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To the editor, 

Mepolizumab, a humanised monoclonal antibody that neutralises IL-5, reduces 

exacerbations of severe eosinophilic asthma and COPD1,2.  The beneficial effect of treatment 

is most obvious in patients with a raised peripheral blood eosinophil count, a group who are 

at high risk of exacerbation off treatment2,3. Even in this population, exacerbation rates 

whilst receiving Mepolizumab are around 1/patient/year. The nature of these remaining 

exacerbations has not been described. We carried out a post-hoc comparison of 

exacerbations occurring during treatment with Mepolizumab or placebo in a previously 

reported, double-blind, placebo-controlled trial of Mepolizumab in severe eosinophilic 

asthma1. We tested the hypothesis that exacerbations in each group differ with respect to 

change in symptom scores, FEV1 and inflammatory profile.  

 

Methods  

We carried out a retrospective analysis of exacerbations occurring during a placebo 

controlled double blind trial of Mepolizumab 750 mg IV given every four weeks for 52 

weeks1. The study involved 61 patients with severe asthma, who had an induced sputum 

eosinophil count of >3% at screening or at some point over the previous 12 months, and 

two or more exacerbations of asthma treated with systemic corticosteroids in the last year. 

29 patients were treated with Mepolizumab and 32 with placebo.  Patients were asked to 

contact the study team for assessment at the time of a clinical deterioration suggestive of 

an exacerbation, ideally prior to starting rescue treatment according to their self-

management plan. Patients were seen prior to starting rescue prednisolone treatment or as 

soon as possible after. Cough, breathlessness and wheeze visual analogue scale (VAS)4, 



spirometry, Asthma Control Questionnaire (ACQ5), and induced sputum inflammatory cell 

counts were measured. Exacerbations were analysed as individual events. Further analysis 

was conducted at the patient level to investigate whether there was a significant effect of 

clustering due to some patients having multiple exacerbations.  

 

Results  

Exacerbation data were available for 159 episodes treated with oral prednisolone. 105 

events occurred in 25 patients in the placebo arm and 54 events in 18 patients in the 

Mepolizumab arm. In 83 exacerbations (28 Mepolizumab, 55 placebo) patients were 

reviewed prior to prednisolone treatment and in 76 (26 Mepolizumab, 50 placebo) patients 

were seen after starting prednisolone for a mean (SD) of 5.4 (8.8) days in the placebo arm 

and 5 (7.5) days in the Mepolizumab arm. The median number of exacerbations per patient 

was 3 (range 1-9). 

 

Exacerbations on Mepolizumab compared to placebo 

Overall, exacerbations on placebo were associated with a higher sputum eosinophil 

percentage than those on Mepolizumab (geometric mean 5.4% vs 2.6%, p=0.03). There was 

no difference in total VAS, ACQ5, FEV1, or change in these measures from the baseline study 

visit or immediately pre-exacerbation visit between placebo and Mepolizumab groups. 

 

However, closer examination of the data showed that there were marked differences in the 

patients seen before and those seen during rescue prednisolone treatment. In patients seen 

prior to rescue prednisolone treatment, change from baseline in symptom VAS was greater 



(40 vs 16mm; mean difference 24mm, 95% CI 15-34mm; p<0.001) and geometric mean 

sputum eosinophil count was higher (6.7 vs 2.6%; p=0.046) in the placebo arm than the 

Mepolizumab arm. In contrast, in patients seen when taking rescue prednisolone treatment, 

patients on placebo tended to have  less mean change in VAS than patients on mepolizumab 

(14 vs 28 mm; mean difference -14 mm; 95% CI -3 – 31mm; p=0.1; table) and a less obvious 

difference in geometric mean sputum eosinophil count (2.7 vs 1.1%; p=0.1; table) . All 

elements of the total VAS (cough, wheeze, breathlessness) were equally affected.  There 

were no differences in the sputum total cell count or mean sputum neutrophil differential 

count (table). 

 

There was no significant difference in the change from baseline ACQ5 or FEV1 in the placebo 

versus Mepolizumab arms either in the pre-treatment or treated exacerbation groups 

(table). Similar results were seen if the last stable visit measurements were used in place of 

the baseline values.  

 

The results were similar when these analyses were run using either the mean of each 

patient’s exacerbation data, or using the data from their first exacerbation suggesting that 

our findings were not driven by individual patients with frequent events. 

 

 

 

 

 

 



Table. 

 Exacerbation – seen pre-treatment Exacerbation – seen during treatment 
Placebo Mepolizumab p Placebo Mepolizumab p 

Mean VAS 
(mm) 

40 (3) 16 (4)  <0.001 14 (6) 
 

28 (8) 
 

 0.1 

ACQ5 1.0 (0.1) 0.6 (0.2)  0.1 0.3 (0.2) 0.8 (0.3) 
 

 0.2 

FEV1 (L) -0.11 
(0.1) 

-0.16 (0.1)  0.65 -0.12 
(0.1) 

-0.20 (0.1)  0.55 

Sputum total cell 
count (cells 

x106/ml) 

5.7 (1.2) 4.7 (1.9) 0.66 6.0 (2.7) 4.9 (1.8) 0.74 

Sputum 
eosinophils (%) * 

6.7% 
(0.1) 

2.6% (0.2)  0.046 2.7% 
(0.1) 

1.1% (0.1)  
0.1 

Sputum 
neutrophils (%) 

57.5% 
(4.6) 

57.2% (6.1)  0.96 54.8 
(5.8) 

59 (5.8) 0.62 

Data shown as mean (standard error). ∆ - Change from baseline. * Geometric mean (log standard 
error).  

 

 

Discussion  

The most striking finding of our retrospective analysis of exacerbations of severe 

eosinophilic asthma occurring whilst on Mepolizumab and placebo is the marked difference 

in change in VAS in patients assessed before and after rescue prednisolone was started. In 

patients on placebo the change in VAS was much greater in patients assessed before, 

compared to after, rescue treatment whereas this was not evident in patients receiving 

Mepolizumab. The most plausible explanation for these differences is that exacerbation 

events occurring on Mepolizumab are less severe in terms of symptoms, but also less 

responsive to prednisolone.  

 

There is evidence to support this interpretation. Exacerbations occurring on Mepolizumab 

were associated with a lower induced sputum eosinophil count compared to those 

occurring on placebo, particularly in the group who had not started rescue prednisone. 



Moreover, studies in asthma5 and COPD6 have shown that non-eosinophilic exacerbations 

are less severe,  are associated with a longer duration  and a poorer response to 

corticosteroids than eosinophilic episodes6-8.  

 

We saw similar trends when symptoms were assessed by ACQ5, although this measure 

proved to be less responsive than total VAS, probably because it assesses symptoms over 1 

week. We found no evidence of a differences in change in FEV1 at exacerbation, suggesting 

that changes in this measure are disassociated from changes in symptom scores.  

 

Our findings are preliminary and are based on a post-hoc retrospective analysis so some 

caution is required. However, they are potentially important as they suggest that different 

mechanisms might drive exacerbations occurring whilst on Mepolizumab treatment. This 

raises the possibility that different, potentially non-corticosteroid based treatment 

approaches, may be sufficient for those exacerbations which are not eosinophilic in nature. 

Future studies evaluating the symptom, physiologic, airway inflammatory and 

microbiological characteristics of exacerbation events occurring on Mepolizumab are 

required to investigate this possibility. 
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