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R E S E A R C H  L E T T E R

Fungal sensitization and its relationship to mepolizumab 
response in patients with severe eosinophilic asthma

To the Editor,
In asthma, sensitization to fungal, perennial or seasonal allergens 

increases the risk of uncontrolled symptoms, exacerbations and poor 
disease outcomes.1 In severe asthma, typically 20%-29% of patients 
show sensitization to ≥1 fungal allergen, with Aspergillus being one 
of the most common.2-4 These patients have worse lung function, 
increased risk of oral corticosteroid use, hospitalization and a greater 
degree of airflow obstruction than patients non-sensitized to fungal 
allergens.3-5

Severe eosinophilic asthma is characterized by frequent exacer-
bations and elevated eosinophil counts. Currently, there is limited 
information on the prevalence of fungal allergen sensitization in 
patients with severe eosinophilic asthma, and its impact on clinical 
responses to treatments such as the anti-interleukin (IL)-5 monoclo-
nal antibody mepolizumab. In clinical trials, mepolizumab reduced 
exacerbation frequency and oral corticosteroid use, improved lung 
function, and health-related quality of life (HRQoL) and symptoms 
vs placebo in patients with severe eosinophilic asthma.6,7 This post 
hoc analysis of the MENSA study describes the prevalence of fun-
gal sensitization in enrolled patients and their clinical response to 
mepolizumab.

MENSA was a randomized, double-blind, Phase III trial (GSK 
ID: 115588; NCT01691521) in patients with severe eosinophilic 
asthma.7 Patients were randomized (1:1:1) to receive mepolizumab 
75 mg intravenously or 100 mg subcutaneously (SC), or placebo, 
every 4 weeks for 32 weeks plus standard of care (further details 
in Appendix S1). In this analysis, all treatment groups were pooled 
and patients were stratified into subgroups based on their sensiti-
zation to fungal and/or perennial/seasonal allergens for the analy-
sis of baseline characteristics and all end-points. Patients were also 
stratified for selected end-points based on their fungal allergen 
combined specific immunoglobulin (Ig)-E level percentile (0-≤50th, 
>50th-≤75th, 75-≤90th or >90th percentile) and IgE-sensitivity to 
Aspergillus fumigatus and/or Penicillium chrysogenum (selected be-
cause these thermotolerant filamentous fungi are known to colonize 
the airways and are associated with lung damage in severe asthma),5 
other fungal or no fungal sensitization. Further information on fun-
gal allergens tested is included in Table S1. Allergen sensitization was 
defined as serum IgE level ≥0.35 kU/L.

End-points assessed included the prevalence of fungal and/or pe-
rennial/seasonal allergen sensitization and response to mepolizumab 

at Week 32. Mepolizumab response was determined according to 
the annual rate of clinically significant exacerbations (see Appendix 
S1); change from baseline in pre-bronchodilator forced expiratory 
volume in 1 second (FEV1), St George's Respiratory Questionnaire 
(SGRQ) score, Asthma Control Questionnaire (ACQ-5) score and 
change from baseline in blood eosinophil count. Changes from 
baseline in eosinophil granule proteins were assessed in patients re-
ceiving mepolizumab 100 mg SC or placebo. Descriptive statistical 
analyses were performed and are described in Appendix S1.

Of the 576 patients included in MENSA, 349 (61%) were sensi-
tized to allergens (fungal [191/576; 33%], perennial [265/576; 46%] 
or seasonal [166/576; 29%]; Tables S1-S3). The most common fun-
gal allergens associated with sensitization were Candida albicans, 
A fumigatus, Malassezia species and P chrysogenum. In particular, 
84/576 (15%) patients were sensitized to A fumigatus and 58/576 
(10%) to P chrysogenum. Overall, 51/576 (9%) patients were sensi-
tized to fungal allergens only, 167/576 (29%) to perennial/seasonal 
allergens only and 131/576 (23%) to both fungal and perennial/sea-
sonal allergens; 198/576 (34%) patients were not sensitized to aller-
gens. Exacerbation history, baseline SGRQ and ACQ-5 scores, and 
blood eosinophil counts were similar across all allergen sensitivity 
groups (Table 1). As expected, total serum IgE levels were higher in 
patients sensitized to either fungal or non-fungal allergens vs those 
without sensitization and were highest in patients sensitized to both 
(Table 1).

After 32 weeks of mepolizumab treatment, annual rates of clini-
cally significant exacerbations were reduced by 48%-62% vs placebo 
across the fungal and/or perennial/seasonal allergen sensitization 
groups (Figure 1A; Table S4). There was no clear trend in exacerba-
tion reduction with increasing baseline combined IgE level to fun-
gal allergens (Table S5). A trend for reductions in the annual rate 
of clinically significant exacerbations with mepolizumab vs placebo 
was observed in patients sensitized to Aspergillus and/or Penicillium 
(70%) and those not sensitized to fungal allergens (52%) (Figure 1B; 
Table S4). Although a numerical reduction in exacerbation rate was 
also observed with mepolizumab vs placebo in patients sensitized to 
other fungal allergens (44%), this was not as pronounced (Figure 1B).

Mepolizumab vs placebo was associated with a numerical trend 
for improved pre-bronchodilator FEV1 from baseline in all patients 
except those with fungal sensitization only, although this may be 
due to the small sample size (n = 51) for this group (Figure 1C; Table 
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S4). There was also a trend for improvement in FEV1 from baseline 
with mepolizumab vs placebo in patients sensitized to Aspergillus 
and/or Penicillium, but no treatment difference in patients sensitized 
to other fungal allergens (Figure 1D; Table S4). SGRQ and ACQ-5 
scores also showed a trend for improvement with mepolizumab vs 
placebo in all groups (Figure S1; Table S4); the improvement from 
baseline with mepolizumab exceeded the minimum clinically im-
portant difference (MCID) of 4-points for SGRQ total score and 
0.5-points for ACQ-5 score in all groups (Table S4).8,9 In addition, 
mepolizumab vs placebo reduced blood eosinophil counts from 
baseline by 80%-87% and reduced eosinophil cationic protein and 
eosinophil-derived neurotoxin levels in all groups (Table S6).

Overall, these results suggest that approximately two-thirds of 
patients with severe eosinophilic asthma are sensitized to allergens 
and one-third to fungal allergens. In patients with fungal and peren-
nial/seasonal allergen or only perennial/seasonal allergen sensitiza-
tion, mepolizumab reduced exacerbation frequency, with a trend for 
improved HRQoL and disease control, as measured by SGRQ and 
ACQ-5 score, respectively, vs placebo. The results were inconclu-
sive in the fungal only subgroup, likely due to the small sample size 
for this group. In patients sensitized to Aspergillus and/or Penicillium 

but not to other fungal allergens, a trend for greater improvements 
in lung function and the rate of clinically significant exacerbations 
with mepolizumab vs placebo were seen, supporting the concept of 
allergic fungal airways disease as a distinct phenotype of asthma.10 
However, it is worth noting the relatively small sample size (n = 65) 
of this subgroup, the limited number of aeroallergens tested and that 
the analyses have to be interpreted with caution owing to the nature 
of this post hoc analysis.

In conclusion, patients with severe eosinophilic asthma are 
likely to benefit from mepolizumab treatment. Based on the re-
sults from our analysis of those with IgE-sensitization, individuals 
sensitized to Aspergillus and/or Penicillium may demonstrate the 
greatest response, although further investigation of this effect is 
required.
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TA B L E  1   Patient demographics and baseline characteristics stratified by fungal and perennial/seasonal allergen sensitization

Allergen group

Allergen sensitization groupa 

None 
(N = 198)

Fungal only 
(N = 51)

Perennial/seasonal only 
(N = 167)

Fungal and perennial/
seasonal (N = 131)

Age, years, mean (SD) 53.2 (13.2) 56.8 (13.0) 46.4 (14.4) 46.9 (14.9)

Female, n (%) 117 (59) 30 (59) 102 (61) 62 (47)

Asthma duration, years, mean (SD) 16.9 (13.0) 21.4 (13.4) 22.0 (13.9) 21.7 (14.6)

Maintenance OCS use, n (%) 62 (31) 17 (33) 49 (29) 34 (26)

Daily OCS dose, mg/d, mean (SD)b  12.1 (9.3) 9.3 (7.7) 13.1 (9.6) 13.3 (12.1)

Number of exacerbations in prior 
year, mean (SD)

3.9 (2.9) 3.5 (1.9) 3.5 (2.7) 3.5 (2.3)

Pre-BD FEV1, L, mean (SD) 1.732 (0.653) 1.593 (0.542) 1.851 (0.668) 1.962 (0.669)

Post-BD FEV1, L, mean (SD) 1.991 (0.664) 1.835 (0.605) 2.191 (0.719) 2.274 (0.731)

Pre-BD % predicted FEV1, mean (SD) 60.8 (18.7) 57.2 (14.6) 60.9 (19.1) 63.0 (17.3)

% reversibility (screening), mean (SD) 27.3 (21.4) 26.4 (16.9) 28.6 (22.8) 28.1 (24.6)

SGRQ total score, mean (SD) 47.1 (18.8) 47.7 (17.7) 45.8 (20.8) 45.5 (20.3)

ACQ-5 score, mean (SD) 2.1 (1.1) 2.1 (1.2) 2.3 (1.3) 2.2 (1.1)

Blood eosinophil count, geo mean 
(SD loge) cells/μL

310 (1.017) 290 (1.144) 290 (0.975) 300 (0.861)

Total serum IgE, geo mean (SD loge) 
kU/L

63.21 (1.32) 274.51 (1.10) 154.41 (1.24) 533.50 (1.22)

Note: For further information on the allergens included in each group, please refer to the Appendix S1. Data shown in this table are descriptive, and 
observed differences between groups were not subjected to statistical testing.
Abbreviations: ACQ-5, Asthma Control Questionnaire; BD, bronchodilator; FEV1, forced expiratory volume in 1 s; IgE, immunoglobulin-E; OCS, oral 
corticosteroid; SD, standard deviation; SGRQ, St George's Respiratory Questionnaire.
aTwenty-nine patients did not have allergen sensitization data. 
bn = 55, 14, 32 and 24 for respective groups. 
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F I G U R E  1   Clinical responses to mepolizumab in patients stratified by fungal and/or perennial/seasonal allergen sensitization and fungal 
species. “n” represents the number of patients (mepolizumab/placebo) for whom relevant subgroup data were available; clinically significant 
exacerbations were defined as asthma worsening requiring systemic corticosteroid (intravenously or orally for ≥3 d, or single intramuscular 
dose), or ER visit or hospitalization; CI, confidence interval; ER, emergency room; FEV1, forced expiratory volume in 1 s; RR, rate ratio

Fungal and
perennial/seasonal (n = 84/47)

Perennial/seasonal only (n = 115/52)

Fungal only (n = 38/13)

None (n = 128/70)

Allergen sensitization group

0.43 [0.25, 0.74]

0.52 [0.35, 0.77]

0.38 [0.11, 1.28]

0.45 [0.29, 0.71]

RR (95% CI)Favors placebo

0.06 0.13 0.25 0.50 1.00 2.00 4.00

RR (mepolizumab/placebo)

Clinically significant exacerbations

Not fungally sensitized  
(n = 218/109)

Other fungal sensitized
(n = 61/38)

Aspergillus/Penicillium sensitized
(n = 65/25)

Allergen sensitization group

0.48 [0.35, 0.65]

0.56 [0.29, 1.09]

0.30 [0.15, 0.60]

RR (95% CI)

0.06 0.13 0.25 0.50 1.00 2.00 4.00

RR (mepolizumab/placebo)

Clinically significant exacerbations

Fungal and perennial/seasonal 
(n = 83/46)

Perennial/seasonal only (n = 101/43)

Fungal only (n = 38/13)

None (n = 121/68)

Allergen sensitization group

95 [–67, 256]

129 [–12, 270]

0 [–255, 256]

121 [–19, 260]

Treatment difference (mL)
(95% CI)

–400 –200 0 200 400

Difference (mepolizumab vs placebo)

FEV1 change from baseline

Not fungally sensitized  
(n = 208/109)

Other fungal sensitized
(n = 61/38)

Aspergillus/Penicillium sensitized
(n = 65/25)

Allergen sensitization group

132 [31, 233]

0 [–192, 192]

182 [–3, 367]

Treatment difference (mL)
(95% CI)

–400.00 –200.00 0.00 200.00 400.00

Difference (mepolizumab vs placebo)

FEV1 change from baseline

Favors mepolizumab Favors placeboFavors mepolizumab

Favors mepolizumabFavors placebo Favors mepolizumabFavors placebo

(A) (B)

(C) (D)
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