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Quick Review



Epidemiology

§ Current asthma prevalence approximately 8% in the US.1

§ 45% have had an asthma attack in the past year.1

§ Estimated to cost $80 billion each year.2

§ Classic symptoms include:
- Shortness of breath
- Cough
- Wheezing
- Chest tightness

1CDC, 2018 NHIS Survey
2Nurmagambetovet al, Ann Am Thorac Soc 2018

Defined by a history of respiratory 
symptoms that vary over time and 
intensity with reversible airflow 
limitation.
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Spirometry

§ ATS now recommend using predicted LLN 
for individual based on sex, age, height and 
ethnicity using reference equations, cutoff is 
age dependent (overestimation in old, 
underestimation in young)



Pathophysiology

https://community.aafa.org/blog/what-happens-in-your-airways-when-you-have-asthma

https://community.aafa.org/blog/what-happens-in-your-airways-when-you-have-asthma


Treatment

§ Avoid triggers
- Allergens (consider allergy 

immunotherapy)
- Smoke

§ Flu vaccine yearly and 
pneumococcal boosters

§ Treat any comorbid 
conditions (GERD, rhinitis 
and sinusitis)

http://www.acrn.org/asthma-triggers

http://www.acrn.org/asthma-triggers


EPR-3 Guidelines on Asthma



EPR-3 Guidelines on Asthma



EPR-3 Guidelines on Asthma



Updated Approaches



Papi A, Brightling C, Pedersen SE, Reddel HK. Asthma. Lancet. 2018;391(10122):783-800. 
doi:10.1016/S0140-6736(17)33311-112

§ Asthma is a heterogenous condition
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Kaur R, Chupp G. Phenotypes and endotypes of adult asthma: Moving toward precision medicine. J Allergy 
Clin Immunol. 2019;144(1):1-12. doi:10.1016/j.jaci.2019.05.031



Papi A, Brightling C, Pedersen SE, Reddel HK. Asthma. Lancet. 2018;391(10122):783-800. 
doi:10.1016/S0140-6736(17)33311-114

Anti-IgE
Xolair

(Omalizumab)

Anti-IL4/13
Dupixent

(dupilumab)

Anti-IL5
Nucala (Mepolizumab)
Cinqair (Reslizumab)

Anti-IL5RA
Fasenra (Benralizumab)



Therapeutic Proteins
Drug Age Indications Dosing Also for:
Omalizumab > 6 yo Total IgE 30-

700,
+perennial 
aeroallergen

SC, in office
Every 2-4 wks

Chronic 
urticaria

Mepolizumab > 6 yo Eosinophilic 
phenotype

SC, in office 
or at home
Every 4 wks

EGPA

Reslizumab >18 yo Eosinophilic
phenotype

IV
Every 4 wks

Benralizumab > 12 yo Eosinophilic
phenotype

SC, in office 
or at home
Every 4-8 wks

Dupilumab > 12 yo Eosinophilic 
phenotype
Steroid-dep

SC, in office 
or at home
Every 2 wks

Eczema
Nasal polyps
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Updates on other therapies

§ Singulair
§ Sublingual immunotherapy
§ Spiriva (Tiotropium)
§ Azithromycin
§ As-needed ICS + SABA
§ As needed ICS + formoterol
§ Daily and as-needed ICS + formoterol
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Singulair



GINA Guidelines 202018

Allergy sublingual immunotherapy

§ Currently approved for allergic rhinitis
§ Have been shown to reduce the risk of developing asthma in 

children
§ May have modest improvement in asthma symptoms.

Ragweed tablet, 2014 Northern pasture grass tablet, 2014 Dust mite tablet, 2017



Sobieraj DM, Weeda ER, Nguyen E, et al. Association of Inhaled Corticosteroids and Long-Acting β-Agonists as Controller and Quick Relief Therapy With Exacerbations and 
Symptom Control in Persistent Asthma: A Systematic Review and Meta-analysis. JAMA. 2018;319(14):1485-1496. doi:10.1001/jama.2018.276919

Spiriva (Tiotropium)

§ Rationale: Used in COPD. Note, asthma-COPD overlap 
patients are usually excluded from studies.

§ Now, FDA-approved for long-term, maintenance treatment for 
patients 6 years of age and older with persistent asthma

§ Reduces asthma exacerbations
§ Improves lung function
§ Triple therapy is associated with symptom control and lung 

function.  
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Azithromycin

§ Rationale:  Used in bronchiectasis and COPD for 
antibacterial, anti-viral and anti-inflammatory effects

§ AZIZAST and AMAZES Trial: Reduced asthma 
exacerbations, improved asthma quality of life, fewer 
respiratory infections1,2

§ Side effects:
- Antibiotic resistance
- Diarrhea
- QTc prolongation

Brusselle GG, Vanderstichele C, Jordens P, et al. Azithromycin for prevention of exacerbations in severe asthma (AZISAST): a multicentre randomised double-blind placebo-
controlled trial. Thorax. 2013;68(4):322-329. doi:10.1136/thoraxjnl-2012-202698
Gibson PG, Yang IA, Upham JW, et al. Effect of azithromycin on asthma exacerbations and quality of life in adults with persistent uncontrolled asthma (AMAZES): a randomised, 
double-blind, placebo-controlled trial. Lancet. 2017;390(10095):659-668. doi:10.1016/S0140-6736(17)31281-3
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As needed ICS + SABA

§ Rationale:  Risk of exacerbations even in patients with 
infrequent symptoms.  Traditional daily ICS help but 
adherence is poor.

§ TREXA trial1

.

• Reduces 
exacerbations 
compared to SABA 
alone

• Reduced dose of 
ICS compared to 
daily ICS

• No growth 
restriction 
compared to daily 
ICS

Martinez FD, Chinchilli VM, Morgan WJ, et al. Use of beclomethasone dipropionate as rescue treatment for children with mild persistent asthma (TREXA): a randomised, double-blind, 
placebo-controlled trial. Lancet. 2011;377(9766):650-657. doi:10.1016/S0140-6736(10)62145-9
Sumino K, Bacharier LB, Taylor J, et al. A Pragmatic Trial of Symptom-Based Inhaled Corticosteroid Use in African-American Children with Mild Asthma. J Allergy Clin Immunol Pract. 
2020;8(1):176-185.e2. doi:10.1016/j.jaip.2019.06.030
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As needed ICS + formoterol

§ Rationale:  Formoterol has a rapid onset of action (3-5 min) 
and is long acting (up to 12 hours).  

Novel START SYGMA1 • Reduced 
exacerbations 
compared to SABA 
alone.

• Reduced dose of 
ICS compared to 
daily ICS

• Inferior to daily ICS 
for symptom control 
and lung function

SYGMA2
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Daily and as-needed ICS + formoterol

§ Rationale:  Single Maintenance and Reliever Therapy 
(SMART).  

Sobieraj DM, Weeda ER, Nguyen E, et al. Association of Inhaled Corticosteroids and Long-Acting β-Agonists as Controller and Quick Relief Therapy With Exacerbations and Symptom 
Control in Persistent Asthma: A Systematic Review and Meta-analysis. JAMA. 2018;319(14):1485-1496. doi:10.1001/jama.2018.2769
O'Byrne PM, Bisgaard H, Godard PP, et al. Budesonide/formoterol combination therapy as both maintenance and reliever medication in asthma. Am J Respir Crit Care Med. 
2005;171(2):129-136. doi:10.1164/rccm.200407-884OC
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GINA Guidelines 2020



What’s next
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CRTH2
Fevipripant

GB001

Anti-TSLP
Tezepelumab

Anti-IgE
ligelizumab

Papi A, Brightling C, Pedersen SE, Reddel HK. Asthma. Lancet. 2018;391(10122):783-800. 
doi:10.1016/S0140-6736(17)33311-1

Anti-IL17
Brodalumab

Anti-CXCR2
SCH527123

AZD5069



Asthma – What’s new?
Drug Target Current status
Fevipiprant
GB001

CRTH2, binds PGD2 Failed in Phase 3 trials. 
GB001 in Phase 2b

Tezepelumab TSLP Phase 3
REGN3500
ANB020

IL33 Finished Phase 2

Brodalumab
Secukinumab

IL17A Failed

SCH527123
AZD5069
CCJM112

CXCR2, neutrophil
chemokine

Failed

Ligelizumab IgE Finished Phase 2
Bronchial Thermoplasty Reduce airway smooth 

muscle
Only recommended in 
trials still.



Asthma and COVID-19



Symptoms Coronavirus
(COVID-19)

Allergies Asthma

Cough Common (usually
dry)

Sometimes Common

Shortness of 
breath

Common No Common

Fever/Chills Common No No
Body aches Sometimes No No
Diarrhea Sometimes No No
Sore throat Sometimes Sometimes No
Headaches Sometimes Sometimes No
Runny or stuffy 
nose

Sometimes Common No

Sneezing Rare Common No
Itchy eyes No Common No

COVID-19 Symptoms
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Coronavirus Disease 2019 (COVID-19)

§ Caused by a novel coronavirus, severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2)

§ First reported in Wuhan, China in December 2019
§ Declared a global pandemic by the WHO on March 11, 2020
§ Has a highly varied clinical presentation, from asymptomatic 

carriers to mild and severe disease
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COVID-19 in patients with asthma

§ Viral respiratory infections, including other coronaviruses, are 
common triggers of severe asthma exacerbations.

CDC guidance:
“People with moderate to severe asthma may be at 
higher risk of getting very sick from COVID-19,  COVID-
19 can affect your respiratory tract (nose, throat, lungs), 
cause an asthma attack, and possibly lead to 
pneumonia and acute respiratory disease.”



China CDC 2020
Grasselli G et al. JAMA 323:1574.
Mahdavinia et al. JACI IP, 2020
Wichmann et al. Ann Intern Med, 2020
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What have we seen thus far? 

§ Early published data from China and Italy noted that asthma 
was not a strong risk factor for severe COVID-19 disease1

§ CDC data from March 2020 for patients hospitalized for 
COVID in the US found that asthma may be overrepresented 
in younger adults (27% of 18-49 yo had asthma).2 Not 
increased in subsequent case reports from NY and Seattle.

§ But asthma may be associated with longer intubation times3

and in autopsies of first 12 COVID-19-positive deaths at a 
German university hospital, 50% had asthma.4



Peters MC, Sajuthi S, Deford P, et al. COVID-19 Related Genes in Sputum Cells in Asthma: Relationship to Demographic Features and Corticosteroids [published online ahead 
of print, 2020 Apr 29]. Am J Respir Crit Care Med. 2020;10.1164/rccm.202003-0821OC. doi:10.1164/rccm.202003-0821OC33

Re-examining asthma cohorts

§ Interestingly, there is some evidence 
that atopy and asthma therapeutics 
may actually help reduce the risk of 
COVID-19.
- Review of Severe Asthma Research 

Program (SARP):  ICS was associated 
with decreased expression of ACE2 and 
TMPRSS21

- Review of Urban Environment and 
Childhood Asthma (URECA):  allergic 
sensitization was associated with lower 
expression of ACE22

Jackson DJ, Busse WW, Bacharier LB, et al. Association of respiratory allergy, asthma, and expression of the SARS-CoV-2 receptor ACE2. J Allergy Clin Immunol. 2020;
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How to treat Asthmatics

High COVID risk
High asthma severity

Consider in person evaluation with potential 
availability of PPE and negative pressure isolation 
if an aerosol generating procedure is anticipated

High COVID risk
Low asthma severity

Appropriately tested per CDC and state protocols with 
telehealth management of asthma

Low COVID risk
High asthma severity Consider in person evaluation

Low COVID risk
Low asthma severity Telehealth management
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Management of  Asthma During COVID-19

§ No change in adherence to current guideline-based 
recommendations

§ May not be the time to “step down” any daily controller 
medication unless clearly favorable from an individualized 
standpoint.

§ No evidence to “step up” therapy at this time.
§ Reinforce mitigation strategies (physical distancing, frequent 

hand washing, masks)
§ In infected patients, nebulizers and lung function testing may 

aerosolize the virus and enhance disease spread.  



Corticosteroid use in COVID-19

§ In asthmatics, SARS-CoV and MERS-CoV showed that 
steroids were associated with delayed clearance of viral RNA 
and potential harms (psychosis, diabetes, avascular necrosis, 
mortality).

§ In the general population, CDC and WHO do not recommend 
the use of systemic steroids.
- There have been some retrospective studies which showed 

decreased mortality in those with severe COVID-19 treated with 
IV steroids.1

1CDC MMWR, April 17 2020
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Use of  biologics

§ There is high quality evidence supporting the use of biologic 
agents for appropriately selected patients with refractory 
moderate to severe persistent asthma

§ Currently limited data on asthma biologic therapeutics on the 
risk of infection and course of COVID-19 (Patruno)
- Several case reports on dupilumab have shown no untoward 

effects related to drug.
- No data available currently on omalizumab, mepolizumab, 

benralizumab.
§ Administration of biologics should continue in non-infected 

patients.
- Consider transition to at-home administration
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Summary

§ Asthma does not appear to be a strong risk factor for 
acquiring COVID-19 at this time although poorly controlled 
asthma may lead to a more complicated disease course. We 
continue to recommend avoid minimizing exposure to SARS-
CoV-2.  

§ Continue all regular medications necessary to maintain 
asthma control, including inhaled steroids, oral steroids, and 
biologic agents.  



Summary

§ Asthma remains a common disease that cause significant 
symptoms and is very costly.

§ As we have started to understand what causes disease, we 
are developing new therapies to target the underlying cause 
and drivers of inflammation.
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UCSF Asthma Clinic

§ The UCSF Asthma Clinic provides comprehensive, highly 
specialized care for patients with asthma. 

§ Our services include diagnostic testing, physiologic and 
allergic evaluation, optimization of medical management and 
education in asthma self-management.

§ We also have ongoing research studies to evaluate potential 
asthma treatments that some patients may be eligible for.

John Fahy, MD MS
Pulmonologist

Michael Peters, MD 
Pulmonologist

Monica Tang, MD
Allergy/Immunology


