; 2) MI’ 15 mg; or 3) GP 
1.0 mg and MP 15 mg. Measurements of PVC and FEVI 
were subsequently performed at hourly intervals for 8 h. 
Blood pressure and pulse rate were measured before treat-
ment and at the time of spirometry. Subjects were also 
questioned about any side-effects. 

The largest FVC and FEVI of at least three repro-
ducible values, as measured according to ATS standards 
[6], were analysed. The FEVI and FVC data were sub-
jected to analysis of covariance (ANCOVA), where the 
drug regimen (drug) and time were within-subject vari-
ables and baseline performance was a covaria’te that was 
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Tble I. - Patient characteristics and pulmonary funbtkn testing data 
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IF Age 
1o. yrs 

Smoking lix 
pack-yrs 

FEVi 
L 

FEVi 
% 

pre 
AFEVi 

% mit 

AFEVi 
% 

pred 
F ’C TLC 

L 
TLC 

% 

pred 

1 70 56 0.84 21 21 5 1.8 6.4 101 
60 60 1.26 44 23 10 2.6 6.4 106 
63 98 0.58 19 I 15 3 1.3 7.2 115 
59 120 1.53 46 22 10 3.2 6.3 97 
68 50 0.81 24 25 6 1.7 6.2 90 
75 26 1.18 35 33 11 21 8.5 118 
70 92 1.46 46 26 II 29 7.2 108 
72 110 0.87 26 16 4 17 6.8 199 

9 70 46 1.99 61 19 11 33 6.9 96 
11 70 92 0.86 32 18 4 18 7.9 122 
11 80 67 1.82 70 11 9 31 6.4 115 

Man 69 74 1.2 38 21 8 

- 

L213 6.9 108 
:t:si –6 –30–0.4 –17 –6 –3 7 –0.7 –11 

Pt:l patient; lix: history; FEVi: forced expiratory volume inon second; % pred: percentage cf jredicted normal valu4; AFEVi: 
chnge in FEVi in response to metaproterenol; % iriit: percnt4ga of initial FEVi; PVC:for4ed vital capacity; TLC: ota1 lung 
capacity. I 

coifistant across time but changing across drug. Since 1 2.00 
th sphericity hypothesis was rejected (for both depen ** ** 
dei it variables), Greenhouse-Geisser probabilities are report 
ed where appropriate. In addition, repeated measures1

 an ysis of variance (ANOVA) for single within-subject . 75 * 

va  iable (drug) at each interval was performed for both 
FE Ti and FVC data. A p-value <0.05 was considered -’ 
to be statistically significant. All analyses were perfor1 1.50 
me I using the BMDP statistical program (Los Angeles u.. 
CA, USA) [7]. 

1.25 
Results 

ubject characteristics and baseline pulmonary fune-- 1.00-
tion data are shown in table 1. Reversibility for the 
group was 8–3% (mean–sn) of predicted FEVi. Th 0_1 
AN COVAs revealed significant effects for the covariate,i B 1 2 
dru ;, time, and drug-by-time interaction both for FEVi 
(p< WI) and FVC (<0.05). Thus, performance follow-1 Fig. 1. - increase in forced ex111 
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Fig. 2. - Increase in forced vital capacity (FVC) from baseline (B) after 
inhalation of metapmterenol (MP �u�), glycopyrrolate (OP �).�), 
or their combination (MP+GP �.---). Values are means B: 
baseline. *: p<0.05 when compared with MP; *5; pd0.05 when com-
pared with GP t: p40.05 when compared with OP. 

No significant changes in blood pressure or pulse rate 
were noted. One patient reported tremors after inhala-
tion of MP. 

Discussion 

In this study, clinically stable patients with COPD, 
some still having marked reversibility, were given neb-
ulized OP. MP, or a combination of the two drugs. We 
found that GP produced a bronchodilating effect simi-
lar to that of MP, but of considerably longer duration. 
When inhaled concurrently, the two drugs produced an 
additive bronchodilating effect that was mainly apparent 
during the effect of MP. 

The bronchodilating effects of GP were first noted in 
normal volunteers. GAL et al. [1] showed that OP, given 
intravenously or as an aerosol, produced a significant 
increase in FEV1 which lasted up to 6 It. Subsequent 
studies confirmed the prolonged bronchodilating effect 
of OP in asthma, some studies [3, 5] demonstrating a 
bronchodilator effect up to 12 h. GrLmAN et al. [2] also 
showed that the increase in FEV1 produced by OP was 
comparable to that of MP. The present study extends 
these previous observations to patients with stable COPD. 
As in studies with asthmatic patients, we found that 
the peak bronchodilating response of GP occurred with-
in 1-2 It, and the duration of action was 2-8 h. 

The dose of GP used in the present study was selected 
on the basis of our own experience and also on studies 
in normals and in patients with asthma. In a prelimi-
nary study in COPD patients [8], we found that inhala-
tion of 0.5 mg of OP produced a significant bronchodilation, 
yet smaller than that of 15 rag of MP. ScI-niOEcKENsmlN 

et al. [5] found that OP dosages of 0.5 or 1.0 mg pro-
duced equivalent bronchodilation. in a study comparing 
dose-response curves in normals, GAL. et al. [1] found 
that the greater the dosage of GP the more sustained the 

ET AL. 
(5V 

bronchodilating effect. However, the duration of bron-
chodilation produced by OP dosages greater than 1.5 mg 
was marginally better than that produced by a dose of 
0.8 mg. Furthermore, the higher dosages were asso-
ciated with more side-effects. Ga. 

et al. [1], therefore, 
concluded that OP dosages of 1.0 mg could be used eff-
ectively with virtually no side-effects. 

Unlike previous studies in asthmatics, we evaluated 
whether the bronchodilator effects of GP could be poten-
tiated by a beta-agonist. We found that the concurrent 
inhalation of GP and MP enhanced the bronchodilating 
effect produced by either agent alone by an additional 
10% improvement over baseline. This additive effect was 
evident only during the first 5 h after administration, an 
interval equal to the duration of action of MP. 

The effects of concurrent administration of anticholin-
ergic and adrenergic agents have been extensively eval-
uated and the results are controversial. Some studies 
have found synergistic effect [9-15], whereas others have 
not [16-19]. The additive effect of the two agents could 
be explained on the basis of differences in the mecha-
nism of bronchodilation; anticholinergics act through 
the parasympathetic system whereas beta-agonists act 
through the sympathetic system. An alternative expla-
nation for the additive effects may be related to submaxi-
mal dosages used rather than to enhanced effectiveness 
of the combined treatment. In patients with stable COPD, 
GRoss and SKORODIN [20] showed that addition of a beta-
agonist to large dosages of an anticholinergic agent did 
not augment bronchodilation produced by the anti-
cholinergic agent alone. In another study, EASTON et al. 
[21] found that addition of a second agent does not 
improve bronchodilation if large dosages of either adren-
ergic or anticholinergic agent are used. A potential advan-
tage of the combined regimen is that it may reduce toxicity 
caused by each agent. 

In the present study, all patients had partially rever-
sible obstruction as measured following inhalation of a 
beta-adrenergic agonist. The question then arises as to 
whether GP is effective in patients not responding to 
beta-agonists. Previous studies have shown that COPD 
patients who do not respond to beta-agonists usually 
respond to anticholinergic bronchodilators, such as atro-
pine or ipratropium bromide [9,22]. Thus, as with atropine 
or ipratropium, a therapeutic trial of GP might be use-
ful in patients with irreversible obstruction. 

In conclusion, we found that glycopyrrolate achieved 
the same degree of bronchodilation as metaproterenol 
and had a duration of action that was longer than that of 
metaproterenol alone. Further studies involving larger 
numbers of patients are needed to establish the bron-
chodilator efficacy, safety and optimal dosage of gly-
copyrrolate in COPD. 
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(37) Abstract: Compounds of formula (I) in free 
or salt or solvate form, when Ar is a group of formula (U) Y is carbon or nitrogen 

and R’, k2, R, R4, R5, R6, R’, R8, R9, B,’, K, n, p, q and r are as defined In the specification, their preparation and their use 
as 

pharmaceuticals, particularly for the treatment of obstructive or Inflammatory airways diseases. The compounds of formula (I) in 
free, salt or solvate form, have 2-adrenoreceptor agonist activity. 
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The agents of the invention are also useful as co-therapeutic agents for use in conjunction 

with anti-inflammatory or bronchodilatory drug substances, particularly in the treatment of 

obstructive or inflammatory airways diseases such as those mentioned hereinbefore, for 

example as potentiators of therapeutic activity of such drugs or as a means of reducing 

required dosaging or potential side effects of such drugs. An agent of the invention may be 

mixed with the anti-inflammatory or bronchodilatory drug in a fixed pharmaceutical 

composition or it may be administered separately, before, simultaneously with or after the 

anti-inflammatory or bronchodilatory drug. Such anti-inflammatory drugs include steroids, 

in particular glucocorticosteroids such as budesonide, beclamethasone, fluticasone or 

mometasone, and dopamine receptor agonists such as cabergoline, bromocriptine or 

ropinirole. Such bronchodilatory drugs include anticholinergic or antimuscarinic agents, in 

particular ipratropium bromide, oxitropium bromide and tiotropium bromide. 

Combinations of agents of the invention and steroids may be used, for example, in the 

treatment of COPD or, particularly, asthma Combinations-of agents of the invention and 

antiholinergic or antimuscarinic agents or dopamine receptor agpnists irtiayhc used, -for --

example,..in the treatment of asthma or, prticularly .COPD.. - 

In accordance with the foregoing, the present invention also provides a method for the 

treatment of an obstructive or inflammatory airways disease which comprises administering 

to a subject, particularly a human subject, in need thereof a compound of formula I, or a 

pharmaceutically acceptable salt or solvate thereof, as hereinbefore described. In another 

aspect, the invention provides a compound of formula I, or a pharmaceutically acceptable 

salt or solvate thereof, as bereinbefore described for use in the preparation of a medicament 

for the treatment of an obstructive or inflammatory airways disease. . 
The agents of the invention may be administered by any appropriate route, e.g. orally, for 

example in the form of a tablet or capsule; parenterally, for example intravenously; topically 
to the skin, for example in the treatment of psoriasis; intranasally, for example in the 

treatment of hay fever; or, preferably, by inhalation, particularly in the treatment of 
obstructive or inflammatory airways diseases. 

In a further aspect, the invention also provides a pharmaceutical composition comprising a 

compound of formula I in free form or in the form of a pharmaceutically acceptable salt or 
solvate thereof, optionally together with a pharmaceutically acceptable diluent or carrier 
therefor. Such compositions may be prepared using conventional diluents or excipients and 
techniques known in the galenic art. Thus oral dosage forms may include tablets and 
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capsules. Formulations for topical administration may take the 
for  

of creams, ointments, 

gels, or trarisdermal delivery systems, e.g. patches. Compositions for inhalation may 

comprise aerosol or other 

The invention also includes (A) a compound of formula I as hercinbefore described in free 

form, or a pharmaceutically acceptable salt or solvate thereof, ininhalabie form, TB) an 

inhalable medicament comprising such a compound in inhalable form together with a 
pharmaceutically acceptable carrier in inhalable form, (C) a pharmaceutical product 
comprising such a compound in inhalable form in association with an inhalation device; and 
(D) an mhalatton iiontammg sompounduunha1ab1eJorrii 

Dosages employed in practising the invention will of course vary depending, for example, on 

the particular condition to be treated, the effect desired and the mode of administration. In 

general, suitable daily dosages for administration by inhalation are of the order of from I to 

5000A8. 

The invention is illustrated by the following Examples. Compounds used in the Examples 
are prepared as follows 

jW410111r. "MA 

Preparation 1 - 3-chloro-1-(3A-diethy[pheny1 1-propanon 

1,2’Diethylbenzene (10.9 g, 74..6 mmol) and propionyl chloride (9.7 g, 74.6 mmol) are 
added dropwise to AICI3 (22.3 g, 167.8 mmol) in nirromethane (75 mL) over 30 mm The 

40 reaction mixture is stirred at room temperature for 2 hours, after which 70 g of ice and 14 
mL concentrated sulphuric acid are added. The aqueous phase is extracted with ether, and 
the combined organic phases extracted with 2N HCl and saturated aqueous NaCl. The 
organic phase is further treated with activated charcoal, magnesium sulphate, and filtered, 
and .the solvent removed in vacuo. 

1HNMR:(cDCl3) ppm; 7.8 (11-1, s Ar); 7.7 (lii, d, Ar); 7.2 (11-1, d, Ar); 3,9 (ZH, t, CH2); 
3.4 (2H, t, CH2); 2.8 (4H, q, CH2CFL3); 1.2 (6H, m, CH). 

?reparatin 2.- 2.L-dihXdrg-5 .6-diethyl-1 H4nden4Q 
3.chloro-i..(3,4..diethylphenyl).1..propanone (15.5 g) is dissolved in 66 mL concentrated 
sulphuric acid and heated to 90 °C for 4 hours. The reaction mixture is cooled, ice (70 g) is 
added, and the aqueous solution extracted twice with toluene. The organic layer is washed 
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1. A compound of formula 

in free or salt or solvate form, where 

Ar is a group of formula 

(Rio)q 
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A4 

R7 

R1 is hydrogen, hydroxy, or alkoxy, 

R2 and R3 are each independently hydrogen or alkyl, 

R4, R5, R6 and R7 are each independently hydrogen, halogen, cyano, hydroxy, alkoxy, aryl, 
alkyl, alkyl substituted by one or more halogen atoms or one or more hydroxy or alkoxy 
groups, alkyl interrupted by one or more hetero atoms alkenyl, trialkyisalyl, carboxy, 
alkoxycarbonyl, or -CONR1 1R’2, where R11 and R12 are each independently hydrogen or 
alkyl, or R4 and R5, Es and It6, or It’ and R’ together with the carbon atoms to which they 
are attached denote a carbocyclic or heterocyclic ring, 

R8 is halogen, -OR", -042OR13 or -NNR" where R13 is hydrogen, alkyl, alkyl interrupted 
by one or more hetero atoms, -00R14, where R14 as hydrogen, -N(R15)It", alkyl or alkyl 
interrupted by one or more hetero atoms, or aryl and It15 and R16 are each independently 
hydrogen, alkyl or alkyl interrupted by one or more hetero atoms, or.R13 is -C(NH)R17, - 
SOR17or where R17 is alkyl or alkyl interrupted by one or more hetero atoms, and 
It’ is hydrogen, or Re is -NHR’5 where -NI-iRa and It’, together with the carbon atoms to 
which they are attached, denote a 5- or 6- membered heterocycle,. 
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EffectsofCombined Treatment With 

Glycopyrrolate and Aibuterol in Acute Exacerbation 

of Chronic Obstructive Pulmonary Disease 

6119 K Cdutkti, MO, FACEP Study objective: To investigate whether the addition of a 
Made& kbnmma, MD. VACEP single aerosolized dose of glycopyrrolata lends to a.greatar 

improvement In pulmonary function than treatment with 
albuterol alone for patients with acute exacerbation of chronic 
obstructive pulmonary disease (COPD). 

Design: Prospective, randomized, blinded, controlled study. 
Fifty-seven patients with acute exacerbation of COPO were 
entered into the study. All patients received three aerosol treat-
ments. Patients were randomized to receive 2 mg aerosolized 
glycopyrrotate (combination therapy group) or aerosolized 
placebo in addition to their first 2.5-mg albutarol aerosol treat-
ment PJI patients received 2.5 mg of aerosolized albuterol alone 
for the next two treatments. 

Setting: Urban teaching hospital emergency department. 

Results: We found no difference in pretreatment 1 -second 
fractional expired volume (FEy1) between the control and gly-
copyrrolate groups. There wasno significant difference in the 
absolute value of the FEV1 at 1 hour or at 3 hours between the 
two groups; however, patients who received combination ther-
apy had a greater percent increase from the pretreatment value 
of FEy1 (56%) as measured in milliliters than did control patients 
(19%; P.008). 

Conclusion: The combinaticon of glycopyrmiate and albuterol 
producata greater improvement In FEV than does albuterol-
alonein the treatmt ofpatients with acute exacerbation of 

ICydulka RK. Emerman CL: Effects of cothbined treatment 
with glycopyrrolate and albuterol in acute exacerbation of 
chronic obstructive pulmonary disease. Ann Ernerg MedApril 
1995:25:470-473.1 
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INTRODUCTION 

Anticholinergic agents have been widely used to treat 
patients with chronic obstructive pulmonary disease 
(COPD) exacerbations. Glycopyrrolate, a quaternary 
ammonium compound, Is poorly absorbed from mucosal 
surfaces but otherwise has pharmacologic properties simi-
lar to those of atropine itself. Glycopyrrolate, when given 
by inhalation, should only affect the respiratory tract, thus 
limiting associated side effects.1 It is available in solution 
and is easily used in nebulized form. The purpose of this 
study was to investigate the efficacy of combination treat-
merit of glycopyrrolate and the p-agonist albuterol. In par-
ticular, we wished to determine whether the addition of a 
single aerosolized dose of glycopyrrolate would lead to 
greater improvement in pulmonary function over treat-
ment with albuterol alone. 

MATERIALS AND METHODS 

This study was conducted from February 1991 through 
February 1992 in the emergency department of Metro-
Health Medical Center, a large, urban, university-affilIated 
hospital. Patients with the self-reported diagnosis of 
COPD or patients with histories consistent with COPD, 
as defined by the American Thoracic Society2, were eligi-
ble for the study if they presented to the ED with acute 
respiratory distress along with cough, wheezing, or both. 
Patients with asthma were excluded from the study, along 
with patients whose Initial spirometry demonstrated a 
1-second fractional expired volume (FEy1) greater 
than 75% of predicted normal value. Patients were also 
excluded if they l?ad clinical or radiographic evidence of 
pneumothorax, pneumonia, deconipensated congestive 
heart failure, or history of lung cancer; if they were unable 
to perform spirometry; or if they had received prehospital 
aerosol treatment. Patients were also excluded If they had 
contraindications to the administration of glycopyrrolate, 
including glaucoma, obstructive uropathy, titus, ulcerative 
colitis or megacolon, myasthenia gravis, autonomic neu-
ropathy, liver disease, kidney disease, hiatal hernia with 
esophagi tis, or cystic fibrosis. Patients younger than 18, 
pregnant women, nursing mothers, and prisoners were 
also excluded from this study. 

After informed consent had been obtained, blood was 
drawn for CBC with differential, theophylline level, and 
arterial blood bases. Chest radiographs were also taken. 
Oxygen therapy was initiated at 3 Urninute through a 
nasal cannula and subsequently adjusted on the basis of 
the results of arterial blood gas or pulse oximetry if avail-
able. Spirometry was performed with a computerized 
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portable Flelsch-pneumotach�typespirometer (Spiroscan 
1000), with the patient seated and wearing nose dips. At 
least two forced expiratory maneuvers were obtained, 
with the highest forced vital capacity and FEy2 used for 
analysis. The spirometer was calibrated at least three tiutes 
a week by use of a 3-L syringe. 

After initial evaluation, all patients received nebulized 
albuterol, 2.5 mg every hour for three aerosols. Patients 
received, in a randomized, double-blinded fashion, 
glycopyrrolate 2 rag or an equivalent volume of placebo 
solution mixed with their first albuterol aerosol. A block-
design randomization scheme was devised before the 
study and used by the pharmacy to prepare coded vials. 
The patients, treating physicians, and investigators were 
all blinded to the contents of the vials. Patients did not 
receive any further glycopyrrolate or placebo solution after 
the initial aerosol. Spirometry was repeated 1 hour after 
the first aerosol and again 1 hour after the third aerosol 
treatment. 

One hour after completion of the third aerosol (3 hours 
after initial treatment), patients were questioned as to the 
appearance of side effects to albuterol or glycopyrrolate. 
Patients then were admitted to the hospital or discharged 
from the ED without further therapy, at the discretion of 
the treating physician, on the basis of clinical assessment, 
including improvement in pulmonary function, disappear-
ance of wheezing, and Improvement in dyspnea. Patients 
who were discharged from the hospital were contacted by 
telephone after 48 hours to determine whether they had 
experienced relapse, defined as an unscheduled return for 
further treatment for bronchospasm within 48 hours after 
discharge. This study was approved by the hospitalt human 
Investigation committee. 

Discrete variables were analyzed by means of the X2 test, 
whereas continuous variables were analyzed with Studenth 

test. Repeated-measures ANOVA was performed with a 
general linear model for ANOVA with post hoc comparisons 
of means by Tukey’s te5t.3 A P value of less than .05 was 
considered significant. Data are reported as the meau–SD. 

RESULTS 
Fifty-seven consecutive eligible patients, with an average 
age of 61.5–11.3 years, were entered into the study 
(Table). Eighty-two percent of the patients were using out-
patient f3-agonist inhalers, 65% were taking theophylline 
products, and 18% were using steroids. Fifty-one patients 
were current or past cigarette users, with an average of 
45.6–23.6 pack-years. The WBC was 10,563–3,876 
cells/mm3; the theophylline level was 6.4–6.5 tg/mL. 
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There was no significant difference in the age (60–10.3 
years versus 62.4–12.4 years), cigarette use (40.9–23.0 
pack-years versus 51.1 pack-years, WC (10.3–3,1 cells/mni3 
versus 10.9–4.6 ceUs/mrct’), Pao2 (62.4–20.1 turn Hg ver-
sus 70.2–15.8 min Hg), Initial FEV (295%–10.5% versus 
31.0%–12.8% predicted normal), prednisone use (20% ver-
sus 15%), inhaler use (87% versus 78%), or ipratruplum use 
(10% versus 7%) between the glycopyrrolate group and the 
control group. However, the theophylline level was sig-
nificantly higher in the glycopyrrolate group (8.3–73 mg/mL 
versus 4.3–4.7 nig/xnL, P.e.02). 

The pretreatment FEy1 in the control group was 
934–424 mL (31.0%–12.8% of predicted normal); It was 
392–364 mL (29.5%–105% of predicted normal) in the 
glycopyrrolate group (NS). At 1 hour FEY, had increased 
to 963–477 mL (31.6%–12.6% predicted) In the control 
"roup and 1,129–585 rrzL(37.4%–13.6% predicted) in 

�glycopyrrolate group (P.22 and P=.1 1, respectively). 
3 hours the FEVI in the control group was 1,0951573 nit 

(36.2%–15.8% predicted) and 1,312–614 mL 
(42.8%–13.5% predicted) in the glycopyrrolate group 
(P. 19 and P.l 1, respectively). Repeated-measures 
analysis showed a significant difference in the percent of 
change in FEy1 from pretreatment value (absolute value) 
between the control and glycopyrrolate groups both 1 
hour and 3 hours after the start of treatment (Figure 1). 
Patients treated with glycopyrrolate and albuterol had 
a 28.2%–42.2% increase in FEy1 after treatment, 
whereas patients treated with albuterol alone had only 
a 6.0%–36.1% increase in FEV1 at 1 hour (?=.04). At 

Figure. 
Change in FE’, with treatment. 
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3 hours, patients treated with glycopyrrolate had a 
56.O%–56.1% increase in FEV1,compared with a 
19-3%–40.9% Increase in patients treated with 
1buto) 

alone (Pz.001; Figure): 
Overall, 30 (53%) of the patients required admission. 

Fifty percent of patients with COPD treated with glyco-
pyrrolate were admitted, compared with 57% of patients 
treated with albuterol alone (NS) Follow-up information 
was available for 22 (81%) of the patients discharged 
from the ED. We noted no difference in the relapse rate 
between the glycopynlate and control groups (15.4% ver-
sus 11.1%). 

Twenty-seven percent of the glycopyrrolate group 
experienced side effects, compared with 15% of patients 
treated with albuterol alone (NS). Side effects reported In 
the combination albui:erol/glycopyrrolate group included 
dry mouth, headache, hypotension, and palpitations. Side 
effects reported in the albuterol group included tremors, 
anxiety, and palpitations. This study had a power of 20% 
to discern differences In the Incidence of side effects 
between the two groups. 

DISCUSSION 

We-found that patiei-ts with acute exacerbation of COPD 
who received combinÆtiöh glycopyrrolate and albuterol - 
aerosol treatments had greater improvement in their pet�
cent change in FEy1 at 1 hour (29.2%–42.2% versus 
6.0%–36J%, P.04) and at 3 hours (56.0%–56.1% ver-
sus  P.001) than did patients treated with 
albuterol alone. These results are distinctly different from 

Table. 
Results. 

Atbuto,I and Albuterot and 
Peruinelals r34=P=1ft Placebo 

FEy1 

Initiul absolute value (mU OWN 934–424 
1 hour (mL) 1,129–85 953–477 
Patent change In absolute value at 1 hour 29.1–42.2 6,O–36.1 
3 hours (mU 1035673 1.312*814 
After treatment (3 hours) 

(% of predicted normal) 42.8*13.5 36.2*15.8°  
Percent change In absolute value 56J56.1 19220.91 

olFEV1at3hQUr 
Percentage of patients admitted 

so 157.11 

Side effecta 25.7 181 

k.65 versus gly OPY!1tml8te9It0P. 
07 versus glycopynalete gm 

group. 

1NS versus copyrrcIateW0t4 
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those we reported in asthmatic patients treated with both 
albuterol and glycopyrro]atc.1 Asthmatic patients treated 
with albuterol alone had greater improvement in their 
FV1 values than did asthmatic subjects treated with a 
combination of glycopyrrolate and albuterol. We believe 
this is best explained by the fact that in spite of airflow 
limitations due to destructive changes in the lungs, 
patients with COP]) have some choithergic tone, which 
can be abolished by anticholinergic agents, resulting in 
improved airflow. A Glycopyrrolate has been used for a 
variety of indications over the past 20 years, although 
only recently have investigators studied its use in the 
treatment of acute bronchospasm?° Slovis et a14 reported 
a patient with COPD exacerbation in whom inhalation 
therapy with glycopyrrolate failed, presumably because of 
low tidal volumes, but who was successfully treated with 
intravenous glycopyi-rolare. Because multiple studies have 
demonstrated that aroticholinergic agents Improve bron-
chodilation, even in patients who were considered nonre-
sponders to adrenergic agents’ ", we hypothesized that a 
long-acting quaternary ammonium compound such as 
glycopyrrolate had something new to offer in the treatment 
of acute COP]). exacerbation. 

This study is limited by the srnafl sample size, which 
yielded a low power to discern differences In side effects. 
Other limitations include the large SDs accompanying our 
FEy1 measurement. Unfortunately, large SDs are commonly 
found in research of obstructive airway disease. The one. 
tailed power of the study to determine a difference in post-
treatment PEVL (as percentage of predicted normal value) 
was 49%. In addition, patients in the study group had 
higher theophylline levels than did patients in the control 
group. Because the levels in both groups were subtherapeu-
tic, we do not think this influenced the outcome of the 
study. In this study we used only a single dose of glyco-
pyrrolate. We cannot state whether other doses of the drug 
would be more or less effective. Similarly, we cannot deter-
mine the optimum dosing frequency iinally, the maximum 
dose of albuterol that can be used in acute exacerbation of 
COP]) has yet to be determined. The roLe of glycopyrrolate 
as a second agent in patients who receive maximal doses of 
albuterol may be different than that found with the dose 
employed here. 

WON CL US ID N 
The addition of a single treatment with aerosolized glyco-
pyrrolate to hourly treatments with albuterol produces a 
greater percent improvement in PEV than does albuterol 
alone in the treatment of patients with COPD exacerba-
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non. The Improvement in pulmonary function in patients 
with COP]) did not lead, however, to a decrease in the 
hospitalization rate. Within the limitations discussed 
above, we feel that this drug should be considered for use 
in patients with acute exacerbation of COP]). The optimal 
doses and frequency for administration of glycopyrrolate 
for the patients remain to be determined. 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de la 
Decision 486 de la Comisión de la Comunidad Andina, se le comunica: 

I Documentos estudiados 

DescripciOn: 
Reivindicaciones: 

Prioridad: 

10 Respuesta del solicitante: 

2. AnÆlisis de la Prioridad 

Folios: 50 a 98 y 113 coma se radicO inicialmente 
Folios 99 a 112 como se radicO inicialmente 
Folios 171 a 172 módificadas 
Folios: 1 
18/05/2004, GB, 0411056.5 
Folios 165 a 170 

La fecha de prioridad del 18 de mayo de 2004 y su correspondiente documento, 
corresponden con la materia solicitada de protección. 

3. Objeto de la invención 

Titulo de la solicitud: CombinaciOn de glicopirrolato y (R)-5-[2-(5,6-dietil-indan-2-ilamino)-
1-hid roxi-etil]-8-hid roxi- I H-quinolin-2-ona maleato (indacaterol maleato) 

El problema planteado es obtener combinaciones ütiles para  la enfermedad pulmonar 
obstructiva crOnica, de larga duración que minimice o evite dosis diarias a repeticiOn, 
preferiblemerite una vez por dia. 

Para solucionar este problema tØcnico la solicitud en estudio, el solicitante proporciona 
una combinaciOn de glicopirrolato y (R)-5-[2-(5,6-dietil-indan-2-i lam ino)-1 -hid roxi-etil]-8-
hidroxi-1 H-quinolin-2-ona maleato (indacaterol maleato) 
Expediente 06-113583-2045 



IPC: A61  31/402, 31/4704, 31/428 

4. De la solicitud de Patente 

Reivindicaciones (articulo 30 D 486) 
Se sugiere restringir en las reivindicaciones el compuesto glicopirrolato, que se encuentra 
sustentado en la descripciÆn y con el cual se evidencia el efecto tØcnico superior. 
La reivindicación 5, contiene la palabra yb, to cual da a entender que las composiciones 
pueden encontrase en forms separada. 

S. Determinación del Estado de la TØcnica 

La fecha que so ha tenido en cuenta para determinar el Estado de Is TØcnica es: 

Fecha de la publicaciOn en fase internacional: 18 de mayo de 2004 

Considerando quo la fecha de presentaciôn do  la primera solicitud de patente de la cual 
se reivindica prioridad es: 18/05/2004 se encontraron los siguientes documentos del 
estado de la tØcnica relacionados, que puedŁn afectar la patentabilidad del objeto de la 
presente solicitud: 

NO Documento Titulo Fecha de 

DI WO 00/75114 Beta2-adrenoceptor agonists 14/12/2000 
Annals of Effects of combined treatment with 

D2 emergency glycopyrrolate and albuterol in acute 1995 medicine, 25:4, exarcebation of chronic obstructive 
1995 pulmonary disease  

Dl enseæa compuestos que tienen actividad beta 2 adrenoreceptora y Los cuales son 
ütiles en enfermedades pulmonares. 

D2 enseæa los efectos de combinar glicopirrolato con un beta2 adrenØrgico como es 
albuterol 

6. AnÆlisis de patentabilidad (articulo 14 D486) 

Nivel inventivo (articulol8 D486) 

La reivindicaciôn I consiste en: 

Una composiciôn farmacØutica que comprende: 

(A) Glicopirrolato 
(B) (R)-5-[2-(5,6-dietil-indan-2-ilamino)-1-hidroxi-etiI]-8hidroxi-1 H-quinolin-2-ona 

maleato (en adelante indacaterol maleato), junta con al menos un vehiculo 
farmacØuticamente aceptable. 

El Estado de la TØcnica mÆs cercano es D2, que da a conocer la eficacia en el volumen 
espiratorio forzado en el primer segundo (FEV1) cuando se combina glicopirrolato y 
albuterol (Ver Folio 191, conclusion), y que es administrada at paciente en una mezcla 
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Uquida de ambos activos en un aerosol. (Ver Folio 192, columna 2) 

Las composiciones farmacØuticas, objeto de esta solicitud se diferencian de D2, en que 
en la combinaciôn emplea indacaterol maleato en lugar de albuterol, en un polvo seco 
para inhalaciOn. 

El hecho de intercambiar inadacaterol por albuterol en las composiciones de D2 para el 
tratamiento de la enfermedad pulmonar obstructiva crônica, no evidencia un efecto 
tØcnico inesperado frente a las de D2, en cuanto a su duraciOn donde se minimice o 
evite dosis diarias a repeticiôn, preferiblemente una vez por dia 

El Problema TØcnico Objetivo era obtener composiciones ütiles para  la enfermedad 
pulmonar obstructiva crónica, de larga duración que minimice o evite dosis diarias a 
repeticiôn, preferiblemente una vez por dIa. 

Dl sugiere cómo resolver el problema tØcnico mediante composiciones en polvo seco 
para inhalación (Ver pÆgina 18, lineas 3-9) de los compuestos de formula i, donde al 
realizar los reemplazos sugeridos en dicha estructura quimica se obtiene el 
indacaterol de la solicitud presentada y donde ademÆs se sugiere que pueden estar 
presentes en su sal maleato. Estos compuestos ademÆs se pueden combinar con 
agentes anticolinergicos para ser utilizados en el tratamiento del asma, en particular 
de la enfermedad pulmonar obstructiva crOnica. 

La reivindicaciOn es obvia, porque el Experto en la Materia enfrentado at problema de 
obtener composiciones Utiles para la enfermedad pulmonar obstructiva crOnica, de larga 
duraciOn que minimice o evite dosis diarias a repeticiOn, preferiblemente una vez pordla 
utilizarla los compuestos de fOrmula I (los cuales incluyen indacaterol), en combinaciOn 
con un agente anticolinØrgico como se enseæa en Dl, en las composiciones 
farmacØuticas combinadas que tienen glicopirrolato como D2, logrando de esta forma las 
partIculas objeto de esta solicitud. Portanto, la reivindicaciôn I no tiene Nivel Inventivo. 
Las reMndicaciones dependientes 2-11, no mencionan alguna caracteristica que haga 
inventivo al procedimiento de la reivindicación 1, por to cual se considera que no tienen 
nivel inventivo. 

7. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 

N° Documento N° Reivindicaciones Requisito que afecta afectad as  
Dl W000/75114 1-11 Nivel Inventivo 

Annals of emergency 1-11 Nivel Inventivo medicine, _25:4,_1995  

8. Respuesta a los argumentos del solicitante 

8.1. El solicitante en los Folios 165 a 167 a las modificaciones realizadas al capitulo 
reivindicatorio y at titulo, las cuales son aceptadas par esta oficina para su 
correspond iente estud io de patentabilidad. 

8.2. El solicitante en el Folio 167 se refiere a novedad. 

De acuerdo con las modificaciones realizadas at capitulo reivindicatorlo, la solicitud frente 
a Dl tiene novedad. Sin embargo, este documento afecta el nivel inventivo de la solicitud 
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2) 
puesto que las combinaciones de un agente anticolinØrgico y un beta 2 adrenØrgico ya so 
ericontraban divulgadas en el estado de la tØcnica, come so mencionó en nivel inventive. 

8.3. El solicitante anexa en el Folio 169, los resultados obtenidosde la combinaciOn, 
los cuales evidencian la eficacia de la terapia combinada de indacaterol maleato 
glicopirrolato. 

Este resultado es esperado frente a las enseæanzas de Dl y D2, sin considerarse 
superior. (Ver figuras D2) 

8.4. El solicitante en el Folio 169 se refiere a los documentos citados por articulo 46y 
donde menciona: "el indacaterol es llamado agonista beta do ultracciOn (uLABA por sus 
siglas en ingles), quo es el primer compuesto de este tipo aprobado en Europa". 

El problema objetivo de Ia solicitud son las combinaciones y no los compuestos. La 
combinación do un agente anticolinØrico como glicopirrolato y un beta 2 adrenØrgico, ya 
enseæaban el aumento en la eficacia en los FEV1,tal coma 10 hacen las composiciones 
de la solicitud presentada. Es obviO para el experto en la materia, que si el compuesto es 
de larga acciôn, de esta forma tamblØn va a actuar en las composiciones. La 
caracteristica de larga acciOn es del compuesto y no de las composiciones, lo cual 
evidencia la falta de actividad inventive. 

8.5. El solicitante concluye en el Folio 170: "la combinaciôn particular reivindicada no 
se deriva de las enseæanzas de Sidulka a Tzelepis, puesto quo dichos documentos, 
motivan expresamente al apersona versada en la materia a combinar glicopirrolato con 
agentes tipo SABA y revelan o siquiera sugieren la existencia de agoriistas uLABA como 
el indacaterol" 

La combinaciôn que menciona el solicitante, la estÆ basando en el usa de los 
compuestos (larga acción) y no en los elementos tØcnicos de la composición. El principlo 
usado para el tratamiento en EPOC, para combinaciones de un agente anticolinØrgico y 
un beta 2- adrenergico con eficacia mejorada, ya es ampliamente conocido en el campo 
terapØutico, siendo estas composiciones combinadas, obvias para el experto en la 
materia. 

� En cumplimiento del articulo 45 de la Decision 486 de la Comisiôn de  la Comunidad 
Andina, se le indica que debe dar respuesta dentro deltØrmino de sesenta dias contados 
a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso de no dar 
respuesta al presente requerimiento, 0 si a pesar de Ia respuesta subsistieran los 
impedimentos pare la concesiôn, se denegarÆ la patente. 

Notifiquese el presente oficio conforme a Ia dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titulo primero de la Circular Unica NO 10 de 2001. 

JOSÉ LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (E) 

El anterior requerimiento fue notificado par fijaciOn en lista, de fecha 
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puesto que las combinaciones de un agente anticolinØrgico y un beta 2 adrenØrgico ya se 
encontraban divulgadas en el estado de la tØcnica, coma se mencionó en nivel inventivo. 

8.3. El solicitante anexa en el Folio 169, los resultados obtenidos de la combinaciOn, 
los cuales evidencian la eficacia de la terapia combinada de indacaterol maleato y 
glicopirrolato. 

Este resultado es esperado frente a las enseæanzas de Dl y D2, sin considerarse 
superior. (Ver figuras D2) 

8.4. El solicitante en el Folio 169 se refiere a los documentos citados par artIculo 46y 
donde menciona: "el indacaterol es Ilamado agonista beta de ultracciôn (uLABA par sus 
siglas en inglØs), que es el primer compuesto de este tipo aprobado en Europa". 

El problema objetivo de la solicitud son las combinaciones y no los compuestos. La 
combinación de un agente anticolinØrico como glicopirrolato y un beta 2 adrenergico, ya 
enseæaban el aumento en Ia eficacia en los FEV1,tal coma Ia hacen las composiciones 
de la solicitud presentada. Es obvio para el experto en la materia, que si el compuesto es 
de larga acciôn, de esta forma tamblØn va a actuar en las composiciones. La 
caracteristica de larga acciOn es del compuesto y no de las composiciones, Ia cual 
evidencia la falta de actividad inventiva. 

8.5. El solicitante concluye en el Folio 170: "la combinación particular reivindicada no 
se deriva de las enseæanzas de Sidulka o Tzelepis, puesto que dichos documentos, 
motivan expresamente al apersona versada en la materia a combinar glicopirrolato con 
agentes tipo SABA y revelan a siquiera sugieren la existencia de agonistas uLABA como 
el indacaterol" 

La combinación que menciona el solicitante, la estÆ basando en el uso de los 
compuestos (larga acciôn) y no en los elementos tØcnicos de la composiciôn. El pririciplo 
usado para el tratamiento en EPOC, para combinaciones de un agente anticolinergico y 
un beta 2- adrenergico con eficacia mejorada, ya es ampliamente conocido en el campo 
terapØutico, siendo estas composiciones combinadas, obvias para el experto en la 
materia. 

� En cumplimiento del articulo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dIas contados 
a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso de no dar 
respuesta al presente requerimiento, a si a pesar de la respuesta subsistieran los 
impedimentos para la concesión, se denegarÆ la patente. 

Notifiquese el presente oficio conforme a Ia dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del tItulo primero de la Circular CJnica NO 10 de 2001. 

JZISALWR LOPEZ 
Director de Nuevas Creaciones (E) 

El anterior requerimiento fue notificado par fijaciOn en lista, de fecha 

CONCEPTO TECNICO No. 04353 EXAMINADOR TECNICO 
COdigo No. 202070 
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