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INTRODUCTION
Severe asthma (SA) is asthma that is inadequately controlled 
despite adherence to optimized high-dose inhaled cortico-
steroid/long-acting beta₂-agonist (ICS/LABA) therapy and 
appropriate management of contributory factors, including 
inhaler technique, medication adherence, environmental 
exposures, and comorbidities. SA differs from uncontrolled 
or difficult-to-treat asthma in that symptoms are persis-
tent and exacerbations continue despite the correction of 
these modifiable factors and the use of maximal guideline-
directed therapy.1 SA affects a relatively small proportion of 
patients with asthma, with estimates ranging from approxi-
mately 3.7% to 10% depending on the population studied 
and the criteria used to define severe disease, yet SA dis-
proportionately contributes to asthma-related morbidity 
and mortality, health care utilization, and costs.1,2 Asthma-
related mortality remains a persistent concern, with 9 to 
11 deaths occurring each day in the United States and little 
meaningful improvement observed over the past decade.3 
Although SA is often first recognized and treated in the pri-
mary care setting, referral to a specialist for further manage-
ment is often warranted. Referral by the primary care clini-
cian (PCC) enables collaboration with specialists to manage 
side effects, prevent exacerbations, preserve lung function, 
reduce systemic corticosteroid (SCS) use, and prevent med-
ication-related side effects.1 

Key takeaways
•  �PCCs play a crucial role in distinguishing uncontrolled 

asthma from SA by first addressing modifiable factors, 
such as adherence, inhaler technique, comorbidities, and 
environmental triggers, before escalating therapy or referring 
to a specialist. 

•  �Structured assessment tools and proactive follow-up 
after exacerbations, including timely reassessment, 
reinforcement of action plans, education on inhaler 
technique, and medication optimization, can help PCCs 
better track disease control, predict future risk, and support 
more informed treatment decisions.

•  �Ongoing symptoms, frequent exacerbations, high short-
acting beta2-agonist (SABA) use, or repeated SCS bursts 
despite optimized therapy can prompt specialist referral 
by the PCC. Biomarker assessment identifies type 2 (T2) 
inflammation and guides biologic eligibility. Further need for 
SCS-sparing strategies is necessary to reduce the risk of 
associated adverse effects.

•  �Early and coordinated collaboration between PCCs and 
specialists improves outcomes by reducing exacerbations, 
hospitalizations, and SCS exposure while ensuring timely 
access to advanced therapies and appropriate follow-up 
after acute events.

SCS exposure in asthma management can be limited 
through the use of targeted biologic therapies that reduce 
exacerbations, improve symptom control, and decrease ste-
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roid dependence.1,2,4-6 Evidence has demonstrated that even 
relatively low cumulative lifetime SCS exposure, estimated 
at approximately 0.5 to 1.0 g prednisolone equivalent, or 
roughly 2 to 4 short bursts of daily steroid therapy may signifi-
cantly increase the risk of adverse effects including osteopo-
rosis, cardiovascular disease, hypertension, diabetes, infec-
tions, weight gain, sleep disturbance, and neuropsychiatric 
complications.7-9 Importantly, these risks go beyond patients 
receiving chronic daily therapy. Repeated intermittent bursts 
also are associated with cumulative toxicity and increased 
health care utilization.7 Current SA management strategies 
increasingly emphasize SCS stewardship, the early identifi-
cation of uncontrolled disease, optimization of maintenance 
therapy, and timely referral for phenotype assessment and 
biologic consideration in appropriate patients.1,4,6,8 Repeated  
SCS exposure signals a need for reassessment and treatment 
escalation to reduce preventable morbidity and preserve 
long-term positive patient outcomes.1,6,7,8

National Heart, Lung, and Blood Institute and Global Ini-
tiative for Asthma (GINA) recommendations suggest referral 
to a specialist for an evaluation in all patients with poten-
tial severe disease to optimize disease treatment and con-
trol, identify, and treat relevant comorbidities.1,4 In patients 
who manifest uncontrolled SA, targeted biologic therapies 
that reverse specific aspects of the dysregulated immune 
responses in asthma can effectively reduce exacerbations, 
including exacerbation-related hospitalizations and emer-
gency department (ED) visits, while improving lung function 
and symptom control and minimizing SCS use.2,5 Biologics 
for SA are typically initiated in specialist settings and have 
demonstrated reductions in the frequency of asthma exac-
erbations along with asthma symptom reduction, reduced 
dosage of controller medication, and improved quality of life. 
Additionally, several biologics have been found to improve 
lung function in patients with SA.10 Injectable biologic ini-
tiation is recommended in those with ≥2 asthma exacerba-
tions in a year, 1 asthma hospitalization in the past year, poor 
symptom control despite high-dose ICS/LABA treatment, or 
the need for daily maintenance SCS for disease control.6 Bio-
logic therapies for asthma have been available since 2003, 
with 7 biologics currently approved for SA. Biologics can be 
administered with schedules ranging from every 2 weeks to 
every 6 months depending on the 
selected agent and indication.1,10

Despite the benefit of special-
ist involvement and these targeted 
therapy options, many patients 
with SA are not referred to a spe-
cialist in the year after an asthma 
exacerbation. In an analysis con-
ducted from January 2015 to 

December 2017, 62% of patients did not have a specialist visit 
in the year before or after the identification of SA.11 A separate 
analysis conducted from 2015 to 2020 found that up to 51% 
of SA patients assessed had no specialist visit or medication 
escalation following an event indicating uncontrolled disease 
(hospitalization, ED visit, or outpatient visit for asthma with 
SCS use).12 Further, evidence demonstrated that up to 64% of 
these patients had subsequent exacerbations following the 
initial occurrence. Specialist visits positively impact patient 
outcomes, with associated decreases in exacerbations, hospi-
talizations, ED visits, and SCS use (TABLE 1).11,12 

PCCs are central to the early identification of patients with 
SA who would be appropriate candidates for specialist referral 
and biologic evaluation to better mitigate SA symptoms, reduce 
health care resource utilization, and improve quality of life. 

CASE STUDY
MR is a 46-year-old woman seen in primary care for worsen-

ing asthma symptoms over the past 6 months. She reports daily 

wheezing, nighttime awakenings 3 to 4 times per week, and al-

buterol inhaler use multiple times per day. Over the past year, she 

has required 3 courses of SCS for exacerbations, and she went 

to the ED once as well. Her current medications include high-

dose inhaled ICS/LABA therapy, montelukast 10 mg daily, and 

albuterol as needed. On exam, spirometry shows a forced expi-

ratory volume in 1 second (FEV1) of 68% predicted, and labora-

tory evaluation reveals a blood eosinophil count of 320 cells/µL.

Despite adherence to optimized inhaled therapy and appro-

priate inhaler technique, her persistent symptoms, frequent 

exacerbations, and repeated SCS use suggest uncontrolled SA 

with underlying eosinophilic inflammation.

SCS STEWARDSHIP: WHEN REPEATED BURSTS 
SHOULD TRIGGER ESCALATION
SCS are typically prescribed to help manage acute asthma 
exacerbations.1,7 However, SCS can be utilized as daily main-
tenance therapy in patients with SA. Step 5 in the GINA rec-
ommendations suggests that chronic SCS may be used as a 
last resort.1 Frequent corticosteroid bursts and chronic uti-
lization are associated with significant side effects, includ-

TABLE 1. Outcome improvement with specialist intervention.11

Any  
exacerbation

Hospitalization ED visit SABA use SCS use

Before intervention 49% 3% 16% 83% 69%

After intervention 38% 1% 11% 67% 54%
 Outcomes were evaluated among commercially insured US patients aged ≥6 years with SA who had their first 
observed asthma specialist visit during the study period (N=5988).

Adapted from Most JF et al, 2021.
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ing an increased risk for pneumonia, cardiovascular 
events, hypertension, diabetes, osteoporosis, weight 
gain, and neuropsychiatric effects such as insomnia, 
depression, and behavioral disturbance (FIGURE 1).7 
Chronic and frequent SCS use contributes to higher 
morbidity and mortality, reduced quality of life, 
and higher health care costs and is associated with 
higher ED use and inpatient visits.2 For these reasons, 
chronic exposure poses a significant safety issue, and 
clinicians should adjust symptom management to 
prevent complications associated with SCS use in 
patients with SA. 

In a 2018 Asthma and Allergy Foundation of 
America survey, investigators found that 85% of 519 
patients with asthma used at least 1 course of SCS 
in the previous 12 months and 64% had done so ≥2 
times.9 Alarmingly, 78% of these patients who were 
seeing an asthma specialist reported having received a dif-
ferent SCS prescription from another provider. PCCs should 
inform patients and their caregivers about the risks associated 
with SCS use and asthma maintenance therapy nonadher-
ence. PCCs should also facilitate referral to qualified asthma 
specialists when available and collaborate closely with those 
individuals to reinforce SCS-sparing strategies. However, 
access to specialty care can be limited in some communi-
ties; therefore, patients in rural and underserved areas who 
are experiencing acute worsening of symptoms are often 
more likely to seek care from their PCC. In these situations, 
PCCs play a critical role in recognizing patterns of recurrent 
exacerbations and repeated SCS use, reinforcing adherence 
to maintenance therapy, reassessing inhaler technique, and 
identifying when treatment escalation or re-referral may be 
necessary. By monitoring cumulative SCS exposure and edu-
cating patients about the risks associated with repeated SCS 
use, PCCs can help support earlier intervention and reduce 
the likelihood of preventable complications associated with 
redundant prescriptions and long-term SCS exposure.4,9 

SCS-sparing techniques create a unique opportunity for 
the PCC to discuss alternative treatment options such as bio-
logics. Data have shown up to a 61% reduction in SCS-related 
adverse events in patients with SA on biologic therapy, which is 
estimated to lead to a 2- to 3-fold higher probability of achiev-
ing complete SCS cessation.4 Although these agents are usually 
prescribed by specialists, PCCs can provide patients with edu-
cation regarding their benefits and limitations. 

CLINICAL REMISSION AND ASTHMA
Clinical remission is defined as a period of >12 months in 
which the patient has not experienced any asthma exacerba-
tions or significant symptoms and has not received SCS (ICS 
allowed) in the absence of declining lung function (prebron-

chodilator FEV1 >95% of baseline). PCCs can help patients 
work toward achieving this treatment goal.1,8 Importantly, 
clinical remission is a relatively new and evolving concept 
that has gained increasing attention with the emergence of 
biologic therapies capable of reducing exacerbation burden 
and SCS exposure.8 Historically, SA management primarily 
focused on symptom reduction and prevention of acute exac-
erbations. More recent expert consensus statements now 
recognize clinical remission as an achievable treatment tar-
get in patients receiving optimized therapy. As frontline clini-
cians managing patients longitudinally, PCCs play an impor-
tant role in recognizing when patients may be approaching 
remission goals, reinforcing adherence to maintenance 
therapy, monitoring symptom control over time, and coordi-
nating follow-up care with specialists. A key aspect of clinical 
remission focuses on avoiding SCS use during this 12-month 
period. PCCs should actively participate in a collaborative 
effort to curb SCS use to reduce the side effects associated 
with frequent and chronic use. Clinicians should recognize 
signs such as repeated rescue prescriptions, SABA overuse, 
and exacerbations; these signal that a patient may need an 
updated treatment plan, support with adherence concerns,  
and reassessment of maintenance therapy. 

IDENTIFYING PATIENTS WITH UNCONTROLLED 
ASTHMA WHO MAY NEED BIOLOGIC THERAPY
SA differs from uncontrolled asthma; some patients may have 
SA but have controlled disease if persistent symptoms and 
exacerbations related to SA are improved with treatment. As 
part of differential diagnosis, PCCs should assess for nonsevere, 
uncontrolled asthma by evaluating such factors as poor inhaler 
technique, suboptimal medication adherence, comorbidities, 
and ongoing exposure to triggers in the patients' homes or 
social environments. Once these variables have been assessed 

Type 2 Diabetes

Depression/Anxiety

CVD/Cerebrovascular Disease

Pneumonia

Osteoporosis

1.0 1.2 1.4 1.6 1.8 2.0

Cumulative SCS 500 to <1000 mg                  Cumulative SCS 1000 to <2500 mg

FIGURE 1. Cumulative SCS dose (mg) and likelihood 
of an adverse effect.7 

Abbreviation: CVD, cardiovascular disease

Adapted from Price DB et al, 2018. Adults with active asthma from UK primary care 
databases (N=48,234 [24,117 matched pairs]).
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and determined not to be the primary driver for symptoms, 
the clinician can use questionnaires aimed at assessing recent 
symptom control. A particularly useful assessment is the 
Asthma Impairment and Risk Questionnaire (AIRQ), available 
at https://www.airqscore.com/.13 This 10-item asthma control 
tool assesses both symptom impairment and exacerbation 
risk, evaluates patients’ asthma control, and supports shared 
decision-making conversations to optimize management. By 
assessing patients’ asthma medications, respiratory symptoms 
(including exacerbation history) and lung function, as well 
as utilization of health care resources (inpatient or ED use), 
PCCs can develop a treatment plan better tailored to address 
the issues identified in the assessment, predict potential future 
exacerbations, and escalate concerns to a specialist for further 
management. This assessment can help clinicians recognize 
when therapy modifications with biologics are warranted and 
guideline-driven recommendations are necessary.1,4,13 

Biomarkers
PCCs also play a role in the early assessment of phenotypic 
and clinical biomarkers. Phenotyping refers to the identifica-
tion of underlying asthma characteristics that may influence 
treatment selection, particularly the presence of T2 inflam-
mation and eligibility for biologic therapy. In the primary 
care setting, initial biomarker assessment can include readily 
available tests such as a complete blood count (with differen-
tial) to obtain a blood eosinophil count (BEC), serum immu-
noglobulin E (IgE) measurement, and spirometry. These 
assessments can help identify patients who may benefit from 
further evaluation. More comprehensive phenotypic charac-
terization, including fractional exhaled nitric oxide (FeNO) 
testing, advanced pulmonary function testing, assessment 
of comorbid conditions, and biologic eligibility determina-
tion, is often performed in specialist settings where additional 
diagnostic resources are available.1,4,6 SA is often driven by 
T2 inflammation, which is characterized by highly activated 
immune cells (eosinophils, mast cells, and T-cells) that release 
inflammatory mediators such as cytokines (e.g., interleukins 4, 
5, and 13) and IgE antibodies, resulting in inflammation in the 
airways, greater risk for asthma exacerbations, and decreased 
lung function.1,2,4 BEC is a biomarker used to determine if a 
patient has eosinophilic asthma. Levels >150 cells/µL suggest 
the presence of T2 inflammation and may identify the patients 
who are more likely to benefit from T2-targeted therapies.1 
In patients with persistently elevated eosinophil counts, par-
ticularly those >150 cells/µL, alternative or coexisting causes 
of eosinophilia should be evaluated as part of the diagnostic 
evaluation, which may include parasitic infection and other 
eosinophilic disorders. Despite this, one retrospective analy-
sis found that eosinophils were only drawn in around 70% of 
patients with asthma who had frequent exacerbations.14 Fur-

ther, it is important for the clinician to recognize that eosino-
phil levels may vary significantly depending on age, sex, race, 
time of day (lower in the afternoon than early morning), obe-
sity, and allergen and corticosteroid exposure.15 

In addition to BEC, FeNO provides complementary 
information regarding airway inflammation that can further 
support the identification of T2 disease.1 Elevated FeNO lev-
els (>50 parts per billion [ppb] in adults) are considered to 
be consistent with significant T2 airway inflammation, while 
values between 25 ppb and 50 ppb should be interpreted in 
the context of the patient's clinical presentation and other 
biomarkers. It is important for the clinician to understand 
that these levels are not absolute; FeNO levels can vary based 
on patient-specific factors such as age, sex, and smoking 
history. Given the variability in FeNO laboratory tests, they 
should be repeated a minimum of 3 times before assuming 
the patient is not eligible for T2-targeted therapy. Another 
biomarker that can be used for T2 identification is IgE, which 
can be evaluated using a blood test or a skin prick test. Cli-
nicians should recognize that, regardless of method, there is 
not a universally accepted IgE cutoff that defines T2 asthma. 
An elevated IgE level, detectable allergen-specific IgE, or 
positive allergen skin test could increase the possibility of the 
presence of T2 asthma when taken into consideration with 
other clinical findings and biomarkers. 

PCCs can establish an SA diagnosis, optimize inhaled 
treatment, document exacerbation burden, help patients 
create an action plan, use assessment tools (like the AIRQ), 
and refer the right patient at the right time to a specialist 
when further phenotype/biomarker assessment is war-
ranted. Collaboration is essential to investigate comorbidi-
ties, examine differential diagnoses, and consider injectable 
biologic therapy initiation.1,6,11 

Biologic therapies
Once the assessment is completed and biologic therapy is 
deemed necessary, a specialist can choose from among 7 
biologics currently approved for SA.1,6,11 The choice of agent 
is based on a variety of factors, including biomarker history, 
patient comorbidities, exacerbation frequency, SCS depen-
dency, cost, and patient preferences regarding administration 
frequency and delivery route.1,10 Biologic therapies are admin-
istered most commonly as subcutaneous injections.10 Mainte-
nance dosing depends on the choice of agent, with administra-
tion schedules ranging from once or twice monthly to every 2 
to 6 months. Side effects are typically mild, with injection site 
soreness, headache, sore throat, and fatigue as the most com-
monly reported symptoms. Anaphylaxis risk and other adverse 
events noted in the Prescribing Information for each biologic 
should be monitored. Monitoring biologic therapy response 
requires a collaborative partnership between the specialist and 

https://www.airqscore.com/
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the PCC and includes assessing 
exacerbation frequency, symp-
tom control, lung function, clini-
cal biomarkers, adverse events, 
and patient satisfaction (FIGURE 
2).1 Based on response, therapy 
can be modified if needed to fur-
ther optimize management.

MAKING THE REFERRAL
Once a diagnosis of SA is made, 
a PCC should consider refer-
ral to an asthma specialist (e.g., 
allergist/immunologist and/or 
pulmonologist), as a collabora-
tive approach will be the best for 
managing symptoms and devel-
oping the future treatment plan. 
Referral is also necessary in sce-
narios when there is diagnostic 
uncertainty, when patients have 
high-risk disease (e.g., recur-
rent exacerbations, hospitaliza-
tion, or lung function decline) 
or comorbid conditions, in the 
presence of treatment-related 
side effects, and in those with 
persistent uncontrolled symp-
toms despite proper inhaler 
technique and adherence.1 
When considering biologic use, 
specialists should be included, 
as their practices typically have 
access to the testing necessary to assess pulmonary function 
and phenotypic disease types, which will guide future treat-
ment decisions. 

PCCs also play an influential role following the discharge 
of patients who have experienced an asthma exacerbation. 
Clinicians should encourage follow-up appointments within 
2 to 7 days (1 to 2 days for children) and reinforce education 
aimed at improving asthma management, such as medica-
tion adherence, inhaler skills, and a written asthma action 
plan (FIGURE 3).1 After an exacerbation, patients should be 
prescribed an ICS-containing treatment and additional 
guideline-directed treatment as necessary to reduce the risk 
of further exacerbations. Collaboration between the PCC and 
specialist is critical as it provides an opportunity for the cli-
nicians to work together to help the patient understand the 
cause of their exacerbation, while modifying risk factors for 
future exacerbations through the optimization of guideline-
directed therapy options, obtaining lung function tests, and 

FIGURE 2. Asthma referral pathway and specialist collaboration.1 
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Adapted conceptually from the Global Initiative for Asthma (GINA) Severe Asthma Guide.1

ordering follow-up biomarker laboratory testing and moni-
toring. Additionally, as of 2026, a new Healthcare Effective-
ness Data and Information Set metric has been added to 
measure follow-up after acute care and urgent care visits 
for asthma, with the intent of incentivizing coordination of 
timely follow-up care for patients who have experienced an 
asthma exacerbation.1,4,16 

Collaboration among PCCs and specialists can improve 
SA patient outcomes, reduce medication errors, optimize 
therapy, and lower health care utilization and costs. As the 
first practitioner to see an asthma patient, PCCs are in a critical 
position to collect key information (e.g., symptom frequency, 
exacerbation history, lung function, biomarker results, prior 
therapies, comorbidities, and evidence of SCS burden) that 
is necessary to diagnose SA and rule out confounding condi-
tions.17 Specialist settings typically have the infrastructure and 
resources required to further evaluate patients and address 
phenotypical data and biomarker values, investigate comorbid-
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ities, perform differ-
ential diagnoses, 
and adjust medica-
tion regimens, which 
often will involve 
the prescribing and 
administration of 
biologic therapies.11 
Despite these added 
benefits of special-
ist involvement, it 
has been reported 
that fewer than half 
of US patients with 
SA are evaluated 
by a specialist, with 
the smallest fre-
quency observed in 
older adult patients 
with greater non-
respiratory comor-
bidities.11,18 Multiple 
studies have found 
that specialist inter-

vention results in a significant decrease in ED visits and all-
cause hospitalization.19,20 Consequently, when specialist referral 
is delayed, there is a greater likelihood of persistent symptoms, 
improper management, frequent ED visits, and irreversible  
lung damage.1,4

CASE STUDY (CONTINUED)
In MR’s case, her PCC refers her to a pulmonologist due to persis-

tent symptoms, frequent exacerbations, and repeated SCS use 

despite optimized therapy. At the specialist visit, severe eosino-

philic asthma is confirmed after testing shows repeated eosino-

phil counts >150 cells/µL, an elevated FeNO of 45 ppb, and an 

IgE of 210 IU/mL. Inhaler technique and comorbidities are also 

reassessed. Based on her clinical profile and biomarker findings, 

she is identified as an appropriate candidate for biologic therapy 

and is initiated on guideline-indicated biologic treatment. An SCS-

sparing strategy is implemented with close follow-up, while her 

PCC continues to reinforce adherence and coordinate care. Over 

the next few years, she experiences improved symptom control, 

reduced rescue inhaler use, and no further exacerbations.

SUMMARY
SA is defined as uncontrolled asthma despite maximally 
optimized therapy and treatment of contributory factors, 
or asthma that worsens when high-dose ICS is reduced. SA 

affects up to 10% of patients living with asthma and accounts 
for a disproportionate share of asthma-related health care 
utilization. Because these patients are often first seen in the 
primary care setting, PCCs play a central role in early identifi-
cation, initial evaluation, and ongoing management. Special-
ist referral is essential for patients with persistent symptoms 
and those who may benefit from advanced therapies. Bio-
logic treatments, typically initiated in specialist settings, have 
demonstrated reductions in exacerbations, hospitalizations, 
and SCS use while improving symptom control and quality 
of life. ●
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FIGURE 3. Call to action for 
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