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Updated GINA Guideline



• Advise patients with asthma to continue taking their prescribed asthma medications, particularly in

haled corticosteroids (ICS), and oral corticosteroids (OCS) if prescribed 

• Asthma medications should be continued as usual. Stopping ICS often leads to potentially dangerous worsening of 

asthma 

• For patients with severe asthma: continue biologic therapy, and do not suddenly stop OCS if prescribed 

• Make sure that all patients have a written asthma action plan with instructions about:

• Increasing controller and reliever medication when asthma worsens 

• Taking a short course of OCS for severe asthma exacerbations 

• Avoid nebulizers where possible

• Nebulizers increase the risk of disseminating virus to other patients AND to health care professionals

• Pressurized metered dose inhaler via a spacer is the preferred treatment during severe exacerbations, with a mout

hpiece or tightly fitting face mask if required

COVID-19 and asthma (as at April 3, 2020)

www.ginasthma.org



• Avoid spirometry in patients with confirmed/suspected COVID-19

• Spirometry can disseminate viral particles and expose staff and patients to risk of infection

• While community transmission of the virus is occurring in your region, postpone spirometry and peak flo

w measurement within health care facilities unless there is an urgent need

• Follow contact and droplet precautions

• Follow strict infection control procedures if aerosol-generating procedures are needed

• For example: nebulization, oxygen therapy (including with nasal prongs), sputum induction, manual ventil

ation, non-invasive ventilation and intubation 

• Follow local health advice about hygiene strategies and use of personal protective equipme

nt, as new information becomes available in your country or region

COVID-19 and asthma (as at March 30, 2020)



• Treatment of asthma with short-acting 
bronchodilators alone is no longer 
recommended for adults.

• To reduce their risk of serious exacerbations, 
all adults and adolescents with asthma 
should receive either symptom-driven (in 
mild asthma) or daily inhaled corticosteroid 
(ICS)-containing treatment.

Eur Resp J 2019;53:1901046

• Safety of SABA, LABA only
• Efficacy of ICS in mild asthma
• Paradox in step 1 & step 2
• ICS/formoterol

• Symbicort Given as Needed in Mild Asthma 
(SYGMA 1 & 2)



GINA 2019/2020



In these patients, low-dose ICS-formoterol is the preferred reliever only for patients who are 

prescribed maintenance and reliever therapy with ICS-formoterol. GINA does not recommend 

use of ICS-formoterol as the reliever for patients taking combination ICS-LABA medications 

with a different LABA. For these patients, their as-needed reliever inhaler should be a SABA.



©  Global Initiative for Asthma, www.ginasthma.orgGINA 2020, Box 3-4A
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Limitations of SYGMA studies (double-blinded RCT)

• Limitation in reflecting real world practice

• High internal validity, limited external validity
• Double blinding may remove the advantage of single inhaler for symptom relief

• During a run-in phase, low dose ICS or LTRA should be withdrawn (i.e, allow for 
worsening)

• Baseline eligibility (SABA ≥ 2 /week)

→excluded patients with intermittent symptoms for whom regular ICS is recommended.

• Open-label clinical trials are necessary



SYGMA 1 Novel START SYGMA 2 PRACTICAL

Journal NEJM 2018 NEJM 2019 NEJM 2018 Lancet 2019

Study type RCT Real world RCT Real world

Severity Mild (Step 2) Mild (Step 1,2) Mild(Step 2) Mild to Moderate(Step 1,2,3)

# of participants 3,836 668 4,176 885

Arm

SABA Only O O X X

ICS maintenance + SABA O O O O

As needed ICS/FOR O O O O

Primary outcome Symptom control Exacerbation rate Severe exacerbation rate Severe exacerbation rate

Real-world clinical trials of Budesonide–Formoterol 
as Needed for Mild Asthma



• 52-week RCT, open-label (1:1:1)
• Albuterol group

• Budesonide(BUD) maintenance group

• BUD-FOR group (as needed)

• Adults with mild asthma who had been 

treated with only as-needed SABA

• Primary outcome

• the annualized rate of asthma 

exacerbations per patient

N Engl J Med 2019;380:2020-30.

Novel START study



N Engl J Med 2019;380:2020-30.



Exacerbation Results

N Engl J Med 2019;380:2020-30.

The open-label study reflecting clinical practice, showed that budesonide–

formoterol used as needed was superior to albuterol used as needed for 

the prevention of exacerbations in adults with mild asthma





Primary outcome : the number of severe asthma exacerbations per patient per year

independently funded open-label study



Estimates of the occurrence of exacerbations

*Time to first moderate or severe exacerbation

HR 0·59, 95% CI 0·41–0·84; p=0·004

• Severe Exacerbation (BUD/FOR vs BUD+TER)

Absolute rate per patient per year 0.119 vs 0.172; 

Relative rate 0.69; 95% CI 0.48–1.00; p=0.049 

* Time to first severe exacerbation
HR 0·60, 95% CI 0·40–0·91; p=0·015



SYGMA 1 Novel START SYGMA 2 PRACTICAL

Journal NEJM 2018 NEJM 2019 NEJM 2018 Lancet 2019

Study type RCT Real world RCT Real world

Severity Mild (Step 2) Mild (Step 1,2) Mild(Step 2) Mild to Moderate(Step 1,2,3)

# of participants 3,836 668 4,176 885

Arm

SABA Only O O X X

ICS maintenance + SABA O O O O

As needed ICS/FOR O O O O

Primary outcome Symptom control Exacerbation rate Severe exacerbation rate Severe exacerbation rate

Adherence 
(as needed  ICS/FOR)

79.1% 62.8%

ICS dose (day, median) 57ug vs 340ug 73ug vs 247ug 66ug vs 267ug 164ug vs 328ug 

Severe exacerbation (annualized rate) (frequency) (annualized rate) (annualized rate)

SABA only 20% 23 x x

ICS maintenance+ SABA 9% 21 12% 17.2%

As needed ICS/FOR 7% 9 11% 11.9%



• Two parallel-group, double-blind, randomised, active-

controlled, phase 3 trials

• Triple in asthma with uncontrolled patients on medium 

strength of ICS/LABA [TRIMARAN]

• Triple in asthma high strength vs. ICS/LABA and Tiotropium 

[TRIGGER]

• adults (aged 18–75 years) with uncontrolled asthma,  ≥1 

exacerbations/year, and previously treated with ICS/LABA

• Pre-dose FEV1 at 26wks

• Rate of mod/severe exacerbation

JC Virchow*, P Kuna, P Paggiaro, A Papi, D Singh  et al. Lancet 2019; 394: 1737–49

Single inhaler triple therapy in 
uncontrolled asthma 

(TRIMARAN & TRIGGER)



TRIMARAN TRIGGER

Recruitment sites 171 sites across 16 countries 221 sites across 17 countries

Enrolled criteria
Adults (18-75 years) with uncontrolled asthma (AE ≥ 1/previous year, ICS+LABA 

treatment)

Study design & randomization Double-blind, randomized, 52wks 

# of participants 1,155 1,437

Study arm 1:1 2:2:1

BDP/FF/G 100 μg BDP, 6 μg FF, 10 μg G 200 μg BDP, 6 μg FF, 10 μg G

BDP/FF 100 μg BDP, 6 μg FF 200 BDP, 6 μg FF

Open labeled Tiotropium X tiotropium 2.5 μg x 2/day

Coprimary outcome
• pre-dose FEV1 at week 26
• rate of moderate and severe exacerbations over 52 weeks

pre-dose FEV1 at 26wks 57 mL (95% CI 15–99; p=0·0080) 73 mL (26–120; p=0·0025)

▲ rate of moderate/severe 

exacerbation 
15% (rate ratio 0·85, 95% CI 0·73–0·99; p=0·033) 12% (0·88, 0·75–1·03; p=0·11)





Pre-dose FEV1 at week 26

Annualized rate of mod/severe AE

Peak FEV1 change from baseline (Triple vs BDP/FF) 
• adj. mean difference in TRIMARAN

84 mL (40 to 129); p=0·0002
• adj. mean difference in TRIGGER

105 mL (57 to 153); p<0·0001



Annualized rate of 

exacerbations

Morning PEF change 

from baseline, L/min
Time to first 

moderate or severe 

exacerbation



Summary: TRIMARAN and TRIGGER

• Compared with the BDP/FF group, week 26 pre-dose FEV1 improved in the BDP/FF/G group 

(57 mL, p=0·0080 in TRIMARAN , 73 mL, p=0·0025 in TRIGGER). 

• BDP/FF/G (a single-inhaler triple therapy) prevents exacerbation data to a greater degree 

than BDP/FF in uncontrolled asthma

• Reduction in rate of moderate exacerbations by 12% & combined moderate and severe 

exacerbations by 14% and the time to first moderate or severe exacerbation

• Rate of the more clinically relevant severe exacerbations ▼ 23% in pooled analysis

• Time to first severe exacerbation ▼ 21% (HR 0·79)

• Single inhaler BDP/FF/G triple therapy showed some benefits in terms of asthma symptoms 

and control in adults with uncontrolled asthma treated with a medium-to-high dose ICS/LABA



Characteristics of prominent response to triple therapy in patients with 
asthma uncontrolled on ICS/LABA: A stratified analysis of the 
TRIMARAN and TRIGGER studies

• pre-specified pooled analysis of TRIMARAN & TRIGGER.

• Six easily identifiable traits are associated with the most prominent response to 
triple therapy (BDP/FF/GB) 

- Differences in adjusted rate ratios (RR) (p < 0.024).

• BMI < 25 kg/m2 (0.57)

• males (0.65)

• 1 exacerbation in the previous year (0.73)

• non-smokers (0.76) 

• age < 65 years (0.77)

• reversibility > 400 mL following salbutamol 400 µg (0.73)

Dave Singh, J. Christian Virchow, et al.  European Respiratory Journal 2019 54: RCT3779
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Predictive value of blood eosinophils & FeNO in mild asthma

• A prespecified subgroup analysis of Novel STRAT study

• to assess the difference of annual rates of asthma exacerbations per patient depending on 

levels of blood eosinophil count, FeNO, or a composite score of both

• As needed SABA

• BUD maintenance + as needed SABA

• As needed BUD/FOR

Pavord ID1, Holliday M2, Reddel HK et al. Lancet Respir Med 2020 Published Online March 11, 2020

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pavord%20ID%5BAuthor%5D&cauthor=true&cauthor_uid=32171064
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holliday%20M%5BAuthor%5D&cauthor=true&cauthor_uid=32171064
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddel%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=32171064


Baseline characteristics by baseline biomarker group

• Blood eosinophil count is an independent prognostic marker of risk for exacerbation independent of baseline ACQ-5 score or FEV1



4%

6%

19%P=0.014



Exacerbation and severe exacerbation interaction 
analysis for the change in treatment effect



Summary: predictive value of blood eosinophils & 
FeNO in mild asthma

• The relationship between the blood eosinophil count and exacerbations is 
very different for as-needed SABA, as-needed BUD/FOR, and 
maintenance BUD plus as-needed SABA.

• The benefits for preventing exacerbations of maintenance BUD plus as-
needed SABA over as-needed SABA alone increased progressively with 
increasing blood eosinophil count category.

• The benefits for preventing exacerbations  of as-needed BUD/FOR over as 
needed SABA for preventing exacerbations were independent of baseline 
biomarkers.



• 42-week, double-blind, crossover trial 

• N=295 (>12years old, mild, persistent asthma)

• Mometasone vs Tiotropium vs. Placebo

• Sputum eosinophil    < 2% vs ≥ 2% 

• Composite outcome;  treatment failure, asthma control days, 

and FEV1

• a power of 90% at a two-sided significance of 0.025 
(Bonferroni correction) to detect a difference in probabilities of 0.20

Steroids in Eosinophil-Negative Asthma  (SIENA)

Q: Will patients with mild asthma who do not have 

eosinophilic airway inflammation have a similar 

response to inhaled glucocorticoid therapy?

N Engl J Med 2019;380:2009-19



268 (73%) were classified as having a low eosinophil 
level and 98 (27%) as having a high eosinophil level.

N Engl J Med 2019;380:2009-19

Defined differential response to a trial agent
- No treatment failure in one period or one failure during 

3 trial period, 

- ▲ Annualized asthma control days >31days;

- ▲ FEV1 > 5%

• 57%; 95% CI (48-66) vs.  43%; 95% CI (34-52)

p = 0.14

• 60%; 95% CI (51-56) vs.  40%; 95% CI (32-49)

p = 0.029

Pairwise Comparisons of Active Treatments and Placebo 
in the Low-Eosinophil Stratum.



Pairwise comparison of ICS vs LAMA in the 
Eosinophil low and eosinophil high strata

(60% vs. 40%)

(57% vs. 43%) (74% vs. 26%)

(57% vs. 43%)

N Engl J Med 2019;380:2009-19



ICS vs LAMA in non-eosinophilic airway inflammation 
in mild persistent asthma

• The majority of patients with mild, persistent asthma had a low sputum eosinophil level and 
had no significant difference in their response to either mometasone or tiotropium as 
compared with placebo.



• FDA boxed warning in March 2020 about risk of serious neuropsychiatric events, includin
g suicidality, with montelukast

• Includes suicidality in adults and adolescents

• Nightmares and behavioral problems in children 

• Before prescribing montelukast, health professionals should consider its benefits and risk
s, and patients should be counselled about the risk of neuropsychiatric events

Adverse effects with montelukast



Warning for risk of serious neuropsychiatric events 
for montelukast 



Neuropsychiatric adverse drug reactions in children 
initiated on montelukast in real-life practice

Eur Respir J 2017; 50: 1700148Pharma Res Per, 5(5), 2017, e00341



FDA boxed 
warning

In 2008, the US Food and Drug Administration (FDA) was 
investigating a possible association between the use of 
Singulair and behaviour/mood changes, suicidality 
(suicidal thinking and behaviour) and suicide. It issued a 
warning about an increased risk of psychiatric events 
associated with montelukast.

In 2012, the label warning was maintained and worded 
as follows:
“Neuropsychiatric events have been reported with 
SINGULAIR. Instruct patients to be alert for
neuropsychiatric events. Evaluate the risks and benefits of 
continuing treatment with SINGULAIR if such events 
occur.”

In 2014, the FDA analysed post-marketing cases in the 
paediatric population and maintained the warnings and 
precautions in the labelled safety issues for prescribers.
“Patients and prescribers should be alert for 
neuropsychiatric events. Patients should be instructed to 
notify their prescriber if these changes occur. Prescribers 
should carefully evaluate the risks and benefits of 
continuing treatment with montelukast sodium if such 
events occur.”

The latest 2016 label maintains this warning [3]:
“Neuropsychiatric events have been reported with 
SINGULAIR. Instruct patients to be alert for
neuropsychiatric events. Evaluate the risks and benefits of 
continuing treatment with SINGULAIR if
such events occur.”



What should health care professionals do?

• Health care professionals should consider the risks and benefits of montelukast when 
deciding to prescribe or continue patients on the medicine.

• Ask patients about any history of psychiatric illness prior to initiating treatment.

• Advise all patients of the risk of neuropsychiatric events when prescribing montelukast.

• Monitor all patients treated with montelukast for neuropsychiatric symptoms.

• Most reported cases of neuropsychiatric events occurred during montelukast treatment, but 
some occurred after discontinuation.

• Only prescribe montelukast for allergic rhinitis in patients who have an inadequate response 
or intolerance to alternative therapies.

https://www.fda.gov/drugs/drug-safety-and-availability/

https://www.fda.gov/drugs/drug-safety-and-availability/


©  Global Initiative for Asthma, www.ginasthma.org

Biologics for treatment of severe asthma



Type 2 biologic medications for severe asthma

Lancet 2020; 395: 371–83



www.thelancet.com/respiratory Published online February 14, 2020

Entry criteria for study 1 (exacerbation study)

uncontrolled severe asthma,
• ≥ 2 exacerbations in the previous year, 

• a blood eosinophil count ≥ 300 cells/μL (including no 

more than 30% patients with Eos <400 cells/μL), 

• at least a medium dose of ICS with ≥ 1 additional 

asthma controllers

Entry criteria for study 2 (steroids sparing study)

severe asthma
• a blood eosinophil count ≥ 300 cells/μL, 

• daily maintenance oral corticosteroid 

(prednisone 5–40 mg, or equivalent), 

• high-dose ICS plus another controller

Subcutaneous Reslizumab in Severe Asthma





Primary and key secondary efficacy outcomes in study 1



Oral corticosteroid outcomes in the intention-to-treat
population in study 2

Reslizumab given as a fixed-dose (110 mg) subcutaneous 

injection was not effective in reducing exacerbation rates in 

patients with uncontrolled asthma and an increased blood 

eosinophil count (≥300 cells/μL), or in reducing the daily 

maintenance oral corticosteroid dose in patients with oral 

corticosteroid-dependent severe eosinophilic asthma.



P=0.0034

the magnitude of effect of fixed-dose subcutaneous reslizumab
on rates of clinical asthma exacerbations was lower than the
50–59% reduction observed with the higher reslizumab
exposures associated with weight-based dosing of intravenous 
reslizumab.



The SAMBA Study RCT 

• Three-arm randomized clinical trial

• usual care (control),

• SAMBA intervention delivered at home

• SAMBA delivered in the primary care clinic

• N=406 adults 60 years and older with persistent, 

uncontrolled asthma

• Primary Outcomes  

Asthma control &  quality of life 
• Asthma Control Test (ACT, range 5-25) 

• Mini Asthma Quality of Life Questionnaire (mAQLQ, 

range 1-7).

JAMA Intern Med. 2019;179(8):1113-1121

To test the effect of a comprehensive, patient-tailored 
asthma self-management support intervention for older 
adults on clinical and self-management outcomes.



SAMBA (Supporting Asthma Management Behaviors in Adults)

https://sambaforasthma.com/

https://sambaforasthma.com/


Example of the SAMBA 
Intervention

(1) screening to identify barriers to asthma self-management  

(2) targeted actions to address the barriers, and

(3) Reinforcement over time 



Overall effect 

(intervention vs. control)

• ACT, p=.01 

• mAQLQ, p=.03 

• MARS, p=.049



Home-based vs. Clinic-based Intervention

• No significant interactions of assignment to the home-based arm and physical impairment, 

cognitive impairment, or depression

• However, this study was not powered to test noninferiority of the 2 intervention arms



Summary: the SAMBA Study

• Identification of barriers to asthma self-management with targeted support is 

an effective method for improving proper asthma self-care, control, and quality 

of life among older adults.

• This study demonstrated that the value of patient centeredness and care 

coaching in supporting older adults with asthma and for ongoing efforts to 

engage patients in care delivery design and personalization. 
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Thanks for your attention



Am J Respir Crit Care Med Vol 199, Iss 12, pp 1471–1477, Jun 15, 2019





Standard daily dose of ICS ?

• The classification of ICS by dose level using the current terminology of “low,” “medium,” 
and “high” is not evidence based, and clinical practice based on this terminology may lead 
to the prescription of inappropriately excessive doses of ICS, resulting in unnecessary 
systemic adverse effects.

• “standard daily dose,” which is defined as 200–250 mg of FP or equivalent, representing 
the dose at which about 80–90% of the maximum achievable therapeutic benefit of ICS is 
obtained in adult asthma across the spectrum of severity

Am J Respir Crit Care Med Vol 199, Iss 12, pp 1471–1477, Jun 15, 2019



Balancing the Effect of Leukotrienes in Asthma

• Inflammation vs. its timely resolution
• Distortion equilibrium between pro-inflammatory mediators 

vs SPM (specialized pro-resolving mediators)

• SPM
• Eicosanoid derived-lipoxins 

• omega-3–derived resolvins,

• Protectins

• Maresins

• Lower lipoxins in severe asthma
• Synthetomimetics of SPMs in resolution of inflammation and 

fibrosis

• Maresin conjugates in tissue regeneration (MCTRs)
• SPM sulfido-conjugates/CysLTs ratio in healthy lung (10:3) vs. 

diseased lung tissue (1:10)

n engl j med 382;15 nejm.org April 9, 2020

(J Allergy Clin Immunol 2020;145:335-44.)



(J Allergy Clin Immunol 2020;145:335-44.)



Balancing the Effect of Leukotrienes in Asthma

• MCTRs are abundant cysteinyl LMs in healthy human lung tissue.

• MCTRs block LTD4-initiated airway contraction in lung sections.

• MCTRs selectively promoted the resolution of several airway responses, 

including hyperreactivity to methacholine, inflammation, and mucosal barrier 

permeability.

• It highlights, as an experimental therapeutic strategy, agonism of resolution as 
an alternative to antagonism of inflammation.

J Allergy Clin Immunol 2020;145:335-44


