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Abstract

BACKGROUND: Despite bearing a disproportionate burden of poorly controlled asthma, 

publicly insured individuals are less likely to receive biologics.

OBJECTIVE: To assess biologic use by payer among individuals with asthma.

METHODS: We used IQVIA’s National Disease and Therapeutic Index, a nationally 

representative, all-payer audit of ambulatory care in the United States, to describe the patterns 

of use by payer.

RESULTS: Asthma treatment visits in which a biologic product was reported increased from 

approximately 0.1% of asthma-related visits in 2003 to 1% in 2015 and doubled to 2% by 

2019. Omalizumab use initially increased from 2003 to 2006 and plateaued till 2015 when its 

use declined modestly, coinciding with the release of additional biologic products. In 2019, 

omalizumab accounted for 37% of biologic treatment visits, mepolizumab 21%, benralizumab 

27%, dupilumab 15%, and reslizumab <1%. Biologic treatment visits were higher for privately 

insured individuals (28.3 per 1000 visits) compared with publicly insured individuals (16.3 per 

1000 visits). This difference persisted after accounting for age, sex, and race using nationally 

representative estimates. Whites accounted for a disproportionate amount of biologic treatment 

visits among the publicly insured (80%) despite accounting for only 60% of publicly insured 

asthma treatment visits. No biologic treatment visits were observed for individuals who were 
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uninsured. Half of dupilumab visits were for publicly insured patients, compared with 22% of 

mepolizumab/benralizumab and 27% of omalizumab visits.

CONCLUSION: Biologics were uncommonly used among patients with asthma, and the basis 

for disproportionately lower use of biologics among the publicly insured, where the burden of 

uncontrolled asthma is greatest, merits further investigation.
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Asthma is a disease with substantial clinical and economic burden even for those with mild

to-moderate disease, but individuals with severe disease are especially impacted.1–4 More 

than 80% of asthma-related deaths are in individuals with uncontrolled severe disease, and 

health care–related costs can be up to 5 times higher in these individuals when compared 

with those with mild asthma.5,6 These costs are a significant barrier to achieving asthma 

control in uninsured individuals, but insurance coverage in itself does not eliminate these 

cost barriers with publicly insured individuals accounting for a significant proportion of 

poorly controlled asthma.7–9

Five monoclonal antibodies, omalizumab, mepolizumab, reslizumab, benralizumab, and 

dupilumab, have now been approved for the treatment of severe asthma.10–12 These 

biologics can cost up to $48,000 per annum,13 although studies have shown that they are 

cost-effective especially when used in carefully selected patients and after incorporating 

considerable price discounts.14 Cost implications may, however, differ by biologic and 

demographic group. For instance, individuals with state or federal government–funded 

insurance plans are usually not eligible for the cost-saving programs for omalizumab, 

mepolizumab, and benralizumab, and racial and ethnic minorities are more likely to be 

publicly insured.4,9,15–17 Differences in eligibility criteria for biologics and administration 

protocols may also lead to differences in the populations using these biologics. Dupilumab is 

the only biologic that was approved for self-administration at initial approval. The schedules 

are also different, and an individual may prefer, for instance, the bimonthly benralizumab 

schedule to the biweekly or monthly omalizumab schedule. Other factors such as the 

presence of comorbidities could also influence choice of biologic. Nasal polyposis, which 

may lead to a preference for dupilumab, disproportionately affects African Americans and 

worsens asthma control.18

A recent study using predominantly commercial claims data to examine the use of biologics 

to treat asthma from 2003 and 2018 found that utilization was still low with a peak period 

prevalence of less than 0.3% in 2006 before introduction of the latter 4 biologics.19 They 

identified disparities in use of biologics with commercially insured individuals, those with 

higher income, and individuals with access to specialists more likely to receive biologics.19
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This is a descriptive study using all-payer data to characterize the use of biologics among 

individuals with asthma by insurance status given that individuals with public insurance may 

be more likely to have uncontrolled disease.7,8,19

METHODS

Data source

We used data from IQVIA’s National Disease and Therapeutic Index (NDTI). IQVIA is a 

health care technology company that serves the life sciences industry and, among its many 

roles, provides data on medication use and prescribing practices across the United States. 

The NDTI is an ongoing survey of a nationally representative sample of approximately 

3700 to 4100 office-based physicians across various specialties and geographic regions 

in the United States. The random sample of physicians is generated from the American 

Medical Association Masterfile, which contains information on physicians in the United 

States. Stratified cluster sampling is then used based on the 9 US census regions and 

almost 150 primary medical specialties/subspecialties that aggregate into 30 main specialty 

groups. Although all specialties are ultimately sampled, due to large sample sizes, primary 

care and specialties that are predominantly ambulatory, such as family medicine, are the 

most represented in the database.20 As has been previously described,21 each quarter, 

selected physicians report patient contacts on 2 consecutive working days including patient’s 

demographic information, diagnoses, comorbidities, medications with the indications, and 

provider’s specialty. For any visit that is sampled, the provider reports medications that 

patients may be taking, whether or not those can be self-administered, such as an inhaled 

corticosteroid (ICS) or dupilumab, or administered at a doctor’s office, such as omalizumab. 

The data collected are projected and sample weights applied to create estimates for the US 

population accounting for the stratified cluster sampling. Given the sampling methodology, 

it is possible that a patient is included in more than a single visit. The samples are weighted 

to reflect this and standard errors calculated to account for the potential that an individual 

could be counted more than once. The NDTI has previously been compared with the 

National Ambulatory Medical Care Survey (NAMCS), a nationally representative survey of 

nonfederal office-based physicians conducted by the National Center for Health Statistics, 

and yielded similar findings in analyses of drug utilization.21,22

Our unit of analysis was a “treatment visit,” defined as an ambulatory visit where the patient 

had an asthma diagnosis and was treated with 1 or more of the biologics of interest.

Study period and sample

We examined use of biologics to treat asthma between January 2003 and December 2019 

and included each of the 5 biologics currently approved for the treatment of asthma. Our 

analytic sample included all persons 6 years or older with a diagnosis of asthma using 

International Classification of Diseases codes. We excluded those with the diagnosis of other 

chronic lung diseases including chronic obstructive pulmonary disease and cystic fibrosis, 

and instances in which these biologics were used for other indications including chronic 

idiopathic urticaria (omalizumab), atopic dermatitis (dupilumab), or eosinophilic vasculitis 

(mepolizumab).
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Statistical analysis

For each year, we estimated the prevalent rate of use of biologics per 1000 asthma treatment 

visits. In the description of patient characteristics using each individual biologic, we limited 

our analyses to 2019 when all 5 biologics were on the market because the introduction of 

successive biologics may have shifted the patient population on a prior biologic. We used 

annual data from 2003 to 2019 so as to show the baseline trend of omalizumab before and 

after initiation of the other biologics.

Given our interest in whether biologic use among the publicly insured was proportional to 

their burden of disease, we also compared the population of biologic treatment visits with 

all asthma treatment visits in the United States as captured in the NDTI and in the NAMCS. 

Using a previously reported methodology, we generated category-specific rates of biologic 

treatment visits as a proportion of asthma treatment visits in the US population as per NDTI 

and the 2012–2015 NAMCS.23 For instance, for individuals aged 6 to 14 years, we report 

biologic use per 1000 asthma-related physician visits of individuals aged 6 to 14 in NDTI 

(number of biologic treatment visits by those aged 6–14 in the NDTI divided by the total 

number of asthma-related visits by individuals aged 6–14 in NDTI multiplied by 1000). For 

the NAMCS estimate, this is the number of biologic treatment visits by those aged 6 to 14 in 

the NDTI divided by the total number of asthma-related visits estimated for individuals aged 

6 to 14 in NAMCS multiplied by 1000. Furthermore, to account for differences in the age, 

sex, and race distribution of those publicly versus privately insured, we provide age-, sex-, 

and race-standardized NDTI rates using their distribution in NAMCS.

Analyses were stratified by payer type and by biologic. To smooth curves, we used Locally 

Weighted Scatterplot Smoothing (LOWESS) using moving averages. All statistical analyses 

were performed in STATA version 14.2 (STATCorp, College Station, Tex). Two-sided P 
values of less than .05 were considered significant.

RESULTS

Biologic treatment visits for asthma

Asthma treatment visits were relatively stable accounting for 14.2 million visits in 2003 

and 15.0 million visits in 2019. Publicly insured patients accounted for 38% of these visits, 

of which 60.5% were for patients who were White, 17.9% Black, and 12.8% Hispanic, 

compared with 57.8% of visits having been for privately insured individuals, of which 

67.7%, 14.1%, and 9.3% were for White, Black, and Hispanic, respectively. Of these visits, 

9923 (0.1%) were biologic treatment visits in 2003 and increased to 107,568 (1%) in 2015, 

before a rapid increase to 337,039 (2%) biologic treatment visits in 2019. Table I shows 

various features of each biologic that may have influenced the utilization trends observed. 

Figure 1 depicts these trends, indicating the initial increase in biologic (omalizumab) use 

from 2003 to 2006, a relative plateauing of use of biologics between 2007 and 2015, 

and progressive increases in use between 2016 and 2019. In 2016 through 2019, use of 

mepolizumab, benralizumab, and dupilumab increased, whereas omalizumab use declined 

slightly. Overall biologic treatment visits increased regardless of payer (Figure 2). However, 

use remained consistently higher for privately insured visits.
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Characteristics of biologic treatment visits

Table II describes patient visits across all 5 biologics. Of 337,039 treatment visits 

where a biologic was used in 2019, approximately one-third (36.6%) were accounted for 

by omalizumab, with the remainder attributable to benralizumab (26.7%), mepolizumab 

(21.4%), dupilumab (14.7%), and reslizumab (0.6%). Children 6 to 14 years of age 

accounted for more than 17% of all asthma treatment visits but less than 3% of biologic 

treatment visits. The majority (70.5%) of biologic treatment visits were for individuals aged 

25 to 64 with an average of 26 to 33 biologic treatment visits per 1000 asthma-related visits 

for this age group compared with 4 per 1000 and 10 per 1000 for those aged 6 to 14 and 

15 to 24 years, respectively. Females had a slightly higher prevalence of biologic treatment 

visits, 26 per 1000 asthma-related visits, versus 19 per 1000 in males. Privately insured 

visits accounted for 72.5% of biologic-treatment visits compared with 57.8% of all treatment 

visits. There was no biologic treatment visit in which the individual was uninsured compared 

with 4.2% of all treatment visits being uninsured. In the NDTI, biologic treatment visits 

were 16 per 1000 asthma-related visits in publicly insured individuals compared with 28 per 

1000 among privately insured individuals. These were 28 and 39 per 1000 asthma treatment 

visits in the NAMCS, respectively.

Characteristics of biologic treatment visits by payer and individual biologics

Privately insured individuals accounted for 3 times as many biologic treatment visits as 

the publicly insured. Whites accounted for 80% of biologic treatment visits among the 

publicly insured (Table III). Those 45 and older accounted for more than half of publicly 

insured biologic treatment visits, whereas those aged 15 to 44 years accounted for the 

majority of privately insured visits. The age-, sex-, and race-standardized rate of biologic 

treatment visits was 24.6 per 1000 visits for the privately insured and 20.7 per 1000 for 

the publicly insured. ICS in combination with a long-acting β-agonist (LABA) were listed 

as a concomitant medication in approximately 40% of both publicly and privately insured 

biologic treatment visits.

Comparing the proportion of biologic treatment visits by insurance status and individual 

biologic, the number of dupilumab treatment visits was approximately equal between 

publicly and privately insured individuals (Table IV). A total of 22% of mepolizumab/

benralizumab and 27% of omalizumab visits were for publicly insured individuals. For 

publicly insured treatment visits for those aged 6 to 14 and 15 to 24, dupilumab 

was the most prevalent biologic and accounted for a third of biologic treatment visits 

in those 25 to 64 years. For publicly insured visits in those older than 65 years, 

mepolizumab or benralizumab treatment visits were the most prevalent. In privately insured 

individuals, dupilumab was the least prevalent with mepolizumab and benralizumab being 

the most prevalent except in visits for those aged 15 to 24 for whom omalizumab was 

the most prevalent. For publicly insured treatment visits by an Allergist/Immunologist, 

omalizumab was the associated biologic in 91% of the visits, but among privately insured 

individuals, omalizumab, mepolizumab/benralizumab, and dupilumab accounted for 36%, 

43%, and 21%, respectively. Among visits by pulmonologists, mepolizumab had the highest 

prevalence.
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DISCUSSION

Despite ample evidence of the benefits of targeted therapy with monoclonal antibodies 

for the treatment of severe asthma, relatively little is known about their utilization in the 

United States. We used a nationally representative, all-payer survey of ambulatory providers 

to characterize use of biologics between 2003 and 2019. We were especially interested in 

how such use varied based on whether an individual was privately or publicly insured. Use 

of biologics was uncommon but increasing, accounting for approximately 2% of asthma 

treatment visits in 2019. Individuals 24 years of age or younger accounted for fewer than 

10% of biologic treatment visits despite accounting for 32% of asthma treatment visits. 

Biologic treatment visits were higher for the privately insured, and despite general increases 

in biologic use over time, biologic treatment visits remained lower for publicly insured 

visits.

Our work extends a prior analysis of biologic use using a predominantly commercial 

insurance claims database that found that individuals with public insurance were less likely 

to receive biologics for treatment of their asthma.19 Relatedly, we note that despite a 

higher prevalence of severe asthma among minority communities,9,24,25 64% of asthma 

treatment visits were for individuals who were identified as White. Furthermore, despite 

accounting for only 60% of publicly insured asthma treatment visits in the NDTI, 80% 

of the biologic treatment visits among publicly insured individuals were in Whites. These 

findings underscore prior evidence suggesting the underutilization of outpatient services for 

asthma in minority populations.9,26–28 In addition, access and uptake of medical innovations 

could also differ by racial and ethnic groups even with similar insurance coverage.29,30 For 

instance, uptake of ICS metered dose inhalers for asthma in minority children was shown to 

lag behind the uptake in nonminority populations.31

Multilevel social determinants of health likely drive our findings. These include coverage 

and reimbursement policies that restrict the use of these products among the publicly 

insured, who are more likely to be racial and ethnic minorities.9,25,32 Other factors include 

individual-level factors, such as cultural beliefs, health literacy, and medication adherence, 

given that providers may be less inclined to prescribe these expensive medications for an 

individual with suboptimal adherence.24,25 Health care system-level barriers to diagnosis 

and treatment of severe asthma, such as provider-patient communication barriers, clinician 

competency, and underappreciation of disease severity in racial and ethnic minorities, are 

also possible contributors to these findings.9,33–35 Even in individuals with similar levels of 

asthma severity, there is ample evidence showing that long-term asthma control medications, 

specifically ICS, are commonly underprescribed in racial and ethnic minorities.28,36 All 

these factors may contribute to the differences by insurance type that also correlates with 

other sociodemographic variables such as race and ethnicity.

In addition, we found that among publicly insured biologic treatment visits, dupilumab was 

more likely than others to be used especially among Blacks and Hispanics. In a prior study 

on eligibility for monoclonal antibody therapy in a nationally representative population, 

individuals with severe asthma were most likely to be eligible for dupilumab.37 However, 

it is unclear why there are these differences by race and payer. One reason for this may 
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be varying clinical indications of the biologics that we examined, given that some of these 

have been shown to be effective in the treatment of other comorbidities with asthma. The 

prevalence of these comorbidities may differ by race and ethnicity. For instance, atopic 

dermatitis and nasal polyposis, which are alternative indications for dupilumab, are more 

prevalent in blacks.18,38–41 Similarly, blacks with severe disease are more likely than whites 

to have allergic asthma.42–44 On the other hand, blacks may have very high total IgE levels 

prohibiting them from getting omalizumab.44–46 In addition, other factors could contribute 

to our findings of racial differences in biologic use. For example, there may be regional 

differences in the market penetration of different biologic products, which may in turn 

coincide with varying racial and ethnic composition of different geographic areas.33,34

Furthermore, the differences in the distribution of private versus publicly insured visits 

between the biologic treatment visits suggest that there may be cost-related barriers to 

biologic use. Omalizumab, mepolizumab, and benralizumab have limited cost-sharing 

options for publicly insured individuals.15–17 Dupilumab’s relatively higher use among 

publicly insured individuals is likely related to its being eligible for Medicare Part D 

prescription drug coverage given its approval for self-administration at initial approval 

versus other biologics that were mostly or completely facility administered in 2019, and 

would have been eligible for Medicare Part B not Part D coverage. Mepolizumab and 

benralizumab were approved for self-administration in June and October 2019, respectively. 

These differential utilization patterns of facility-administered versus home-administered 

monoclonal antibodies by payer type are not unique to asthma. A prior study of patients with 

rheumatoid arthritis (RA) showed that the majority of spending on biologics for RA was for 

facility-administered drugs covered under Medicare Part B.47 However, low-income subsidy 

beneficiaries who had low out-of-pocket costs were more likely to receive self-administered 

biologics, such as adalimumab, covered under Part D.47

Of note, access to specialists may also contribute to our findings, given that more than 

75% of biologic treatment visits were by an Allergist or Pulmonologist. Interestingly, only 

approximately 40% of individuals on biologics were on ICS/LABA concomitantly despite 

most insurance companies requiring the use of 2 or more preventer medications before 

authorization of biologic use. It is possible that some individuals may have discontinued 

ICS/LABA use because of improved symptoms while receiving the monoclonal antibodies. 

However, this may also be due to the well-described suboptimal adherence to preventer 

medications for the treatment of asthma.48,49 We also found lower rates of biologic use 

among children relative to their burden of asthma in this cohort. This likely reflects the 

general paucity of data regarding the efficacy and safety of these products in children and 

adolescents and in turn, the absence of Food and Drug Administration–approved indications 

for use of all but omalizumab among individuals less than 12 years of age for most of 

the year 2019. However, mepolizumab received approval for use in children ≥6 years in 

September 2019. The proportion of children with asthma who are eligible for these biologics 

is likely to increase if and when more of these biologics receive approval for use in younger 

children.

Finally, our results underscore some of the marketplace dynamics that are present with these 

products. For example, despite modest decreases since the market entry of other biologics 
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in 2015, which may indicate overlap in individuals with allergic and/or eosinophilic asthma 

eligible for biologic therapy, omalizumab still accounts for a greater market share than 

other products. This may be attributable to the prevalence of allergic asthma as well as the 

“first mover” advantage, reinforced by physician preference for an older agent with better 

postmarketing surveillance data.50 By contrast, reslizumab, the only one of these biologics 

that is exclusively administered intravenously, is rarely used, accounting for fewer than 1% 

of biologic treatment visits. It is interesting to note that reslizumab has been reported to have 

the lowest annual average wholesale price of the anti–interleukin 5 agents, at approximately 

$28,000 per annum.13 However, its relatively stricter eligibility criteria including higher age 

for eligibility,37 and the intravenous route of administration may be related to its relatively 

low use.

Our results have limitations. First, this is a descriptive study and any of the patterns observed 

here could be due to sampling variation. Given that the NDTI is a cross-sectional design, we 

are unable to definitively explore factors underlying the patterns seen here. In addition, this 

data source is from a random survey of physicians and might not capture certain variations 

in biologics use. Although the estimates from the NDTI have been shown in prior studies 

to be similar to national estimates from the NAMCS,21,22 we found some differences in 

some of our estimates. For instance, although the NDTI showed that asthma treatment visits 

between 2003 and 2019 were relatively stable over the study period, data from the NAMCS 

have shown that asthma visits actually declined from 2001 to 2016.23 The number of asthma 

treatment visits was also higher in the NDTI, and thus the estimates of biologic treatment 

visits per 1000 privately insured or publicly insured visits were lower in the NDTI. However, 

the overall patterns and conclusions remain unchanged. Secondly, we used aggregated data 

and are unable to ascertain disease severity on the patient level, or to evaluate which 

individuals who discontinued omalizumab indeed initiated therapy with the newer biologics. 

We are also unable to assess clinical outcomes from biologics use. Finally, we are unable to 

explore motivations for initiating biologics. The decision to initiate or not initiate biologic is 

a complex one that depends on patient-level, provider-level, and health care system factors.

In conclusion, this is a descriptive study that suggests that biologics may be less likely to 

be used in publicly insured individuals. It raises important questions that need to be further 

explored to ensure that those most in need of these biologics are receiving them, and that 

biologics do not contribute to the already well-recognized disparities in asthma outcomes.
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What is already known about this topic?

Publicly insured individuals are disproportionately affected by asthma, and those with 

severe uncontrolled disease may benefit from monoclonal antibody therapy. However, 

these biologics are costly, and little is known about their utilization by payer status.

What does this add to our knowledge?

Biologic use is lower in publicly insured visits. Among publicly insured biologic 

treatment visits, blacks, in particular, are underrepresented relative to whites.

How does this study impact current management guidelines?

Providers should be aware of possible disparities in the use of biologics among those 

with severe asthma who are publicly insured and continue to advocate for these 

individuals.
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FIGURE 1. 
Trends in ambulatory asthma visits treated with biologics in the United States, 2003–2019.
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FIGURE 2. 
Trends in biologic treatment visits per 1000 asthma-related visits for each payer.
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