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ABSTRACT 

Asthma is a chronic inflammatory condition of the airways. 

Management of asthma with Inhaled Corticosteroids (ICS) and Long 

acting β2 agonist (LABA) in patients with persistent symptoms or 

uncontrolled asthma with a low to moderate dose of ICS alone, 

improves asthma control, decrease the exacerbation and future risks. 

Commonly prescribed ICS/LABA therapy includes, Salmeterol/ 

Fluticasone, Fluticasone/ Formoterol, Budesonide/ Formoterol. 

Various studies conducted have demonstrated the efficacy and potency 

of different ICS/LABA combination therapy. However, the uses of 

these medications have raised safety concern also. The purpose of this 

review is to establish the safety, efficacy and management of ICS/ LABA therapy from 

various reviews and studies conducted. 
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INTRODUCTION 

Asthma is a chronic inflammatory disease of airways which is characterized by recurrent 

attacks of breathlessness and wheezing with airway hyper-responsiveness to various triggers 

such as tobacco smoke, air, allergens, pollen, dust etc. 

 

Treatment with inhaled corticosteroids (ICS) and Long Acting β2 Agonist (LABA) either 

separately or as a fixed dose formulation, is recommended for patients, where asthma is not 

controlled adequately. Many different ICS/LABA fixed dose combinations are available like 

Budesonide/Formoterol, Salmeterol/Fluticasone propionate, Beclomethasone/Formoterol, 

Fluticasone/Formoterol etc. with their efficacy in patients demonstrated in several large scale 
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randomized trials. 

 

Addition of LABA like Formoterol and Salmeterol to maintenance treatment with ICS 

improves asthma control and are found to have more beneficial effects than the addictive 

effects of theophylline and anti-leukotrienes. 

 

Pathophysiology 

Asthma is mediated by immunoglobulin E (IgE) and precipitated by an allergic response to 

an allergen such as pollen or animal dander. Sensitization occurs at first exposure, which 

produces allergen-specific IgE antibodies that attach to the surface of the mast cells. Upon 

subsequent exposure, the allergen binds to the allergen specific IgE antibodies present on the 

surface of the mast cells, which leads to the release of inflammatory mediators such as 

leukotrienes, histamines and prostaglandins. These inflammatory mediators cause 

bronchospasm which triggers an asthma attack. 

 

If an asthma attack is left untreated, eosinophils, T helper cells and mast cells migrate into the 

airways. Excess mucus production caused by goblet cells plug the airway and leads to 

increased airway tone hyper-responsiveness. 

 

Management 

 LABA trials show increase in asthma deaths of 1 death in 1000 patient-years of use but 

this risk is less when used with ICS. 

 When low dose inhaled steroids fails to control asthma symptoms, long acting β2 agonist 

can be added or increase dose of steroids. 

 Combination of ICS/LABA inhalers improve adherence when compared to separate 

inhalers. 

 Different ICS/LABA combinations for asthma are Budesonide/ Formoterol, Salmeterol/ 

Fluticasone, Beclomethasone/ Formoterol, Fluticasone/ Formoterol and Vilanterol/ 

Fluticasone furoate. 

 

Mechanism 

Corticosteroids 

Corticosteroids bind to the Glucocorticoid receptor (GR) present in cytoplasm. Activated GR 

translocates to nucleus to exert its effects. Activated GR binds with Glucocorticoid 

Responsive Elements (GRE) to induce the formation of anti-inflammatory mediators 
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(transactivation) and inhibits transcription factors AP-1 and NK-KB which results in a 

decreased production of pro-inflammatory mediators (transrepression). 

 

β2 agonists 

β2 agonists bind to β2 receptors on airway smooth muscle,increase cyclic AMP which results 

in airway smooth muscle relaxation and produce bronchodilation and anti-inflammatory 

effects. 

 

 

Fig. 1: A) Mechanism of action of Corticosteroids, B) Mechanism of action of β2 agonist. 

 

Interaction between β2 agonists and ICS 

Effect of β2 -receptor agonist on corticosteroids 

 β2 agonists potentiate the anti-inflammatory effect of corticosteroids and increase the 

expression of GR and also enhance the translocation of GR from the cytoplasm into the 

nucleus. 

 Studies shown that inhalation of both Fluticasone (500 µg) and Salmeterol (50µg) 

induced translocation of GR from the cytoplasm to the nucleus. 

 The addition of Formoterol increase the effect of Budesonide to inhibit proliferation of 

human airway smooth muscle cells through activation of cell cycle control protein p21. 

 

Effects of corticosteroids on β2 receptor 

 Corticosteroids prevent desensitization at various levels and increases β2 receptor 

transcription. Intranasal Beclomethasone 100 µg twice daily for 3 days increases β2 

receptor expression.  
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Pharmacology of LABAs: Difference between Formoterol and Salmeterol 

 Formoterol and Salmeterol are more lipophilic than SABA, therefore larger proportion 

will rapidly diffuse through the airway and has a higher pharmacological efficacy than 

Salmeterol. 

 In addition, the effects of Formoterol were dose dependent and Salmeterol did not show a 

clear effect at doses higher than 50 µg. 

 

Combination of ICS and LABA in the treatment of asthma patients 

 In patients whose asthma is not well controlled, with low dose of ICS, then increase the 

dose of ICS or add a LABA to improve control. 

 Addition of Formoterol to Budesonide shown enhanced control, higher number of episode 

free days, greater improvements in day and night time symptom scores. 

 Studies showed that patients with uncontrolled asthma receiving a low dose ICS had little 

improvement and if Salmeterol (50 µg bid) was added to same dose of Beclomethasone 

shown greater improvements. 

 

Dose response relationship 

ICS and LABA therapy has shown efficacy in adolescent and adult asthma patients when 

prescribed according to 3 regimens that is; a fixed maintenance dose ICS/LABA along with 

SABA for relief, as an ICS/fast onset LABA for maintenance and as reliever therapy. The 

study conducted by Richard Beasley et al in 2019 aimed to evaluate from published 

randomized controlled trials (RCTs), to compare the dose response relationship of 

combination ICS/fast onset LABA when used either as reliever therapy or regular 

maintenance therapy. The study included 2 design that is; Study design 1, which was done to 

find out the potency evaluation-Budesonide/Formoterol reliever monotherapy versus 

Budesonide/Formoterol fixed dose maintenance. Study design 2, was done to determine the 

efficacy evaluation of Budesonide/Formoterol maintenance and reliever therapy versus 

higher fixed dose Budesonide/Formoterol maintenance therapy. 

 

From the limited evidence available it was reported that the difference for potency was 

substantial with an estimated 46 fold difference with Budesonide /Formoterol reliever 

monotherapy compared with Budesonide/Formoterol fixed maintenance therapy. There was 

an additional 26% reduction in severe exacerbation risk with Budesonide/Formoterol reliever 

therapy compared with higher fixed dose maintenance therapy & SABA reliever therapy. The 



Catherin et al.                                                                     World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 10, Issue 10, 2021.      │     ISO 9001:2015 Certified Journal      │ 

 

547 

Budesonide/Formoterol maintenance and reliever group had a decreased risk of severe 

exacerbation compared with the other therapy. The calculated dose ratio for ICS/LABA 

administration was 0.75. 

 

 

Fig. 2: Schematic dose response curve of severe exacerbation risk for 

budesonide/formoterol reliever therapy and maintenance budesonide/ formoterol 

therapy. 

 

The study concluded that Budesonide/Formoterol reliever therapy has greater potency and 

efficacy than regular maintenance Budesonide/Formoterol plus SABA reliever therapy in 

reducing the risk of severe exacerbation. 

 

Safety and Efficacy 

The efficacy assessments was done by measuring the mean change in FEV1 and safety 

assessment were carried out throughout the study based on adverse events reported, vital 

sign, a 12 lead ECG and clinical laboratory testing. Fluticasone/Formoterol combination 

therapy demonstrated a good safety profile and well tolerated during the 12 week treatment 

period.  

 

Another study conducted, compared PEF (Peak Expiratory Flow) as a primary variable 

between a group administered 400 µg/day BDP (Beclomethasone diproprionate) plus 

100µg/day Salmeterol and a group administered 1000µg/day BDP alone for 6 months in mild 

to moderate asthma. The add-on therapy with Salmeterol resulted more favorable outcome in 

terms of PEF. Recent multicenter, randomized double-blind studies showed that treatment 

with Budesonide/Formoterol & Fluticasone /Salmeterol were associated with lower risk of 
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asthma exacerbation than alone therapy. 

 

Side effects 

Local side effects 

Oral candidiasis, cough at time of inhalation, hoarse voice are found to be some local side 

effects. Cough is due to local irritants and can be resolved by using spacer chamber or slow 

rate inhalation.  

 

Systemic side effects 

Systemic side effects of ICS depends on various factors like delivering device used, dose, site 

of delivery and also it varies among individuals . A spacer reduces oropharyngeal deposition 

and increases delivery of drug to the lungs and helps to reduce systemic absorption. 

 

Hypothalamus-Pituitary-Adrenal(HPA) Axis suppression 

The most serious adverse effect of ICS is dose related suppression of the HPA axis. In adults, 

HPA suppression appears to occur at doses above 800µg/day BDP equivalent. It is also found 

that even low to medium ICS dose can disturb basal cortisol secretion in children and adult. 

 

Infections & Pneumonia 

Increased risk of pneumonia in COPD or asthmatic patients on ICS therapy. A dose response 

relationship was present with higher ICS dose, and associated risk of pneumonia. The risk 

was found to be more with fluticasone than that seen with Budesonide. 

 

Skin Thinning and Bruising 

Patients receiving high dose ICS is found to have side effects like skin bruising and thinning. 

Oral thrush, muscle cramps, muscle twisting, hand tremor and heart palpitation are the other 

side effects. 

 

CONCLUSION 

The commonly used ICS/LABA therapy for asthma includes Budesonide/Formoterol, 

Salmeterol/Fluticasone and Fluticasone/Formoterol .The collected data demonstrates the 

positive impact of ICS /LABA therapy on lung function, airway hyper-responsiveness, 

reduction in severe exacerbation and improved asthma outcome. Various studies conducted 

reported that ICS/LABA therapy are efficacious and well tolerated treatment for asthma and 

reduced future risk in patients. Side effects of the therapy includes oral candidiasis, cough, 

hoarseness, HPA axis suppression, skin thinning, bruising, muscle cramps etc. 



Catherin et al.                                                                     World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 10, Issue 10, 2021.      │     ISO 9001:2015 Certified Journal      │ 

 

549 

REFERENCES 

1. Rene Aalbers, Claus Vogelmeier, Piotr Kuna; Achieving asthma control with ICS/LABA: 

A review of strategies for asthma management and prevention, Respiratory Medicine, 

2016; 111: 1-7. 

2. M van den Berge, NHT ten Haekaen, HAM Kerstjens and D S Postma,; Management of 

Asthma with ICS and LABAs: different treatment strategies, Clinical Medicine 

Therapeutics,  2009; 77-93. 

3. Qian Ye, Xiao- Ou He, Anthony D’Urzo; A review on the Safety and Efficacy of Inhaled 

Corticosteroids in the Management of Asthma, Pulm Ther, 2017; 3: 1-18. 

4. Robert A Nathan, Anthony, Viktor Blazhko and Kirsten Kaiser; Safety and Efficacy of 

fluticasone/formoterol combination therapy in adolescent and adult patients with mild to 

moderate asthma: a randomized controlled trial, BMC pulmonary medicine, 2012; 12: 67. 

5. Richard Beasley, James Harper, Grace Bird, Harriette Dunphy, Alex Semprini, Ian D. 

Pavord, Alberto Papi and Mark Weatherall; Dose-response relationship of ICS/fast- onset 

LABA as reliever therapy in asthma, BMC Pulmonary Medicine, 2019; 19: 264. 

6. J. Korsgaard, M. Ledet, Potential side effects in patients treated with inhaled 

corticosteroids and long acting β2 agonist, Respiratory Medicine, 2009; 103: 566-573. 

7. Hasanin Khachi, Helen Meynell and Anna Murphy; Asthma: pathophysiology, causes and 

diagnosis, The pharmaceutical journal, 2014. 

8. Michael Tamm, David H.Richards, Bianca Beghe, Leonardo Fabbri; Inhaled 

Corticosteroids and Long-acting β2 agonist pharmacological profiles: effective asthma 

therapy in practice, Respiratory Medicine, 2012; 106(S1): S9-S19. 

9. Clinical pharmacy and therapeutics by Roger walker and Cate whittlesea, 1: 415-422. 

10. Ying Xia, Christina M.L. Kelton, Liang Cue, Jeff J. Guo, Boyang Brian and Patricia R. 

Wigle; Safety of long acting β2 agonist and Inhaled Corticosteroids in children and 

adolescents with asthma, Therapeutic Advances in Drug safety, 2013; 4(6): 254-263. 

11. Global Initiative for Asthma (GINA), Global strategy for asthma management and 

prevention, Revised, 2014. 

12. R.A Pauwels, C.G. Lofdane, D.S Postma et al Effect of Inhaled Formoterol and 

Budesonide on exacerbation of asthma. Formoterol and corticosteroids establishing 

Therapy (FACET) International Study Group, N.Engl. J. Med, 1997; 337: 1405-1411. 

13. A. Bodzenta- Lukaszyk, R.Buhl, B.Balint, et.al., Fluticasone/ Formoterol for the 

treatment of asthma: a randomized, controlled, non- inferiority trial of efficacy and safety, 

J. Asthma, 2012; 49: 1060-1070. 



Catherin et al.                                                                     World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 10, Issue 10, 2021.      │     ISO 9001:2015 Certified Journal      │ 

 

550 

14. A. Papi, P. Paggiaro, G. Nicolni, et al., Beclomethasone/ Formoterol vs Fluticasone/ 

Salmeterol inhaled combination in moderate to severe Asthma, Allergy, 2007; 62:     

1182-1188. 

15. E.D. Bateman, H.K. Reddei, G.Eriksson, et.al., Overall asthma control: the relationship 

between current control and future risk. J. Allergy Clin. Immunol, 2010; 125: 600-608. 


