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Invited Review

What Does the TOVITO Programme Tell Us about How 
We Can Manage COPD?

INTRODUCTION

The TOVITO programme is a series of clinical trials investigating the efficacy of the dual bronchodilators Olodaterol and 
Tiotropium (Spiolto). The studies investigated all aspects of efficacy including: lung function, exercise tolerance, quality 
of life and effect on exacerbations. They varied in sample size, length of study and comparators in accordance with the 
primary end point of the individual study. The programme has included over 16 000 participants.

Olodaterol is one of the super long acting beta agonists with a true sustained action allowing it to be used once a day. On 
its own it has a fast onset of action and a prolonged (24) duration of bronchodilation. In its registration studies Olodaterol 
demonstrated at both 5 and 10 microgram does a significant improvement in FEV1 area under the curve (AUC) of 140 mls 
which was sustained after 48 weeks of therapy when compared to placebo. When trough FEV1 was measured there was 
a clear 80 mL improvement versus placebo which was sustained for 48 weeks. This makes Olodaterol a good choice of 
partner for Tiotropium [1–6].

Tiotropium was the first once daily long acting anti-muscarinic (LAMA) drug to be used in chronic obstructive pulmonary 
disease (COPD). It has a huge heritage of trials behind it and has been shown to provide sustained improvements in lung 
function, exercise capacity, quality of life and also impact exacerbation rates in COPD. The studies of tiotropium have 
varied in duration (up to 4 years) and in comparator. Tiotropium is generally used as the standard comparator for all new 
long acting bronchodilators in COPD trials [7–12].

We need better treatments for COPD. Patients present late in the course of the disease and by the time we treat them 
significant declines in lung function have already occurred [13,14]. Of great significance is the loss of function that has 
happened with the COPD patient developing increasing breathlessness with activity, which leads them adapting what 
they do. They often reduce activity and this in turn leads to deconditioning and so a rapid progressive downward spiral 
occurs [15]. For an individual by the time of presentation this process may already be established leading to a loss of 
quality of life. This needs to be addressed urgently and we need to give our patients the best evidence-based treatment 
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Chronic obstructive pulmonary disease (COPD) patients suffer from a significant burden of disease which impairs their quality of life, 
exercise capacity and lung function. They also suffer from acute worsening of disease, called exacerbations. The role of drug treatment 
in the management of COPD is aimed at improving lung function, quality of life and reducing the risk of exacerbations. Bronchodilator 
drugs are the mainstay of therapy and the tow classes, long acting beta2 agonists and long acting anti-muscarinics, are being combined 
together. The TOVITO programme of clinical research is a comprehensive and consistent set of studies investigating the role of Tiotropium 
and Olodaterol (Spiolto) on lung function, quality of life, exercise capacity and exacerbation frequency. The programme has included 
over 16 000 patients who have received the benefits of these two compounds when given together in a suitable inhaler. Safety data was 
collected with a focus on cardiovascular morbidity and mortality. The use of tiotropium/olodaterol combination resulted in significant 
gains in lung function, quality of life and exercise endurance. There was no difference between the arms in the Dynagito study which was 
designed to compare tiotropium/olodaterol combination with its constituent compounds. In all studies no safety concerns were raised. 
Tiotropium/Olodaterol (Spiolto) is an effective treatment for COPD with benefits to lung function, quality of life and exercise tolerance. 
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we can to improve lung function, increase exercise capacity, 
reverse the deconditioning and improve quality of life. This 
requires effective bronchodilation coupled with behavioral 
change and pulmonary rehabilitation.

The TOVITO development programme was designed to ad-
dress each aspect of this downward spiral and demonstrate 
that rapid, sustained bronchodilation could impact on each 
dimension of COPD. Each study also collected safety and 
side effect data.

Effect on Lung Function
The VIVACITO study was performed to measure the lung 
function effects of Spiolto measured for a 24-hour period for 
6 weeks. Two hundred nineteen participants were enrolled 
in the study. The study demonstrated a 339 mL improvement 
in FEV1 AUC (0-3 hr) and a 207 mL improvement in trough 
FEV1 for Spiolto versus placebo and the monocomponents. 
The study also measured FVC and again demonstrated a clear 
superiority for the dual bronchodilator. Of great interest and 
perhaps significance is the full lung function data set that was 
also collected on a subgroup of participants. This demon-
strated a large reduction in both functional residual capacity 
and residual volume. This reduction in gas trapping is a likely 
mechanism of possible improvements in exercise capacity 
and much of the quality of life benefits of these drugs [16,17].

The TONADO study was a long term clinical trial which fo-
cused on lung function [18,19]. The trial lasted for one year 
and enrolled participants with GOLD stage 2, 3 and 4 COPD. 
There were also measurements of quality of life using the St 
George’s Respiratory Questionnaire (SGRQ) as well as a high 
level of safety monitoring. The study really asked the ques-
tions: does Spiolto improve lung function in the longer term 
and do patients feel better because of it? Over the 52 weeks 
of the study there were significant improvements in spirom-
etry as measured by trough fev1 and FEV1 AUC versus the 
monocomponents. This was real-world patient population 
and the study also demonstrated improvements in quality of 
life. There were reductions in SGRQ score for those on Spi-
olto versus the mono-components and a 32% increase in the 
proportion of participant achieving the clinically significant 
4-point reduction in SGRQ scope (44.8% vs 57.5%, Olo-
daterol versus Spiolto). The TONADO study also revealed a 
trend towards a difference in exacerbation rate between the 
dual therapy and the mono-components. The study was not 
designed or powered for this outcome.

The loss of lung function in COPD is not linear and recent 
studies have shown that patients with milder disease lose 
more lung function annually than those with more severe 
disease as measured by GOLD stage [20]. So, it is important 
to see how those with earlier stage disease (GOLD stage 2) 
respond to the dual bronchodilators. In the TONADO study 
the GOLD2 participants actually achieved greater improve-
ments in lung function than the more sever, GOLD 3 and 4, 
participants and this difference was seen irrespective of prior 
long acting bronchodilator treatment.

Chronic obstructive pulmonary disease patients use prn res-
cue medication when they get breathless. This is a marker 
of subjective control of disease and a reduction in rescue 

medication use implies that the patient is feeling less breath-
less. The TONADO study demonstrated that the participants 
treated with Spiolto used less rescue medication throughout 
the year of the study. The study also measured breathlessness 
using the transitional dyspnea index. The results consistently 
demonstrated a reduction in breathlessness if taking Spiolto 
with an increase in the proportion of patients achieving the 
minimal clinically important difference (48% vs 54.9%, Olo-
daterol vs Spiolto).

The ENERGITO study compared Spiolto delivered in a Respi-
mat with Salmeterol/Fluticasone delivered in an Accuhaler 
(Seretide) [17]. The doses given were 5/5 micrograms once 
a day and 50/500micrograms twice a day respectively. Two 
hundred and twenty-nine patients were studied for 6 weeks 
using a cross-over design. The primary outcome was lung 
function. The patient population contained GOLD stage 2 
and 3 COPD patients. After 6 weeks of treatment the par-
ticipants on Spiolto had a rapid, significant and sustained 
improvements in FEV1 when measured over a continuous 24-
hour period. The largest difference was seen in FEV1 AUC 
for 0-12 hours 317 mL versus 192 mls, Spiolto and Seretide 
respectively. This result is to be expected given that the com-
parison is one bronchodilator against two with a lung func-
tion end point.

Effect on Quality of Life
The OTEMPTO studies were a pair of 12-week studies which 
studied the effects of Spiolto on quality of life in a very de-
tailed manner [21,22]. 1621 subjects were studied, lung 
function changes were also measured with two comparators; 
placebo and tiotropium alone. The results show a significant 
improvement of 4.7 units in SGRQ versus placebo and 2.1 
units against tiotropium. There was a striking increase in the 
SGRQ responder rate (those who achieved a 4 unit change) 
with this occurring in 52.4% for Spiolto, 41.4% for Tiotropi-
um and 31.9% for placebo. As a physician having over 50% 
of patients on a treatment reporting that they feel significantly 
better is a very positively reinforcing factor. Breathlessness 
as measured by the TDI score was significantly reduced for 
the participants taking Spiolto versus tiotropium and placebo 
(1.73 vs 1.14 vs 0.11 respectively) with again a significant 
increase in responder rate (those who achieve the MCID od 
1 point) 53.9% versus 41% versus 26.2% respectively. These 
changes were seen in subjects with both GOLD stage 2 and 
3 disease. These studies give us confidence that the chang-
es seen in lung function are then translated into changes in 
breathlessness and quality of life.

The TOVITO programme also looked at exercise capacity in 
the PHYSACTO, TORRACTO and MORACTO studies [23,24]. 
A variety of assessments were used including endurance 
shuttle walk tests (ESWT) in the PHYSACTO study. This dem-
onstrated significant increases in endurance time for those 
on Spiolto versus tiotropium and placebo at both 8 weeks 
and 12 weeks. 

Every study in the TOVITO programme included a safety 
analysis with a particular focus on cardiovascular events. In 
all assessments there were no significant signals by any mea-
sure [25].
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Effect on Exacerbations
Exacerbations of COPD are important. They lead to morbid-
ity, mortality and consume enormous amounts of healthcare 
resource world-wide [26]. They are classed into mild, mod-
erate and severe depending upon which treatment is given 
and where they are given as a surrogate for physiological and 
systemic severity [27]. The final study of the TOVITO pro-
gramme was the DYNAGITO study. This was the final piece 
in the puzzle designed to assess the effect of Spiolto on the 
exacerbation rate in a 1-year study in 7800 participants with 
the comparator of tiotropium alone. The study background 
and design are important. Previous studies had demonstrated 
the potential for Tiotropium to reduce exacerbation rate and 
the TONADO studies had demonstrated a trend towards a re-
duction in exacerbations in those taking Spiolto [10,18]. The 
DYNAGITO study is the largest of the TOVITO programme as 
required by the power calculation which set a significance 
rate of 1% (as this was single study and not a paired study) 
as required by regulators, with an anticipated reduction in 
exacerbation rate of 10% [28]. DYNAGITO was a double 
blind randomised study with a primary endpoint of rate of 
moderate or severe exacerbation, with secondary endpoints 
of time to first moderate-to-severe exacerbation, annualized 
rate and time to first exacerbation leading to hospitalization, 
and time to all-cause mortality. Given the size and duration 
of the study a large amount of safety data was collected. The 
inclusion criteria included those with a FEV1 less than 60% 
and a history of one or more moderate or severe exacerbation 
in the year prior to study entry. It was designed to be as real 
world as possible and there was no pre-planned statistical 
adjustment for relevant co-variates. If a participant was taking 
inhaled cortico-steroids (ICS) at entry, then they stayed on the 
steroid throughout. 70% of the participants were taking ICS 
throughout the study. 50% of the participants were GOLD 
stage 3 COPD patients with 48% being in the GOLD category 
B and 39% being GOLD category D. Patients were 27% less 
likely to drop out of the study if taking the dual bronchodila-
tor suggesting that they were more stable on this therapy. This 
study did not reach the pre-set level of statistical significance 
and demonstrated a 7% reduction in exacerbation rate for 
Spiolto versus Tiotropium (p=0.0498). When analysed con-
sidering baseline therapy it was clear that there was a signifi-
cant effect of dual therapy versus tiotropium alone (relative 
rate of exacerbation 0.91 (95% CO 0.84-0.99). There was a 
significant reduction (20%) in those exacerbations needing 
treatment with oral corticosteroids in those receiving Spiolto. 
The meaning of this finding for clinical practice is unclear 
and deserves further study. This may help our understanding 
of the nature of exacerbations and why physicians choose 
treatments. When a post-hoc analysis of the DYNAGITO 
data included adjustment for co-variates which may affect 
the baseline exacerbation rate (sex, disease severity, baseline 
therapy, smoking status or baseline exacerbation rate) the ex-
acerbation rate ratio was significantly different between Spi-
olto and tiotropium at the 1% level (0.89, 95% CI 0.84-0.96, 
p=0.001). The health status of the participants, as measured 
by CAT (COPD assessment test), was significantly better for 
those taking Spiolto versus those taking Tiotropium. There 
was no difference in adverse event rate between either of the 
treatment arms. And a detailed assessment of major cardio-

vascular events showed no difference for the duration of the 
DYNAGITO study. 

The DYNAGITO study was an attempt to take a very real-
life approach to treatment aimed at reducing exacerbations 
of COPD. It was well designed and appropriately powered 
to achieve an answer based upon the predicted effect rate. 
Perhaps the effectiveness of Tiotropium on exacerbation rate 
was unexpectedly good. In taking a very clear and statistical-
ly clean approach and not including any adjustments for co-
variates was brave but potentially wakened the ability of the 
study to demonstrate the effect of dual therapy on exacerba-
tion rate. It will be interesting to see more data as it emerges 
especially with regard to the effect of blood eosinophils in 
this study and, given the number of participants, duration of 
the study and level of data collected, much more will come 
out of the DYNAGITO study which will enhance our under-
standing of the nature of COPD exacerbations.

CONCLUSION

Taking the TOVITO programme as a whole there is no doubt 
that treatment using a dual bronchodilator approach has con-
sistent and significant effects on COPD patients of all disease 
severity. There are improvements in lung function, with a 
particular benefit on measures of gas trapping. Exercise ca-
pacity is improved, and patients feel less breathless and have 
an improved quality of life. In my opinion, there is adequate 
evidence to recommend that the optimal baseline therapy for 
our patients with COPD should be the use of dual broncho-
dilators given in an effective device designed specifically for 
patients with COPD.

Peer-review: This manuscript was prepared by the invitation of the 
Editorial Board and its scientific evaluation was carried out by the 
Editorial Board.

Conflict of Interest: The author has received Honoria and travel 
grants to attend advisory boards, speak at conferences and attend 
conferences for Boehringer Ingelheim, Glaxosmithkline, Astrazen-
eca, Teva, Chiesi and Novartis.

Financial Disclosure: The author has no financial interest in the 
products in this article or associated companies.

REFERENCES

1. 	 van Noord JA, Smeets JJ, Drenth BM, et al. 24-hour bronchodila-
tion following a single dose of the novel beta(2)-agonist olodater-
ol in COPD. Pulm Pharmacol Ther 2011;24:666-672. [CrossRef]

2. 	 Deeks ED. Olodaterol: a review of its use in chronic obstructive 
pulmonary disease. Drugs 2015;75:665-73. [CrossRef]

3. 	 Incorvaia C, Montagni M, Makri E, et al. Striving for optimal 
bronchodilation: focus on olodaterol. Int J Chron Obstruct Pul-
mon Dis 2016;11:439-44. [CrossRef]

4. 	 Ferguson GT, Feldman GJ, Hofbauer P, et al. Efficacy and safety 
of olodaterol once daily delivered via Respimat(R) in patients 
with GOLD 2-4 COPD: results from two replicate 48-week stud-
ies. Int J Chron Obstruct Pulmon Dis 2014;9:629-45. [CrossRef]

5. 	 McGarvey L, Niewoehner D, Magder S, et al. One-Year Safety of 
Olodaterol Once Daily via Respimat(R) in Patients with GOLD 
2-4 Chronic Obstructive Pulmonary Disease: Results of a Pre-
Specified Pooled Analysis. COPD 2015;12:484-93. [CrossRef]

Turk Thorac J 2018; 19(4): 216-9

218

https://doi.org/10.1016/j.pupt.2011.07.006
https://doi.org/10.1007/s40265-015-0371-4
https://doi.org/10.2147/COPD.S96070
https://doi.org/10.2147/COPD.S61717
https://doi.org/10.3109/15412555.2014.991864


6. 	 Maltais F, Kirsten AM, Hamilton A, et al. Evaluation of the effects 
of olodaterol on exercise endurance in patients with chronic 
obstructive pulmonary disease: results from two 6-week cross-
over studies. Respir Res 2016;17:77. [CrossRef]

7. 	 Timmer W, Moroni-Zentgraf P, Cornelissen P, et al. Once-daily 
tiotropium Respimat((R)) 5 mug is an efficacious 24-h bron-
chodilator in adults with symptomatic asthma. Respir Med 
2015;109:329-38. [CrossRef]

8. 	 Halpin DM, Kaplan AG, Russell RK. Why choose tiotropium for my 
patient? A comprehensive review of actions and outcomes versus 
other bronchodilators. Respir Med 2017;128:28-41. [CrossRef]

9. 	 Ridolo E, Montagni M, Olivieri E, et al. A 4-year trial of tiotro-
pium in chronic obstructive pulmonary disease. Int J Chron Ob-
struct Pulmon Dis 2015;9:289-96. 

10. 	 Vogelmeier C, Hederer B, Glaab T, et al. Tiotropium versus sal-
meterol for the prevention of exacerbations of COPD. N Engl J 
Med 2011;364:1093-103. [CrossRef]

11. 	 Powrie DJ, Wilkinson TMA, Donaldson GC, et al. Effect of 
tiotropium on sputum and serum inflammatory markers and 
exacerbations in COPD. Rev Port Pneumol 2008;14:573-6. 
[CrossRef]

12. 	 Wedzicha JA, Calverley PMA, Seemungal TA, et al. The preven-
tion of chronic obstructive pulmonary disease exacerbations by 
salmeterol/fluticasone propionate or tiotropium bromide. Am J 
Respir Crit Care Med 2008;177:19-26. [CrossRef]

13. 	 Jones RCM, Price D, Ryan D, et al. Opportunities to diagnose 
chronic obstructive pulmonary disease in routine care in the 
UK: a retrospective study of a clinical cohort. lancet Respir Med 
2014;2:267-76. [CrossRef]

14. 	 Price DB, Rigazio A, Campbell JD, et al. Blood eosinophil count 
and prospective annual asthma disease burden: a UK cohort  
study. Lancet Respir Med 2015;3:849-58. [CrossRef]

15. 	 Reardon JZ, Lareau SC, ZuWallack R. Functional status and 
quality of life in chronic obstructive pulmonary disease. Am J 
Med 2006;119:32-7. [CrossRef]

16. 	 Beeh KM, Westerman J, Kirsten AM, et al. The 24-h lung-func-
tion profile of once-daily tiotropium and olodaterol fixed-dose 
combination in chronic obstructive pulmonary disease. Pulm 
Pharmacol Ther 2015;32:53-9. [CrossRef]

17. 	 Beeh KM, Derom E, Echave-Sustaeta J, et al. The lung function 
profile of once-daily tiotropium and olodaterol via Respimat((R)) 
is superior to that of twice-daily salmeterol and fluticasone pro-

pionate via Accuhaler((R)) (ENERGITO((R)) study). Int J Chron 
Obstruct Pulmon Dis 2016;11:193-205. [CrossRef]

18. 	 Buhl R, Maltais F, Abrahams R, et al. Tiotropium and olodaterol 
fixed-dose combination versus mono-components in COPD 
(GOLD 2-4). Eur Respir J 2015;45:969-79. [CrossRef]

19. 	 Ferguson GT, Flezar M, Korn S, et al. Efficacy of Tiotropium + 
Olodaterol in Patients with Chronic Obstructive Pulmonary Dis-
ease by Initial Disease Severity and Treatment Intensity: A Post 
Hoc Analysis. Adv Ther 2015;32:523-36. [CrossRef]

20. 	 Tantucci C, Modina D. Lung function decline in COPD. Int J 
Chron Obstruct Pulmon Dis 2012;7:95-9. [CrossRef]

21. 	 Singh D, Ferguson GT, Bolitschek J, et al. Tiotropium + olodat-
erol shows clinically meaningful improvements in quality of life. 
Respir Med 2015;109:1312-9. [CrossRef]

22. 	 Singh D, Gaga M, Schmidt O, et al. Effects of tiotropium + olo-
daterol versus tiotropium or placebo by COPD disease sever-
ity and previous treatment history in the OTEMTO(R) studies. 
Respir Res 2016;17:73. [CrossRef]

23. 	 Troosters T, Bourbeau J, Maltais F, et al. Enhancing exercise 
tolerance and physical activity in COPD with combined phar-
macological and non-pharmacological interventions: PHYS-
ACTO randomised, placebo-controlled study design. BMJ Open 
2016;6:e010106. [CrossRef]

24. 	 O’Donnell DE, Casaburi R, Frith P, et al. Effects of combined 
tiotropium/olodaterol on inspiratory capacity and exercise endur-
ance in COPD. Eur Respir J 2017;49:pii: 1601348. [CrossRef]

25. 	 Kardos P, Worsley S, Singh D, et al. Randomized controlled trials 
and real-world observational studies in evaluating cardiovas-
cular safety of inhaled bronchodilator therapy in COPD. Int J 
Chron Obstruct Pulmon Dis 2016;11:2885-95. [CrossRef]

26. 	 Pasquale MK, Sun SX, Song F, et al. Impact of exacerbations on 
health care cost and resource utilization in chronic obstructive 
pulmonary disease patients with chronic bronchitis from a pre-
dominantly Medicare population. Int J Chron Obstruct Pulmon 
Dis 2012;7:757-64. [CrossRef]

27. 	 Wedzicha JA, Donaldson GC. Exacerbations of chronic obstruc-
tive pulmonary disease. Respir Care 2003;48:1204-13. 

28. 	 Calverley PMA, Anzueto AR, Carter K, et al. Tiotropium and 
olodaterol in the prevention of chronic obstructive pulmo-
nary disease exacerbations (DYNAGITO): a double-blind, ran-
domised, parallel-group, active-controlled trial. Lancet Respir 
Med 2018;6:337-44. [CrossRef]

Russell R.E.K. Tovito and COPD

219

https://doi.org/10.1186/s12931-016-0389-5
https://doi.org/10.1016/j.rmed.2014.12.005
https://doi.org/10.1016/j.rmed.2017.04.008
https://doi.org/10.1056/NEJMoa1008378
https://doi.org/10.1016/S0873-2159(15)30264-6
https://doi.org/10.1164/rccm.200707-973OC
https://doi.org/10.1016/S2213-2600(14)70008-6
https://doi.org/10.1016/S2213-2600(15)00367-7
https://doi.org/10.1016/j.amjmed.2006.08.005
https://doi.org/10.1016/j.pupt.2015.04.002
https://doi.org/10.2147/COPD.S95055
https://doi.org/10.1183/09031936.00136014
https://doi.org/10.1007/s12325-015-0218-0
https://doi.org/10.2147/COPD.S27480
https://doi.org/10.1016/j.rmed.2015.08.002
https://doi.org/10.1186/s12931-016-0387-7
https://doi.org/10.1136/bmjopen-2015-010106
https://doi.org/10.1183/13993003.01348-2016
https://doi.org/10.2147/COPD.S118867
https://doi.org/10.2147/COPD.S36997
https://doi.org/10.1016/S2213-2600(18)30102-4



