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Therapeutic Class Overview 
Inhaled Anticholinergics 

 
Therapeutic Class Overview/Summary: 
The inhaled anticholinergics are a class of bronchodilators primarily used in the management of chronic 
obstructive pulmonary disease (COPD), a condition characterized by progressive airflow restrictions that 
are not fully reversible.1-3 Symptoms associated with COPD typically include dyspnea, cough, sputum 
production, wheezing and chest tightness. Specifically, inhaled anticholinergics work via the inhibition of 
acetylcholine at parasympathetic sites in bronchial smooth muscle causing bronchodilation. Meaningful 
increases in lung function can be achieved with the use of inhaled anticholinergics in patients with 
COPD.1-3 The available single-entity inhaled anticholinergics include aclidinium (Tudorza® Pressair), 
glycopyrrolate (Seebri Neohaler®), ipratropium (Atrovent®, Atrovent® HFA), tiotropium (Spiriva®, Spiriva 
Respimat®) and umeclidinium (Incruse Ellipta®) with the combination products including 
glycopyrrolate/indacaterol (Utibron Neohaler®), umeclidinium/vilanterol (Anoro Ellipta®), 
tiotropium/olodaterol (Stiolto Respimat®) and ipratropium/albuterol, formulated as either an inhaler 
(Combivent Respimat®) or nebulizer solution (DuoNeb).4-15 Ipratropium, a short-acting bronchodilator, has 
a duration of action of six to eight hours and requires administration four times daily. Aclidinium, 
glycopyrrolate, tiotropium and umeclidinium are considered long-acting bronchodilators. Aclidinium is 
dosed twice daily, while glycopyrrolate, tiotropium and umeclidinium are administered once daily. 
Ipratropium is available as a metered dose aerosol inhaler for oral inhalation as well as a solution for 
nebulization. Aclidinium, glycopyrrolate, tiotropium and umeclidinium are available as dry powder inhalers 
for oral inhalation, with tiotropium also formulated as an inhalation aerosol.4-15  
 
Aclidinium, glycopyrrolate, ipratropium and tiotropium, are Food and Drug Administration (FDA)-approved 
for the maintenance treatment of bronchospasm associated with COPD, including chronic bronchitis and 
emphysema. Tiotropium is the only inhaled anticholinergic that is FDA-approved for reducing 
exacerbations associated with COPD. Additionally, tiotropium soft mist inhaler (Spiriva Respimat®) has 
been approved for the chronic management of asthma and updated guidelines recommend its use as 
add-on thereapy.9,16 Ipratropium/albuterol is indicated for the treatment of bronchospasms associated with 
COPD in patients who require more than one bronchodilator. Glycopyrrolate/indacaterol, umeclidinium, 
umeclidinium/vilanterol and tiotropium/olodaterol are FDA-approved for the maintenance treatment of 
airflow obstruction in patients with COPD.4-15  

 
Table 1. Current Medications Available in the Therapeutic Class4-15,17 

Generic  
(Trade Name) 

Food and Drug 
Administration-Approved 

Indications 

Dosage 
Form/Strength 

Generic 
Availability 

Single Entity Agents 
Aclidinium (Tudorza® 
Pressair) 

Bronchospasm associated 
with COPD, maintenance 
treatment† 

Powder for inhalation: 
400 μg - 

Glycopyrrolate (Seebri 
Neohaler®) 

Airflow obstruction in patients 
with COPD, maintenance 
treatment† 

Powder for inhalation:  
15.6 µg 
 

- 

Ipratropium* (Atrovent HFA®) Bronchospasm associated 
with COPD, maintenance 
treatment 

Aerosol for oral 
inhalation (Atrovent 
HFA®):  
17 μg 
 
Solution for 
nebulization: 
500 μg (0.02%) 

 

Tiotropium (Spiriva®, Spiriva Asthma, maintenance Aerosol for inhalation - 
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Generic  
(Trade Name) 

Food and Drug 
Administration-Approved 

Indications 

Dosage 
Form/Strength 

Generic 
Availability 

Respimat®) treatment (aerosol for 
inhalation); Bronchospasm 
associated with COPD, 
maintenance treatment†, 
reduce exacerbations in 
patients with COPD 

(Spiriva Respimat®): 
1.25 µg/actuation  
2.5 µg/actuation 
 
Powder for inhalation 
(Spiriva HandiHaler®): 
18 μg 

Umeclidinium (Incruse 
Ellipta®) 

Airflow obstruction in patients 
with COPD, maintenance 
treatment* 

Powder for inhalation: 
62.5 µg - 

Combination Products 
Glycopyrrolate/indacaterol 
(Utibron Neohaler®) 

Airflow obstruction in patients 
with COPD, maintenance 
treatment† 

Powder for inhalation: 
15.6 µg/27.5 µg - 

Ipratropium/albuterol* 
(Combivent Respimat®) 

Bronchospasm associated 
with COPD in patients 
requiring more than one 
bronchodilator 

Inhalation spray 
(Combivent 
Respimat®): 
20/100 μg‡ 
 
Solution for 
nebulization 
(DuoNeb®): 
0.5/3.0 mg 

 

Tiotropium/olodaterol (Stiolto 
Respimat®) 

Airflow obstruction in patients 
with COPD, maintenance 
treatment† 

Inhalation Spray 
5/5 μg - 

Umeclidinium/vilanterol 
(Anoro Ellipta®) 

Airflow obstruction in patients 
with COPD, maintenance 
treatment† 

Powder for inhalation: 
62.5/25 μg  
 

- 

*Generic available in at least one dosage form or strength. 
†Long-term maintenance treatment. 
‡Delivering 18 µg of ipratropium and 103 µg of albuterol (90 µg albuterol base). 
 
Evidence-based Medicine 
 In general, the inhaled anticholinergics have demonstrated to improve lung function and/or exercise 

tolerance in patients with chronic obstructive pulmonary disease (COPD).18-80 Few head-to-head trials 
have noted significant differences in improvements in lung function favoring tiotropium over 
ipratropium.20,43,44 A meta-analysis evaluating tiotropium added to combination inhaled corticosteroid 
(ICS)/long acting β-agonist (LABA) therapy compared to ICS/LABA alone for the treatment of asthma 
did not demonstrate a significant difference between the groups in the primary endpoints of 
exacerbations requiring oral corticosteroids, quality of life or serious adverse events.81 

 The efficacy of glycopyrrolate is based primarily on the dose-ranging trials in 471 subjects with COPD 
and two placebo-controlled confirmatory trials in 867 subjects with COPD. The primary efficacy 
endpoint from the two placebo-controlled confirmatory trials, GEM1 and GEM2, was the change from 
baseline in FEV1 AUC0 to 12 h following the morning dose at day 85 compared with placebo. In both 
trials, the glycopyrrolate group demonstrated a larger increase in mean change from baseline in FEV1 
AUC0 to 12 h compared to placebo. 

o In GEM1, the change from baseline least squares (LS) mean was 0.125 L in the 
glycopyrrolate group compared to -0.014 L in the placebo group (Treatment difference LS 
Mean, 0.139 L; 95% CI, 0.095 to 0.184; P values not reported). 
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o For GEM2, the change from baseline LS mean was 0.115 L in the glycopyrrolate group 
compared to -0.008 L in the placebo group (Treatment difference LS Mean, 0.123 L; 95% CI, 
0.081 to 0.165; P values not reported).5,77,78 

 The efficacy of indacaterol/glycopyrrolate was based primarily on the results of two 12-week efficacy 
studies (FLIGHT1 & 2).12,79 Both were identical, multicenter, randomized, double-blinded, placebo- 
and active-controlled, and parallel-group trials in subjects with COPD. A total of 2,038 individuals 
were randomized to indacaterol/glycopyrrolate 27.5 µg/15.6 µg twice-daily (BID), indacaterol 27.5 µg 
BID, glycopyrrolate 15.6 mcg BID, or placebo BID. The primary endpoint was the change from 
baseline in FEV1 AUC0-12h following the morning dose at Day 85 compared with placebo, 
glycopyrrolate 15.6 µg BID, and indacaterol 27.5 µg BID. 

o In both trials, Utibron Neohaler® (indacaterol/glycopyrrolate) demonstrated a larger increase 
in mean change from baseline in FEV1 AUC0-12h compared to placebo, indacaterol 27.5 µg 
BID, and glycopyrrolate 15.6 µg BID (treatment difference: 103 mL and 88 mL vs indacaterol 
and glycopyrrolate, respectively, P<0.001). In addition, both indacaterol and glycopyrrolate 
monotherapies had a statistically greater response than placebo at week 12 in terms of FEV1 
AUC0-12h (treatment difference: 143 mL and 158 mL, respectively, P<0.001).79 

 
Key Points within the Medication Class 
 According to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines:1 

o Inhaled bronchodilators are preferred for the management of COPD. Regular use of long-
acting β2-agonists or short- or long-acting anticholinergics improves health status and long-
acting anticholinergics reduce the rate of COPD exacerbations and improve the effectiveness 
of pulmonary rehabilitation. 

o The GOLD guidelines emphasize that the use of long-acting bronchodilators is more effective 
and convenient than the use of short-acting bronchodilators. 

 According to the National Institute for Clinical Excellence (NICE):2 
o Short-acting bronchodilators should be the initial empiric treatment for the relief of 

breathlessness and exercise limitation while long-acting bronchodilators should be used in 
patients who remain symptomatic with use of short-acting agents. 

o Once-daily, long-acting anticholinergic agents are preferred compared to four-times-daily 
short-acting anticholinergics in patients with stable COPD who remain symptomatic despite 
use of short-acting agents and in whom the decision has been made to begin regular 
maintenance therapy with an anticholinergic agent. 

 According to the Global Initiative for Asthma (GINA), tiotropium (Spiriva Respimat®) is an option for 
add-on therapy in patients 12 years and older in uncontrolled asthma at both steps 4 and 5 in the 
treatment algorithm.16 Other Asthma guidelines have not been updated since tiotropium has received 
this expanded indication.82 

 Other Key Facts: 
o Ipratropium and ipratropium/albuterol solutions for nebulization are the only inhaled 

anticholinergic products that are currently available generically. 
 
References 
1. Global Initiative for Chronic Lung Disease (GOLD). Global strategy for the diagnosis, management, and prevention of chronic 

obstructive pulmonary disease [guideline on the internet]. Global Initiative for Chronic Lung Disease World Health 
Organization; 2015 [cited 2016 Jan 12]. Available from: 
http://www.goldcopd.org/uploads/users/files/GOLD_Report_2015_Apr2.pdf. 

2. National Institute for Health and Clinical Excellence. Management of chronic obstructive pulmonary disease in adults in primary 
and secondary care (partial update). [guideline on the internet]. 2010 [cited 2015 Jun Jan 26]. Available from: 
www.nice.org.uk/guidance/CG101. 

3. Qaseem A, Wilt TJ, Weinberger SE, Hanania NA, Criner G, van der Molen T, et al. Diagnosis and management of stable 
chronic obstructive pulmonary disease: a clinical practice guideline update from the American College of Physicians, American 
College of Chest Physicians, American Thoracic Society, and European Respiratory Society. Ann Intern Med. 2011 Aug 
2;155(3):179-91. 

4. Tudorza® Pressair [package insert]. St. Louis (MO): Forest Pharmaceuticals Inc.; 2016 Mar. 
5. Seebri Neohaler® [package insert]. East Hanover (NJ): Novartis Pharmaceuticals Corporation. 2016 Jan. 
6. Atrovent® HFA [package insert]. Ridgefield (CT): Boehringer Ingelheim Pharmaceuticals, Inc.; 2012 Aug. 
7. Ipratropium bromide solution [package insert]. Mylan Pharmaceuticals, Inc.; 2012 Jul. 



Therapeutic Class Overview: inhaled anticholinergics 
 

 

 

 
Page 4 of 6 

Copyright 2016 • Review Completed on 
06/15/2016 

             
 

8. Spiriva® HandiHaler [package insert]. Ridgefield (CT): Boehringer Ingelheim Pharmaceuticals, Inc.; 2016 Jan. 
9. Spiriva Respimat® [package insert]. Ridgefield (CT): Boehringer Ingelheim Pharmaceuticals, Inc.; 2016 Jan. 
10. Incruse Ellipta® [package insert]. Research Triangle Park (NC): GlaxoSmithKline; 2016 Feb. 
11. Combivent Respimat® [package insert]. Ridgefield (CT): Boehringer Ingelheim Pharmaceuticals, Inc; 2016 Jan. 
12. Utibron Neohaler® [package insert]. East Hanover (NJ): Novartis Pharmaceuticals Corporation. 2016 Jan. 
13. Ipratropium bromide and albuterol sulfate solution [package insert]. Morgantown (WV): Mylan Pharmaceuticals Inc.; 2012 Aug. 
14. Stiolto Respimat® [package insert]. Ridgefield (CT): Boehringer Ingelheim Pharmaceuticals, Inc.; 2016 Mar. 
15. Anoro Ellipta® [package insert]. Research Triangle Park (NC): GlaxoSmithKline; 2016 Feb. 
16. Micromedex® Healthcare Series [database on the Internet]. Greenwood Village (CO): Thomson Micromedex; 2014 [cited 2015 

Jan 26]. Available from: http://www.thomsonhc.com/. 
17. Buhl R, Maltais F, Abrahams R, Bjermer L, Derom E, Ferguson G, et al. Tiotropium and olodaterol fixed-dose combination 

versus mono-components in COPD (GOLD 2-4). Eur Respir J. 2015 Apr;45(4):969-79. doi: 10.1183/09031936.00136014. 
Epub 2015 Jan 8. 

18. Caillaud D, Le Merre C, Martinat Y, Aguilaniu B, Pavia D. A dose-ranging study of tiotropium delivered via Respimat Soft Mist 
Inhaler or HandiHaler in COPD patients. Int J Chron Obstruct Pulmon Dis. 2007;2(4):559-65. 

19. Voshaar T, Lapidus R, Maleki-Yazdi R, Timmer W, Rubin E, Lowe L, et al. A randomized study of tiotropium Respimat Soft 
Mist inhaler vs. ipratropium pMDI in COPD. Respir Med. 2008 Jan;102(1):32-41. Epub 2007 Nov 8. 

20. Bateman E, Singh D, Smith D, Disse B, Towse L, Massey D, et al. Efficacy and safety of tiotropium Respimat SMI in COPD in 
two 1-year randomized studies. Int J Chron Obstruct Pulmon Dis. 2010 Aug 9;5:197-208. 

21. Bateman ED, Tashkin D, Siafakas N, Dahl R, Towse L, Massey D, et al. A one-year trial of tiotropium Respimat plus usual 
therapy in COPD patients. Respir Med. 2010 Oct;104(10):1460-72. doi: 10.1016/j.rmed.2010.06.004. 

22. Wise RA1, Anzueto A, Cotton D, Dahl R, Devins T, Disse B, et al; TIOSPIR Investigators. Tiotropium Respimat inhaler and the 
risk of death in COPD. N Engl J Med. 2013 Oct 17;369(16):1491-501. doi: 10.1056/NEJMoa1303342. Epub 2013 Aug 30. 

23. Singh S, Loke Y, Furberg C. Inhaled anticholinergics and risk of major adverse cardiovascular events in patients with chronic 
obstructive pulmonary disease a systematic review and meta-analysis. JAMA. 2008;300(12):1439-50. 

24. Lee T, Pickard A, Au D, Bartle B, Weiss K. Risk for death associated with medications for recently diagnosed chronic 
obstructive pulmonary disease. Ann Intern Med. 2008;149:380-90. 

25. Jones PW, Singh D, Bateman ED, Agusti A, Lamarca R, de Miquel G, et al. Efficacy and safety of twice-daily aclidinium 
bromide in COPD patients: the ATTAIN study. Eur Respir J. 2012 Oct;40(4):830-6. 

26. Kerwin EM, D'Urzo AD, Gelb AF, Lakkis H, Garcia Gil E, Caracta CF, et al. Efficacy and safety of a 12-week treatment with 
twice-daily aclidinium bromide in COPD patients (ACCORD COPD I). COPD. 2012 Apr;9(2):90-101. 

27. D'Urzo A, Kerwin E, Rennard S, He T, Gil EG, Caracta C. One-Year Extension Study of ACCORD COPD I: Safety and Efficacy 
of Two Doses of Twice-daily Aclidinium Bromide in Patients with COPD. COPD. 2013 May 16. [Epub ahead of print]. 

28. Rennard SI, Scanlon PD, Ferguson GT, Rekeda L, Maurer BT, Garcia Gil E, et al. ACCORD COPD II: a randomized clinical 
trial to evaluate the 12-week efficacy and safety of twice-daily aclidinium bromide in chronic obstructive pulmonary disease 
patients. Clin Drug Investig. 2013 Dec;33(12):893-904. doi: 10.1007/s40261-013-0138-1. 

29. Ogale SS, Lee TA, Au DH, et al. Cardiovascular events with ipratropium bromide in COPD. Chest 2010;137(1):13-9. 
30. Casaburi R, Kukafka D, Cooper CB, Witek TJ Jr, Kesten S. Improvement in exercise tolerance with the combination of 

tiotropium and pulmonary rehabilitation in patients with COPD. Chest. 2005;127(3):809-17. 
31. Tashkin D, Celli B, Senn S, Burkhart D, Ketsen S, Menjoge S, et al. A four-Year Trial of tiotropium in chronic obstructive 

pulmonary disease. N Engl J Med. 2008;359:1543-54. 
32. Decramer M, Celli B, Kesten S, Lystig T, Mehra S, Tashkin DP, et al. Effect of tiotropium on outcomes in patients with 

moderate chronic obstructive pulmonary disease (UPLIFT): a prespecified subgroup analysis of a randomized controlled trial. 
Lancet. 2009;374:1171-8. 

33. Troosters T, Celli B, Lystig T, Kesten S, Mehra S, Tashkin DP, et al. Tiotropium as a first maintenance drug in COPD: 
secondary analysis of the UPLIFT trial. Eur Respir J. 2010;36:65-73. 

34. Celli B, Decramer M, Kesten S, Liu D, Mehra S, Tashkin DP, et al. Mortality in the four-year trial of tiotropium (UPLIFT) in 
patients with chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 2009;180:948-55. 

35. Singh S, Loke YK, Enright PL, Furberg CD. Mortality associated with tiotropium mist inhaler in patients with chronic obstructive 
pulmonary disease: systematic review and meta-analysis of randomized controlled trials. BMJ. 2011 Jun 14;342:d3215. 

36. Celli B, Decramer M, Leimer I, et al. Cardiovascular safety of tiotropium in patients with COPD. Chest 2010;137(1):20-30. 
37. Halpin D, Menjoge S, Viel K. Patient-level pooled analysis of the effect of tiotropium on COPD exacerbations and related 

hospitalizations. Prim Care Resp J. 2009;18(2):106-13. 
38. Kerstjens HA, Engel M, Dahl R, Paggiaro P, Beck E, Vandewalker M, et al. Tiotropium in asthma poorly controlled with 

standard combination therapy. N Engl J Med. 2012 Sep 27;367(13):1198-207. 
39. Canto N, Riberio J, Neder J, Chiappa G. Addition of tiotropium to formoterol improves inspiratory muscle strength after exercise 

in COPD. Respiratory Medicine. 2012 June;106:1404-12. 
40. Trivedi R, Richard N, Mehta R, Church A. Umeclidinium in patients with COPD: a randomised, placebo-controlled study. Respir 

J. 2014 Jan;43(1):72-81. 
41. Beier J, Kirsten AM, Mrûz R, Segarra R, Chuecos F, Caracta C, et al. Efficacy and Safety of Aclidinium Bromide Compared to 

Placebo and Tiotropium in Patients with Moderate-to-Severe Chronic Obstructive Pulmonary Disease: Results from a 6-week, 
Randomized, Controlled Phase Iiib Study. COPD. 2013 Jul 2. [Epub ahead of print].  

42. van Noord JA, Bantje TA, Eland ME, Korducki L, Cornelissen PJ. A randomized controlled comparison of tiotropium and 
ipratropium in the treatment of COPD. Thorax. 2000;55(4):289-94. 

43. Vincken W, van Noord JA, Greefhorst AP, Bantje TA, Kesten S, Korducki L, et al. Improved health outcomes in patients with 
COPD during one year’s treatment with tiotropium. Eur Respir J. 2002;19(2):209-16. 



Therapeutic Class Overview: inhaled anticholinergics 
 

 

 

 
Page 5 of 6 

Copyright 2016 • Review Completed on 
06/15/2016 

             
 

44. Niewoehner DR, Lapidus R, Cote C, et al. Therapeutic conversion of the combination of ipratropium and albuterol in patients 
with chronic obstructive pulmonary disease. Pulm Pharmacol Ther. 2009;22(6):587-92. 

45. Ikeda A, Nishimura K, Koyama H, Izumi T. Bronchodilating effects of combined therapy with clinical dosages of ipratropium 
bromide and salbutamol for stable COPD: comparison with ipratropium alone. Chest. 1995;107:401-5. 

46. Bone R, Boyars M, Braun S. In chronic obstructive pulmonary disease, a combination of ipratropium and albuterol is more 
effective than either agent alone an 85-day multicenter trial. Chest. 1994;105:1411-9. 

47. Dorinsky PM, Reisner C, Ferguson GT, Menjoge SS, Serby CW, Witek TJ Jr. The combination of ipratropium and albuterol 
optimizes pulmonary function reversibility testing in patients with COPD. Chest. 1999;115:966-71. 

48. Friedman M, Serby CW, Menjoge SS, Wilson JD, Hilleman DE, Witek TJ Jr. Pharmacoeconomic evaluation of a combination of 
ipratropium plus albuterol compared to ipratropium alone and albuterol alone in COPD. Chest. 1999;115:635-41. 

49. Tashkin DP, Klein GL, Colman SS, Zayed H, Schonfeld WH. Comparing COPD treatment: nebulizer, metered dose inhaler, 
and concomitant therapy. Amer J Med. 2007;120:435-41. 

50. Zuwallack R, De Salvo MC, Kaelin T, Bateman ED, Park CS, Abrahams R, et al. Efficacy and safety of ipratropium 
bromide/albuterol delivered via Respimat inhaler vs MDI. Respir Med. 2010 Aug;104(8):1179-88. 

51. Yohannes AM, Willgoss TG, Vestbo J. Tiotropium for treatment of stable COPD: a meta-analysis of clinically relevant 
outcomes. Respir Care. 2011 Apr;56(4):477-87. 

52. Singh D, Magnussen H, Kirsten A, Mindt S, Caracta C, Seoane B, et al. A randomized, placebo- and active-controlled dose-
finding study of aclidinium bromide administered twice a day in COPD patients. Pulm Pharmacol Ther. 2012 Jun;25(3):248-53. 

53. McCrory DC, Brown CD. Anticholinergic bronchodilators vs β2-sympathomimetic agents for acute exacerbations of chronic 
obstructive pulmonary disease. Cochrane Database of Systematic Reviews. 2002, Issue 4. Art. No.:CD003900. 

54. Matera MG, Caputi M, Cazzola M. A combination with clinical recommended dosages of salmeterol and ipratropium is not more 
effective than salmeterol alone in patients with chronic obstructive pulmonary disease. Respir Med. 1996;90(8):497-9. 

55. van Noord JA, de Munck DR, Bantje TA, Hop WC, Akveld ML, Bommer AM. Long-term treatment of chronic obstructive 
pulmonary disease with salmeterol and the additive effect of ipratropium. Eur Respir J. 2000;15(5):878-85. 

56. Wang J, Jin D, Zuo P, Wang T, Xu Y, Xiong W. Comparison of tiotropium plus formoterol to tiotropium alone in stable chronic 
obstructive pulmonary disease: a meta-analysis. Respirology. 2011 Feb;16(2):350-8. 

57. Barr RG, Bourbeau J, Camargo CA, Ram FS. Tiotropium for stable chronic obstructive pulmonary disease. Cochrane 
Database of Systematic Reviews. 2005, Issue 3. Art. No.:CD002876. 

58. Donohue JF, Fogarty C, Lotvall J, Mahler DA, Worth H, Yorgancioglu A, et al. Once-daily bronchodilators for chronic 
obstructive pulmonary disease: indacaterol vs tiotropium. Am J Respir Crit Care Med. 2010;182:155-62. 

59. Vogelmeier C, Ramos-Barbon D, Jack D, Piggott S, Owen R, Higgins M, et al. Indacaterol provides 24-hour bronchodilation in 
COPD: a placebo-controlled blinded comparison with tiotropium. Respir Res. 2010 Oct 5;11:135. 

60. Buhl R, Dunn LJ, Disdier C, Lassen C, Amos C, Henley M, et al. Blinded 12-week comparison of once-daily indacaterol and 
tiotropium in COPD. Eur Respir J. 2011 Oct;38(4):797-803. 

61. Vogelmeier C, Hederer B, Glaab T, Schmidt H, Rutten-van Mölken MP, Beeh KM, et al. Tiotropium vs salmeterol for the 
prevention of exacerbations of COPD. N Engl J Med. 2011 Mar 24;364(12):1093-03. 

62. Brusasco V, Hodder R, Miravitlles M, Korducki L, Towse L, Kesten S. Health outcomes following treatment for six months with 
once daily tiotropium compared to twice daily salmeterol in patients with COPD. Thorax. 2003;58(5):399-404. 

63. Donohue JF, van Noord JA, Bateman ED, Langley SJ, Lee A, Witek TJ Jr, et al. A six-month placebo-controlled study 
comparing lung function and health status changes in COPD patients treated with tiotropium or salmeterol. Chest. 
2002;122(1):47-55. 

64. Kurashima K, Hara K, Yoneda K, Kanauchi T, Kagiyama N, Tokunaga D, et al. Changes in lung function and health status in 
patients with COPD treated with tiotropium or salmeterol plus fluticasone. Respirology. 2009;14:239-44. 

65. Aaron S, Vanderheen K, Fegusson D, Maltais F, Bourbeau J, Goldstein R, et al. Tiotropium in combination with placebo, 
salmeterol, or fluticasone-salmeterol for treatment of chronic obstructive pulmonary disease. Ann Intern Med. 2007;146:545-55. 

66. Rabe K, Timmer W, Sagkrotis A, Viel K. Comparison of combination of tiotropium plus formoterol to salmeterol plus fluticasone 
in moderate COPD. Chest. 2008;143:255-62. 

67. Decramer M, Anzueto A, Kerwin E, Kaelin T, Richard N, Crater G, Tabberer M, Harris S, Church A. Efficacy and safety of 
umeclidinium plus vilanterol vs tiotropium, vilanterol, or umeclidinium monotherapies over 24 weeks in patients with chronic 
obstructive pulmonary disease: results from two multicentre, blinded, randomised controlled trials. Lancet Respir Med. 2014 
Jun;2(6):472-86. 

68. Karner C, Cates CJ. Combination inhaled steroid and long-acting β2-agonist in addition to tiotropium vs tiotropium or 
combination alone for chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2011 Mar 16;(3):CD008532. 

69. Puhan MA, Bachmann LM, Kleijnen J, Ter Riet G, Kessels AG. Inhaled drugs to reduce exacerbations in patients with chronic 
obstructive pulmonary disease: a network meta-analysis. BMC Med. 2009 Jan 14;7:2. doi: 10.1186/1741-7015-7-2. 

70. Dong YH, Lin HH, Shau WY, Wu YC, Chang CH, Lai MS. Comparative safety of inhaled medications in patients with chronic 
obstructive pulmonary disease: systematic review and mixed treatment comparison meta-analysis of randomized controlled 
trials. Thorax. 2013;68:48-56. 

71. Rodrigo J, Castro-Rodriguez JA, Nannini LJ, et al. Tiotropium and risk for fatal and nonfatal cardiovascular events in patients 
with chronic obstructive pulmonary disease: systematic review with meta-analysis. Respir Med. 2009;103 (10):1421-9. 

72. Baker WL, Baker EL, Coleman CI. Pharmacologic treatments for chronic obstructive pulmonary disease: a mixed-treatment 
comparison meta-analysis. Pharmacotherapy. 2009;29(8):891-905. 

73. Lee TA, Wilke C, Joo M, et al. Outcomes associated with tiotropium use in patients with chronic obstructive pulmonary disease. 
Ann Intern Med. 2009;169(15):1403-10. 

74. Celli B, Crater G, Kilbride S, Mehta R, Tabberer M, Kalberg CJ, Church A. Once-daily umeclidinium/vilanterol 125/25 mcg in 
COPD: a randomized, controlled study. Chest. 2014 Jan 2. doi: 10.1378/chest.13-1579. 



Therapeutic Class Overview: inhaled anticholinergics 
 

 

 

 
Page 6 of 6 

Copyright 2016 • Review Completed on 
06/15/2016 

             
 

75. Donohue JF, Maleki-Yazdi MR, Kilbride S, Mehta R, Kalberg C, Church A. Efficacy and safety of once-daily 
umeclidinium/vilanterol 62.5/25 mcg in COPD. Respir Med. 2013 Oct;107(10):1538-46. 

76. Kew KM, Dias S, Cates CJ. Long-acting inhaled therapy (beta-agonists, anticholinergics and steroids) for COPD: a network 
meta-analysis. Cochrane Database Syst Rev. 2014 Mar 26;3:CD010844. 

77. NVA327 versus placebo 12-week efficacy study. In: ClinicalTrials.gov [Internet]. Bethesda (MD): National Library of Medicine 
(US). 2015- [cited 2016 Jan 15]. Available from: https://clinicaltrials.gov/ct2/show/NCT01709864. 

78. NVA327 BID versus placebo 12-week efficacy study. In: ClinicalTrials.gov [Internet]. Bethesda (MD): National Library of 
Medicine (US). 2015- [cited 2016 Jan 15]. Available from: https://clinicaltrials.gov/ct2/show/NCT01715298. 

79. Mahler DA, Kerwin E, Ayers T, Tayler AF, Maitra S, Thach C, et al. FLIGHT1 and FLIGHT2: Efficacy and safety of QVA149 
(indacaterol/glycopyrrolate) versus its monocomponents and placebo in patients with chronic obstructive pulmonary disease. 
Am J Respir Crit Care Med. 2015;192(9):1068-1079. 


	ADHD agents and stimulants.Nevada.TCO.09-16
	alzheimer agents.Nevada.TCO09-16
	Androgens (testosterone).Nevada.TCO.09-16
	anticonvulsants.Nevada.TCO.09-16
	Antidiabetic agents (DPP-4 inhibitors).Nevada.TCO.09-16
	Antidiabetic agents (incretin mimetics).Nevada.TCO.09-16
	Antidiabetic agents (Insulins).Nevada.TCO.09-16
	Antidiabetic agents (meglitinides).Nevada.TCO.09-16
	Antidiabetic agents (SGLT2 inhibitors).Nevada.TCO.09-16
	atypical oral antipsychotics.Nevada.TCO.09-16
	beta-agonist combination products.Nevada.TCO.09-16
	BPH agents.Nevada.TCO.09-16
	calcium channel blockers.Nevada.TCO.09-16
	fibric acid derivatives.Nevada.TCO.09-16
	Gout Agents.Nevada.TCO.09-16
	growth hormone.Nevada.TCO.09-16
	Hepatitis C Direct Acting Antivirals & Combinations.Nevada.TCO.9-16
	immunomodulators.Nevada.TCO.09-16
	Inhaled Anticholinergics.Nevada.TCO.09-16
	Inhaled Corticosteroids (single entity).Nevada.TCO.09-16
	Inhaled LABAs (single entity).Nevada.TCO.09-16
	injectable anticoagulants.Nevada.TCO.09-16
	intranasal corticosteroids.Nevada.TCO.09-16
	MISC antiemetics (NK-1 ant & Diclegis).Nevada.TCO.09-16
	Multiple sclerosis agents.Nevada.TCO.09-16
	niacin derivatives.Nevada.TCO.09-16
	Ophth Carbonic Anhydrase Inhibitors.Nevada.TCO.09-16
	ophthalmic antihistamines.Nevada.TCO.09-16
	ophthalmic fluoroquinolones.Nevada.TCO.09-16
	ophthalmic NSAIDs.Nevada.TCO.09-16
	ophthalmic prostaglandins.Nevada.TCO.09-16
	Opioid Dependence Agents.Nevada.TCO.09-16
	Opioids (long-acting).Nevada.TCO.09-16
	phosphorus depleters.Nevada.TCO09-16
	platelet aggregation inhibitors.Nevada.TCO.09-16
	Proton pump inhibitors.Nevada.TCO.09-16
	pulmonary arterial hypertension agents.Nevada.TCO.09-16
	scabicides and pediculicides.Nevada.TCO.09-16
	second and third generation quinolones.Nevada.TCO.09-16
	selective serotonin reuptake inhibitors .Nevada.TCO.09-16
	short acting beta-agonists.Nevada.TCO.0916
	topical antivirals.Nevada.TCO.09.16
	Topical Vitamin D Analogs and Combinations.Nevada.TCO.09-16
	ulcerative colitis agents.Nevada.TCO.09-16

