
Outcomes over the first two years of treatment with
mepolizumab in severe asthma

To the Editor:

Mepolizumab was the first anti-interleukin-5 (anti-IL-5) monoclonal antibody licensed for the treatment of
severe asthma, recommended as add-on treatment in patients with frequent exacerbations or requiring
maintenance oral corticosteroids (OCS) despite optimal inhaled therapy [1, 2]. In clinical trials it reduced
exacerbation rates and OCS use, and improved lung function, asthma control and health-related quality of
life over the first year of treatment [3–6]. Current guidance states that anti-IL-5 biologics should be
continued long term if benefit is demonstrated over the first year, yet little is known about whether initial
responses are sustained, or whether they can be predicted by clinical characteristics.

We report an analysis of data collected over the first 2 years of treatment in patients who had initially
responded to mepolizumab (by halving their OCS requirement and/or exacerbation rate over the first
12 months of treatment). We aimed to investigate: rates of continued response (sustained responders) and
failure (late failures) beyond month 12; reasons for late failure; predictors of sustained response in clinical
parameters at mepolizumab initiation and at month 12; and outcomes in sustained responders.

Clinical data were collected from patients with severe asthma attending the regional severe asthma service
between May 2017 and June 2020 who were continuing on mepolizumab past 12 months, including:
medication use, exacerbation rate, asthma control questionnaire (ACQ), asthma quality of life questionnaire
(AQLQ), spirometry, fractional expired nitric oxide (FeNO), and sputum and blood eosinophil count. Data
were only included from participants consented to the Manchester Allergy, Respiratory and Thoracic
Surgery Biobank (MANARTS 87; M2020-87; IRAS107832). The accrual of complete datasets was
disrupted by the coronavirus disease pandemic from March 2020.

Statistical analysis was performed using SPSS software version 25 (IBM corporation, Chicago, IL, USA).
The majority of data were non-normally distributed and reported as median (interquartile range).
Between-group comparisons were made using Mann–Whitney U-test, and within-group longitudinal
changes investigated over 12 and 24 months using Wilcoxon and Friedman tests respectively. Categorical
data were compared using Chi-squared or Fisher’s exact test.

50 patients were included with age 52 (45–61) years, weight 87 (72–100) kg, 70% female. Approval for
mepolizumab was based on maintenance prednisolone requirement (minimum 5 mg per day) in 39 of 50
patients, and minimum 3 (median 5 (interquartile range 4.5–7.5)) exacerbations in the preceding 12 months
in the other 11. 15 patients (30%) stopped mepolizumab during the second year of treatment (late failure
group) due to: patient choice (n=2), side-effects (n=5), and ongoing exacerbations and/or poor control with
persisting sputum eosinophilia (n=8). Respiratory comorbidities were more common (Chi-squared
p=0.009) in late failure (8/15) versus sustained responders (6/35).

There were no differences in age, gender, weight or adherence between groups. Prior to starting
mepolizumab, sustained responders had lower blood eosinophils at approval (0.42 (0.35–0.55) versus 0.62
(0.4–0.72) cells×109·L−1; p=0.017) and better ACQ (2.75 (1.81–4.04) versus 3.83 (2.95–5.08); p=0.018)
than late failures. After 12 months of treatment, sustained responders had better ACQ (2.00 (0.83–3.51)
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versus 3.00 (2.41–4.40); p=0.016) and AQLQ (4.73 (3.80–6.20) versus 3.53 (3.06–4.73); p=0.012) than
late failures.

Over the first 12 months of treatment, both groups had improvement in AQLQ, blood eosinophils and
prednisolone dose, but only sustained responders decreased their exacerbation rate and ACQ (table 1).

In sustained responders, there was a further fall in daily prednisolone dose between months 12 and 24
from median (interquartile range) 5 (0–6) to 0 (0–5) mg per day (n=35; p=0.035), but no significant
additional improvement in ACQ (n=33; 2.00 (0.83–3.52) to 1.83 (0.58–3.25)), AQLQ (n=25; 4.46 (3.63–
6.03) to 5.00 (2.76–5.85)), or annual exacerbation rate (n=31; 1 (0–1) to 1 (0–3)).

10 patients in the late failure group had sputum cell counts analysed during year 2; median sputum
eosinophils were higher in this group (6.0% (2.3–18.3%)) compared to the eight sustained responders who
had sputum analysed (1.0% (0.0–1.9%); p=0.045). Eight of the 10 late failures had raised sputum
eosinophils (>2%) compared to two of the eight sustained responders (Fisher’s exact p=0.05).

Almost a third of patients who had initially responded to mepolizumab at 12 months subsequently had
treatment withdrawn by month 24. This group had a higher incidence of co-existent respiratory conditions,
most commonly expiratory dynamic airways collapse, bronchiectasis, breathing pattern disorder or
inducible laryngeal obstruction, and in over half there was sputum eosinophilia. In the context of persisting
uncontrolled symptoms or exacerbations this represents a “treatable trait”, although currently treatment
options are limited. In both responders and late failures, the median ACQ was still over 1.5, and there was
still a residual burden of exacerbations and OCS use, suggesting in many there was still a need for
treatment optimisation.

The response in both groups over 12 months was similar to that seen in clinical trials and the Realiti-A
study [7] with improvements in AQLQ, blood eosinophils and prednisolone exposure. Interestingly, only
the sustained responders group improved their exacerbation rate and ACQ score. Those patients who went
on to continue to respond up to 24 months had sustained improvements in asthma control and quality of
life scores, demonstrating the importance of these objective measures in assessing patients’ continued
response to mepolizumab.

In the MENSA study [5] positive anti-mepolizumab antibodies were found in 19 patients, including 5% of
those in the subcutaneous mepolizumab group. This could potentially explain a proportion of our late
failures. Currently a test for these antibodies is not available.

Patients with lower blood eosinophil counts at approval (and better asthma control at baseline) were more
likely to have a sustained response with mepolizumab. Whilst in general higher blood eosinophils predict
better response to anti-IL-5 biologics [8], it could be speculated that within cohorts pre-selected for
eosinophilia those with especially high blood eosinophil counts (and worse asthma control) have more
severe, and treatment-resistant, disease. On the other hand, baseline blood eosinophil counts, taken at the

TABLE 1 Clinical outcomes for sustained responders and late failures over the first 12 months of mepolizumab treatment

Sustained responders Late failures

n Baseline 12 months p-value n Baseline 12 months p-value

ACQ 34 2.75 (1.81–4.04) 2.00 (0.83–3.51) 0.003 13 3.83 (2.95–5.08) 3.00 (2.41–4.40) 0.173
AQLQ 31 3.40 (2.20–4.06) 4.73 (3.80–6.20) <0.001 11 2.07 (1.70–3.80) 3.53 (3.06–4.73) 0.033
FEV1 % pred 32 73.5 (64.5–85.2) 78.5 (64.0–95.3) 0.651 10 77.0 (59.5–87.3) 67.5 (57.5–84.3) 0.168
FeNO ppb 28 21.0 (10.3–36.5) 24.0 (9.0–40.8) 0.476 12 34.5 (16.0–58.3) 29 (16.8–85.3) 0.505
Blood eosinophils ×109 cells·L−1 34 0.20 (0.07–0.33) 0.04 (0.02–0.07) <0.001 10 0.26 (0.11–0.59) 0.06 (0.03–0.13) 0.008
Exacerbations per year 26 4.0 (0.0–5.3) 1.0 (0.0–1.3) 0.006 8 1.0 (0.0–4.0) 1.5 (0.3–2.8) 0.799
Prednisolone dose mg per day 35 10 (5–20) 5 (0–6) <0.001 13 10 (3–20) 4 (1–11) 0.008
Adherence % pickup 22 80 (80–100) 90 (79–100) 0.876 10 80 (80–85) 80 (80–100) 0.705

Data are presented as median (interquartile range), unless otherwise stated. Significance level (p-value) in change versus baseline by Wilcoxon
signed rank test. ACQ: asthma control questionnaire; AQLQ: asthma quality of life questionnaire; FEV1: forced expiratory volume in 1 s;
FeNO: fractional expired nitric oxide. Baseline blood eosinophils in the table were measured at initiation of treatment, and therefore were not the
same as those in the decision for approval of biologic therapy.
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initiation of treatment, were not different between groups. This disparity could be explained by the use of
increased corticosteroid doses to stabilise disease between approval and initiation, or alternatively it could
be a spurious finding.

Aerosol-generating procedures could not be performed after March 2020 due to the coronavirus pandemic;
this led to some missing lung function and FeNO data at 24 months. Whilst there is no evidence to our
knowledge that the pandemic has led to adverse outcomes in severe asthma, and none of our patients
reported infection with COVID-19, it is theoretically possible that some of the “late failures” may have
been due to the infection.

In conclusion, we have found a significant minority of patients with severe asthma responding to
mepolizumab over the first 12 months of therapy subsequently withdraw treatment in the following year.
Although sustained responders achieve further reductions in prednisolone exposure, improvements in
control and quality of life may plateau at a “new-normal” rather than continue to improve. These findings
support continued review of treatment on at least a 12-monthly basis, and consideration of further
investigation where improvements are unsatisfactory. Further studies are needed to investigate treatment
options in such patients.
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