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Abstract 57 

Background: A double-blind, placebo-controlled Phase III study (200622) showed that 58 

mepolizumab reduces disease flares for patients with uncontrolled FIP1L1-PDGFRA-negative 59 

hypereosinophilic syndrome (HES) and ≥2 flares in the previous year. 60 

Objectives: To further characterize the safety, clinical benefit, and pharmacodynamics of 61 

mepolizumab. 62 

Methods: Eligible patients from both treatment arms of the double-blind study could enter 63 

an open-label extension (OLE) study (205203; NCT03306043) to receive 4-weekly 64 

mepolizumab (300 mg subcutaneously) plus background therapy for 20 weeks. Primary 65 

endpoints were safety-based; other endpoints included flare rates and changes from 66 

baseline in mean daily oral corticosteroid (OCS) dose and blood eosinophil count (BEC).  67 

Results: Of 104 patients who completed the double-blind study, 98% (previous placebo 68 

n=52; previous mepolizumab n=50) enrolled in the OLE. Overall, 66 (65%) patients reported 69 

adverse events (AEs); 15 (15%) reported treatment-related AEs and 9 (9%) reported serious 70 

AEs. No events were fatal. The annualized flare rate (95% confidence interval) in the 71 

previous placebo and previous mepolizumab groups was 0.37 (0.16, 0.86) and 0.14 (0.04, 72 

0.49) events/year, respectively. Of 72 patients receiving OCS during Weeks 0–4, 20 (28%; 73 

previous placebo, n=14; previous mepolizumab, n=6) achieved ≥50% reductions in mean 74 

daily dose during Weeks 16–20. At Week 20, BEC was reduced by 89% in patients previously 75 

receiving placebo and remained reduced for those previously receiving mepolizumab. 76 

Conclusion: Extended mepolizumab treatment was associated with a positive benefit:risk 77 

profile. Continued control of disease flares and blood eosinophil counts, plus reductions in 78 

OCS use, were observed with mepolizumab in patients with FIP1L1-PDGFRA-negative HES. 79 

 80 

 81 

 82 

 83 

Highlights: 84 

1. What is already known about this topic? 85 
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A Phase III study demonstrated that compared with placebo, 4-weekly add-on mepolizumab 86 

(300 mg subcutaneously) reduced flares in patients with uncontrolled FIP1L1-PDGFRA-87 

negative hypereosinophilic syndrome (HES), with a positive benefit:risk profile. 88 

2. What does this article add to our knowledge? 89 

This open-label extension study found no new safety signals with mepolizumab treatment in 90 

patients with FIP1L1-PDGFRA-negative HES. Moreover, mepolizumab continued to control 91 

flares and blood eosinophil counts over 52 weeks of continuous treatment. 92 

3. How does this study impact current management guidelines? 93 

The findings from this open-label extension study provide further evidence that patients 94 

with FIP1L1-PDGFRA-negative HES are likely to benefit from treatment with mepolizumab 95 

and may be able to reduce their oral corticosteroid use. 96 

Keywords: hypereosinophilic syndrome, mepolizumab, anti-IL-5, safety, efficacy, flare, oral 97 

corticosteroid. 98 

Abbreviations 99 

ADA, anti-drug antibodies; AE, adverse event; AESI, adverse event of special interest; CVT, 100 

cardiovascular and thromboembolic; EAP, expanded access program; ECG, 101 

electrocardiogram; FIP1L1-PDGFRA, FIP1-like-1-platelet-derived growth factor receptor α; 102 

HES, hypereosinophilic syndrome; IL, interleukin; IV, intravenous; OCS, oral corticosteroids; 103 

OLE, open-label extension; SAE, serious adverse event; SC, subcutaneous. 104 

Introduction 105 

Hypereosinophilic syndrome (HES) is a heterogeneous disorder characterized by elevated eosinophil 106 

counts in the peripheral blood and/or tissues and eosinophil-mediated organ damage that is not 107 

secondary to exogenous, readily detectable underlying causes of hypereosinophilia.1 Although any 108 

tissue or organ system can be affected in HES, eosinophilic infiltration is most commonly observed in 109 

the cutaneous, pulmonary, gastrointestinal, cardiovascular, and neurologic organ systems.1-5 Disease 110 

outcomes for patients with HES are often dependent on the nature and extent of end-organ 111 

damage.3,6  112 

The main goal of HES treatment is to achieve sustained reductions in blood and tissue eosinophil 113 

counts, in order to reverse and prevent further eosinophil-mediated end-organ damage and to 114 
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improve symptoms.2 Common treatment options for HES include oral corticosteroids (OCS) and 115 

cytotoxic and/or immunosuppressive agents. However, these treatments can be associated with 116 

failure to achieve complete disease remission and significant dose-limiting side effects.2,4,7 117 

Moreover, patients receiving standard of care therapy for HES can continue to experience periods of 118 

reduced disease control, during which their HES-related symptoms worsen, and/or their eosinophil 119 

counts increase.8,9 This loss of control can be incapacitating and may even be life-threatening for 120 

some patients.3,10  121 

Mepolizumab is a humanized monoclonal antibody that binds to and neutralizes interleukin (IL)-5, 122 

thus inhibiting IL-5 receptor signaling and blocking eosinophil proliferation, activation, and 123 

survival.11-13 It is approved for the treatment of severe eosinophilic asthma in patients ≥6 years of 124 

age in multiple regions worldwide, and in the USA for the treatment of eosinophilic granulomatosis 125 

with polyangiitis in adults and HES without an identifiable non-hematologic cause in patients ≥12 126 

years of age.14,15 Prior studies have demonstrated that in patients with HES, mepolizumab (750 mg 127 

delivered intravenously [IV] every ≥4 weeks) permits OCS dose reduction, reduces blood eosinophil 128 

counts, and is well-tolerated.16,17 A recent Phase III, randomized, double-blinded, placebo-controlled 129 

study (200622) demonstrated that mepolizumab (300 mg administered subcutaneously [SC] every 4 130 

weeks) in addition to standard of care therapy reduced flares in patients with uncontrolled FIP1-like-131 

1-platelet-derived growth factor receptor α [FIP1L1-PDGFRA]-negative HES compared with placebo, 132 

and was associated with a positive benefit:risk profile.18  133 

The objective of this open-label extension study, conducted after completion of the double-blind 134 

study, was to further characterize the safety profile and clinical benefit of mepolizumab in this 135 

patient population. 136 

Methods 137 

Study design 138 

This was a multicenter, open-label extension (OLE) study (GSK ID: 205203; NCT03306043) in patients 139 

with HES who completed the double-blind Phase III placebo-controlled study (GSK ID: 200622; 140 

NCT02836496). Patients who previously received placebo or mepolizumab in addition to standard of 141 

care therapy in the double-blind study were given the option to participate in the OLE study, during 142 

which they received mepolizumab 300 mg SC every 4 weeks for 20 weeks plus background therapy, 143 

with the final dose administered at Week 16. After their Week 20 clinical visit, patients could choose 144 

to continue receiving mepolizumab via an expanded access program (EAP) where available. Those 145 

who did not enter the EAP attended an additional follow-up assessment at Week 28. The double-146 
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blind and OLE study designs are summarized in Figure 1. Investigators and patients were blinded to 147 

patient blood eosinophil counts throughout the double-blind study and during Weeks 0–4 of the OLE 148 

study (Figure 1); they were subsequently unblinded until the end of the OLE. During the OLE study, 149 

although treating physicians were not specifically instructed to taper background therapies, this was 150 

allowed as per clinical judgement, starting 4 weeks after the first dose of mepolizumab.  151 

The double-blind and OLE studies were both conducted in accordance with International Conference 152 

for Harmonization Good Clinical Practice, applicable country‐specific requirements and ethical 153 

principles outlined in the Declaration of Helsinki. All patients provided written informed consent 154 

prior to any study‐related activities. The studies were approved by local ethics review boards of the 155 

participating sites. 156 

Patients 157 

Key inclusion criteria for the double-blind study have been previously described.18 Briefly, patients 158 

≥12 years of age with uncontrolled FIP1L1-PDGFRA-negative HES were enrolled. Eligible patients had 159 

experienced ≥2 flares in the previous year (defined as a worsening of HES-related clinical symptoms 160 

or a peripheral blood eosinophil count requiring an escalation in therapy; ≥1 flare had to be 161 

unrelated to a decrease in HES therapy in the preceding 4 weeks) and a peripheral blood eosinophil 162 

count ≥1000 cells/µL at screening. Patients were also receiving stable doses of HES therapy 163 

(including, but not limited to, OCS, immunosuppressive, and/or cytotoxic therapy) ≥4 weeks before 164 

randomization.  165 

The OLE study enrolled patients who had completed the 32-week treatment period of the double-166 

blind study, or who prematurely withdrew from study treatment but continued to be assessed until 167 

Week 32. Patients were enrolled from 36 investigational sites in 13 countries (Argentina, Belgium, 168 

Brazil, France, Germany, Italy, Poland, Romania, Spain, Mexico, Russia, UK and USA). Those who had 169 

a treatment-related adverse event (AE) during the double-blind study that resulted in permanent 170 

study treatment withdrawal were not eligible for the OLE. Other exclusion criteria have been 171 

previously outlined for the double-blind study,17 and included: current malignancy or malignancy 172 

that developed during the double-blind study (excluding cutaneous in situ carcinomas provided they 173 

were resected); QTc >450 msec (or QTc >480 msec with bundle branch block); current active liver or 174 

biliary disease (except Gilbert’s syndrome, asymptomatic gallstones or investigator-assessed chronic 175 

liver disease). The safety population included all patients who received ≥1 dose of mepolizumab and 176 

the pharmacodynamic population included all patients with baseline and ≥1 post-mepolizumab 177 

treatment peripheral blood eosinophil count. 178 

Jo
urn

al 
Pre-

pro
of



 

7 

Endpoints and assessments 179 

The primary endpoints of the OLE study (based on safety) were: the proportion of patients with AEs, 180 

serious AEs (SAEs), AEs of special interest (AESIs; previously identified within the mepolizumab 181 

clinical development program), and anti-drug antibodies (ADAs). Other safety endpoints included 182 

clinical laboratory tests, vital signs, and electrocardiogram (ECG) assessments. Exploratory endpoints 183 

(based on efficacy) were: the annualized rate of disease flares, change in mean daily OCS dose from 184 

Weeks 0–4 at Weeks 16–20 (in patients receiving OCS during Weeks 0–4), the proportion of patients 185 

receiving OCS during Weeks 0–4 who achieved a ≥50% reduction in mean daily OCS dose from 186 

Weeks 0–4 to Weeks 16–20, the proportion of patients achieving a mean daily OCS dose ≤7.5 mg at 187 

Weeks 16–20 (in patients with an OCS dose ≥10 mg/day during Weeks 0–4 [post hoc analysis]), and 188 

change from baseline in blood eosinophil count. 189 

AEs and SAEs were described as preferred terms and system organ classes (SOCs), as per the Medical 190 

Dictionary for Regulatory Activities (MedDRA; V22.1). With regards to AESIs, customized AE/SAE 191 

clinical report forms were implemented to collect data on systemic reactions and local injection site 192 

reactions; malignancies and serious CVT events were identified from prespecified standardized 193 

MedDRA (V22.1) queries. Since standardized MedDRA queries for opportunistic infections were not 194 

available, a published expert opinion was used as a guide for selecting MedDRA preferred terms 195 

potentially representing opportunistic infections.19  196 

In the context of the OLE study, flares were defined as a worsening of HES-related clinical symptoms 197 

and/or an elevated peripheral blood eosinophil count, which required an increase in OCS 198 

prednisone-equivalent dose by ≥10 mg/day for ≥5 days or an increase in dose/addition of any 199 

cytotoxic or immunosuppressive HES therapy on top of existing HES therapy that had not been 200 

reduced in the past 4 weeks. All study endpoints were assessed in the total population and stratified 201 

by previous placebo or mepolizumab use in the double-blind study. 202 

Sample size and statistical analysis 203 

The sample size of the OLE study was dictated by the number of eligible patients available from the 204 

double-blind study. Safety and efficacy endpoints were measured in the entire OLE study population, 205 

with the exception of blood eosinophil counts (3 patients were excluded from these analyses owing 206 

to missing blood eosinophil counts at baseline). Safety and OCS endpoints were summarized using 207 

descriptive statistics. The rate of flares was analyzed using a negative binomial generalized linear 208 

model with a log-link function, including terms for baseline OCS dose from the double-blind study 209 

(continuous scale), region, and observed time (as an offset variable). Blood eosinophil counts were 210 
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loge-transformed prior to analysis, with the log transformation for values of 0 GI/L based on a value 211 

of 0.005 GI/L. Absolute and ratio to baseline blood eosinophil counts were summarized by previous 212 

treatment group from the double-blind study and visit (geometric mean on the original scale and 213 

standard deviation on loge-transformed data). All analyses were performed using SAS version 9.4 214 

(SAS Institute Inc., Cary, NC, USA).  215 

 216 

Results 217 

Patient population 218 

Of the 104 patients who completed the double-blind study, 98% (n=102; previous placebo n=52; 219 

previous mepolizumab n=50) were enrolled in the OLE study. This extension study was initiated on 220 

13 November 2017 (first patient, first visit) and completed on 30 December 2019 (last patient, last 221 

visit). In total, 98 (96%) patients completed the OLE study; reasons for patient withdrawals are 222 

shown in Figure 2. Patients received a mean 4.6 (standard deviation [SD]: 0.42) months of 223 

mepolizumab treatment in the OLE study. All 102 of the enrolled patients were included in the safety 224 

population and 99 patients (previous placebo: n=51; previous mepolizumab: n=48) were included in 225 

the pharmacodynamic population. Patient baseline demographics and clinical characteristics prior to 226 

enrollment in double-blind have been reported previously.17 The mean (SD) patient age was 46.0 227 

(15.54) years and 54% were female. During the double-blind study, the HES symptoms reported as 228 

most bothersome were breathing problems (56% of patients), skin symptoms (49% of patients) and 229 

muscle or joint pain (41% of patients); most bothersome symptoms reported at baseline were 230 

similar in both treatment arms of the double-blind study. 231 

Safety 232 

A total of 66 (65%) patients experienced an AE during the OLE study; 62 (61%) experienced an on-233 

treatment AE, and 15 (15%) patients experienced an AE that was deemed related to mepolizumab by 234 

the investigator. The most common on-treatment AEs were diarrhea (in 12 [12%] patients), pruritus 235 

(in 7 [7%] patients), and headache (in 6 [6%] patients) (Table I). On-treatment AEs in the following 236 

categories (according to MedDRA SOCs) were reported most frequently: infections and infestations 237 

(reported in 36 [35%] patients), gastrointestinal disorders (in 22 [22%] patients), and 238 

musculoskeletal and connective tissue disorders (in 18 [18%] patients). The most common infections 239 

and infestations included nasopharyngitis (in 5 [5%] patients), sinusitis, bronchitis, and upper 240 

respiratory tract infections (each in 4 [4%] patients); the most common gastrointestinal disorders 241 

were diarrhea (in 12 [12%] patients) and vomiting (in 6 [6%] patients), and the most common 242 
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musculoskeletal/connective tissue disorder was arthralgia (in 5 [5%] patients). The maximum 243 

intensity of reported on-treatment AEs was mild for 18 (18%) patients, moderate for 32 (31%) 244 

patients, and severe for 12 (12%) patients. The non-serious AEs that were considered severe in 245 

intensity were fatigue (in 2 patients), and migraine, abdominal pain, nausea, vomiting, generalized 246 

pain, somnolence, asthma, chondropathy, pruritus, and nasopharyngitis (reported in 1 patient each). 247 

The one patient with severe generalized pain withdrew from study treatment and from the study; 248 

the investigator considered this AE to be related to study treatment but not serious or a systemic 249 

reaction. A total of 15 (15%) patients reported AEs that were considered related to study treatment 250 

(Table I); 4 patients experienced injection site reactions and 3 patients experienced headaches, with 251 

all remaining treatment-related AEs each experienced by 1 patient. Treatment-related AEs were 252 

most commonly in the category of ‘general disorders and administration site conditions’ (6 [6%] 253 

patients; Table I). Post-treatment AEs, defined as AEs that started more than 28 days after the last 254 

dose of mepolizumab, were reported in 11 (11%) patients (Table I); nasopharyngitis was the only 255 

event reported by >1 patient (n=2 [2%]) post-treatment.  256 

In total, 9 (9%) patients experienced SAEs, outlined in Table II. Among these, 5 patients were male 257 

and 4 were female. Eight (8%) patients reported on-treatment SAEs, 1 of which (sinusitis) was 258 

considered by the investigator to be related to study treatment. Five (5%) patients reported on-259 

treatment serious infections, including bacteremia, clostridium difficile colitis, diverticulitis, 260 

gastrointestinal infection, infective exacerbation of bronchiectasis, mycobacterium abscessus, 261 

perihepatic abscess, pneumonia, and sinusitis. The SAEs that were reported as severe in intensity 262 

were worsening of HES symptoms, mycobacterium abscessus infection, eosinophilic gastroenteritis, 263 

and peripheral T-cell lymphoma (all reported for 1 patient each). Two patients experienced >1 SAE 264 

during the study (one female patient with pneumonia and gastrointestinal infection; one male 265 

patient with perihepatic abscess, bacteremia, clostridium difficile colitis, and mycobacterium 266 

abscessus infection). One patient reported a post-treatment SAE of HES (identified as a “HES flare” 267 

[verbatim] by the treating investigator), 80 days after their last on-study dose of mepolizumab. No 268 

fatal SAEs were reported. 269 

With regards to AESIs for mepolizumab, potential opportunistic infections were reported for 2 (2%) 270 

patients (mycobacterium abscessus infection in 1 patient and oral herpes in 1 patient; Table II); 271 

other events of infections have been described above. In addition, 3 (3%) patients reported events 272 

that were considered by the investigator to represent systemic reactions, all of which were non-273 

serious and included allergic (type I hypersensitivity) reactions (rash, urticaria) and other systemic 274 

reactions (fatigue, paresthesia). Neoplasms (benign, malignant and ‘unspecified’ [including cysts and 275 
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polyps]) were reported for 4 (4%) patients (benign breast neoplasm, Bowen’s disease, peripheral T-276 

cell lymphoma unspecified, and uterine leiomyoma); the nonserious event of Bowen’s disease and 277 

the serious event of peripheral T-cell lymphoma (unspecified) were considered malignancies and 278 

were reported as such for 2 (2%) patients (Table II). Of note, the patient with a reported SAE of T-cell 279 

lymphoma had circulating phenotypically aberrant (CD3-CD4+) clonal T cells prior to entering the 280 

Phase III program and starting treatment with mepolizumab (data not shown). Finally, local injection 281 

site reactions occurred in 6 (6%) patients and cardiac disorders occurred in 2 (2%) patients. No 282 

events of anaphylaxis, serious cardiac disorders, or cardiac, vascular, thromboembolic (including 283 

ischemic) events were reported (Table II).  284 

One patient (previously receiving mepolizumab in the double-blind study) was positive for ADAs with 285 

no neutralizing antibodies at baseline, continued to receive mepolizumab and did not test positive 286 

for ADAs at any subsequent timepoint. No other patients had a positive ADA result at any time post-287 

baseline and no changes of clinical interest in clinical laboratory evaluations, vital signs, or ECG 288 

recordings were observed. 289 

Efficacy 290 

A total of 11 flares were experienced by 9 patients (previous placebo: 8 events in 6 patients [2 291 

patients experienced 2 flares, the remaining 4 patients experienced 1 flare each]; previous 292 

mepolizumab: 3 events in 3 patients; Figure 3) during the OLE 20-week treatment period. All 6 of the 293 

patients in the previous placebo group who experienced a flare in the OLE study also experienced ≥1 294 

flare in the preceding double-blind study; of the 3 patients in the previous mepolizumab group who 295 

experienced a flare, 1 had experienced a flare in the double-blind study. The annualized rate of flares 296 

(95% confidence intervals) across the OLE study was 0.26 (0.13, 0.52) events/year overall, 0.37 (0.16, 297 

0.86) in the previous placebo group and 0.14 (0.04, 0.49) in the previous mepolizumab group. 298 

A total of 73 patients were receiving OCS at the start of the OLE study, of whom 39 were receiving a 299 

mean dose ≥10 mg/day; during Weeks 16–20 of the OLE, OCS data were available for 72 and 38 300 

patients in each of these populations, respectively. Among the patients receiving OCS at the start of 301 

the OLE, the overall mean (SD) reduction in OCS dose from Weeks 0–4 to Weeks 16–20 was -2.3 302 

(4.93) mg/day (-3.1 [4.76] and -1.5 [5.04] mg/day for patients in the previous placebo and previous 303 

mepolizumab groups, respectively; Figure 4A); 20 (28%) patients achieved a ≥50% reduction in mean 304 

daily dose (14 and 6 patients in the previous placebo and previous mepolizumab groups, 305 

respectively; Figure 4B). Among those patients receiving ≥10 mg/day OCS at the start of the OLE, 14 306 

(37%) were receiving ≤7.5 mg/day by Weeks 16–20 (7 patients in the previous placebo group and 7 307 
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in the previous mepolizumab group; Figure 4C). Of note, median daily OCS doses were the same for 308 

patients previously receiving placebo and mepolizumab in the double-blind study (10.0 mg/day for 309 

both groups; Figure 4C). 310 

 311 

For patients who previously received placebo in the double-blind study, geometric mean (standard 312 

deviation [SD] log) blood eosinophil counts were reduced from 910 (1.142) cells/µL at Week 0 to 313 

between 70 (1.148) and 110 (1.262) cells/µL across the 20-week OLE study treatment period (Figure 314 

5A). This corresponded to an 88% adjusted mean reduction in blood eosinophil count at Week 4, 315 

which was sustained through to Week 20 (89% reduction; Figure 5B). For those patients treated with 316 

mepolizumab in the double-blind study (Figure 5C), the geometric mean (SD log) blood eosinophil 317 

count was 80 (1.349) cells/µL at baseline of the OLE study and remained at a similar count until 318 

Week 20.319 

Discussion 320 

This 20-week OLE study included 102 of the 104 patients with FIP1L1-PDGFRA-negative HES who 321 

completed a previous Phase III randomized, placebo-controlled trial of mepolizumab. In the current 322 

study, no new safety signals were observed with mepolizumab 300 mg SC treatment. Moreover, the 323 

efficacy and pharmacodynamic results demonstrate that mepolizumab continued to control HES 324 

flares, reduced OCS dependence, and maintained reductions in blood eosinophil counts for patients 325 

who previously received mepolizumab. For those patients who previously received placebo, 326 

mepolizumab reduced HES flare rates, OCS use, and blood eosinophil counts from Weeks 0–4 to 327 

Weeks 16–20 of the extension study. This study excluded patients with the FIP1L1-PDGFRA fusion 328 

gene, given that tyrosine kinase inhibitors are currently available as an effective targeted treatment 329 

option for FIP1L1-PDGFRA-positive patients.20 330 

Our safety findings support those of a previous randomized controlled study of mepolizumab in 331 

patients with HES, which demonstrated similar frequencies of AEs and SAEs in patients receiving 332 

mepolizumab 750 mg IV or placebo for 32 weeks.16 They are also consistent with the AEs identified 333 

in a long-term open-label safety study of up to 5 years’ mepolizumab (750 mg IV) treatment in 334 

patients with HES.17 Despite herpes zoster being an opportunistic infection associated with the use 335 

of immune-targeting biologics,19 no herpes zoster infections or reactivations were observed in this 336 

study. 337 

Disease flares can be unpredictable, incapacitating, and even life-threatening for many patients with 338 

HES, and often necessitate treatment escalation.3,21 Reducing the occurrence of disease flares is 339 
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therefore an important goal of HES treatment. In this study, patients in the previous placebo group 340 

experienced a mean annualized rate of 0.37 flares/year, versus 1.46 events/year during the double-341 

blind study and 2.7 events in the prior year. Moreover, there was no evidence of a loss of 342 

mepolizumab efficacy: patients in the previous mepolizumab group experienced a mean annualized 343 

rate of 0.14 flares/year in the OLE study and 0.50 flares/year in the double-blind study. However, it is 344 

important to note that a formal head-to-head comparison of flare rates during the double-blind and 345 

OLE studies was not possible, owing to the different definitions for disease flares employed in the 346 

two studies. Treatment blinding in the double-blind study meant that investigator-determined HES 347 

flares could not be guided by blood eosinophil counts; therefore, for safety reasons, a second 348 

definition for flares was also utilized (blood eosinophil counts above an individualized prespecified 349 

threshold that required ≥2 courses of blinded rescue OCS intervention). In contrast, the definition of 350 

a flare used in the OLE study was more reflective of real-world practice, where investigators use 351 

both symptoms and blood eosinophil counts to evaluate disease control.  352 

Since long-term OCS use is associated with predictable adverse effects,22 reducing OCS-dependence 353 

is a key goal of non-steroidal HES therapies. Although this was not a formal OCS-sparing trial 354 

(treating physicians could taper OCS as of Week 4 but were not specifically instructed to do so), we 355 

observed a reduction in OCS use among patients who were receiving OCS at the start of the OLE 356 

study. Within the short (20-week) study period, mean OCS doses were reduced from 11.2 to 8.9 357 

mg/day and 28% of patients were able to reduce their OCS use by at least 50%. Moreover, 37% of 358 

those receiving ≥10 mg/day at the start of the OLE achieved an OCS dose ≤7.5 mg/day by study end. 359 

Of note, many expert clinicians recommend the use of other therapies to support OCS tapering in 360 

patients requiring >10 mg/day (prednisolone equivalent).2 Another key goal of HES treatments is to 361 

reduce blood eosinophil counts. Indeed, it is thought that lower blood eosinophil counts are likely to 362 

lead to be associated with reduced tissue damage in patients with HES.8,23 In this study, blood 363 

eosinophil counts remained suppressed for patients who had previously received mepolizumab and 364 

were reduced by approximately 90% from baseline for those who had previously received placebo.  365 

Possibly owing to the encouraging safety and efficacy results observed with mepolizumab, we noted 366 

high adherence to mepolizumab treatment across the Phase III study and the extension study. 367 

Overall, 91% of the 108 patients enrolled in the initial double-blind study completed both the 32-368 

week Phase III study and the 20-week OLE, with a majority opting to continue receiving 369 

mepolizumab in the subsequent EAP.  370 

There are several limitations to this open-label study that must be considered when interpreting the 371 

results. First, the absence of a placebo control group prevents the analysis of treatment differences. 372 
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Second, a direct comparison of flare rates across the studies was not possible, owing to differing 373 

patients’ background therapies (including blinded OCS administered during the double-blind study) 374 

and per-protocol definitions of a flare between the initial Phase III study and the open-label 375 

extension. Third, the short treatment duration (20 weeks) and the small number of patients who 376 

experienced a flare during the OLE study preclude a meaningful analysis of long-term disease control 377 

and background therapy use with mepolizumab. Fourth, tissue histology was not assessed, and 378 

mortality events were absent in this study; the impact of mepolizumab on HES disease progression, 379 

mortality and objective measures of tissue/organ damage during flares will therefore need to be 380 

addressed in future long-term studies. Finally, this open label extension study was designed to 381 

assess the safety and efficacy of 4-weekly 300 mg subcutaneous mepolizumab only; future studies 382 

will be useful to determine the safety and efficacy of alternative mepolizumab dosing regimens 383 

among patients with different disease phenotypes/characteristics. 384 

The results of this extension study reinforce that long-term mepolizumab treatment is associated 385 

with a positive benefit:risk profile and continues to control flare rates, allows for reductions in OCS 386 

use, and reduces blood eosinophil counts in a population of patients with FIP1L1-PDGFRA-negative 387 

HES who experience flares. These results provide further evidence of the clinical benefit of 388 

mepolizumab 300 mg SC for patients with HES. 389 
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Tables 

Table I. Summary of all AEs, including on-treatment and post-treatment AEs. 

 n (%) patients  

Mepolizumab 300 mg SC 

Previous 
placebo 
(n=52) 

Previous 
mepolizumab 

(n=50) 

Total 
(n=102) 

Any AEs 40 (77) 26 (52) 66 (65) 

On-treatment AEs 38 (73) 24 (48) 62 (61) 
Most frequent* on-treatment AEs, by preferred term    

Diarrhea 8 (15) 4 (8) 12 (12) 
Pruritus 4 (8) 3 (6) 7 (7) 
Headache 4 (8) 2 (4) 6 (6) 
Vomiting 6 (12) 0 6 (6) 
Arthralgia 4 (8) 1 (2) 5 (5) 
Constipation 2 (4) 3 (6) 5 (5) 
Nasopharyngitis 2 (4) 3 (6) 5 (5) 
Nausea 3 (6) 2 (4) 5 (5) 
Sinusitis 2 (4) 3 (6) 5 (5) 

Treatment-related† AEs, by SOC 11 (21) 4 (8) 15 (15) 
General disorders and administration site 
conditions 

3 (6) 3 (6) 6 (6) 

Nervous system disorders 3 (6) 1 (2) 4 (4) 
Skin and subcutaneous tissue disorders 4 (8) 0 4 (4) 
Infections and infestations 2 (4) 0 2 (2) 
Gastrointestinal disorders 1 (2) 0 1 (<1) 
Musculoskeletal and connective tissue disorders 1 (2) 0 1 (<1) 
Psychiatric disorders 1 (2) 0 1 (<1) 
Respiratory, thoracic, and mediastinal disorders 1 (2) 0 1 (<1) 

AEs leading to study treatment discontinuation 1 (2) 0 1 (<1) 

AEs leading to study withdrawal 1 (2) 0 1 (<1) 

Post-treatment‡ AEs, by SOC 6 (12) 5 (10) 11 (11) 
Infections and infestations 2 (4) 2 (4) 4 (4) 
Gastrointestinal disorders 3 (6) 0 3 (3) 
General disorders and administration site conditions‡ 2 (4) 1 (2) 3 (3) 
Nervous system disorders 1 (2) 1 (2) 2 (2) 
Blood and lymphatic system disorders 0 1 (2) 1 (<1) 
Ear and labyrinth disorders 1 (2) 0 1 (<1) 
Injury, poisoning, and procedural complications 1 (2) 0 1 (<1) 
Musculoskeletal and connective tissue disorders 0 1 (2) 1 (<1) 
Respiratory, thoracic, and mediastinal disorders 1 (2) 0 1 (<1) 

Fatal AEs 0 0 0 

*Reported for ≥5% of patients; †as assessed by the study investigator; ‡defined as AEs that started 
more than 28 days after the last dose of mepolizumab. 
 AE, adverse event; SC, subcutaneous; SOC, system organ class. 
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Table II. Summary of all SAEs (on-treatment and post-treatment) and AESIs. 

 n (%) patients  

Mepolizumab 300 mg SC 

Previous 
placebo 
(n=52) 

Previous 
mepolizumab 

(n=50) 

Total 
(n=102) 

Any SAEs 6 (12) 3 (6) 9 (9) 

On-treatment SAEs, by Preferred Term 6 (12) 2 (4) 8 (8) 
Bacteremia 0 1 (2) 1 (<1) 
Clostridium difficile colitis 0 1 (2) 1 (<1) 
Diverticulitis 0 1 (2) 1 (<1) 
Gastroenteritis eosinophilic 1 (2) 0 1 (<1) 
Gastrointestinal infection 1 (2) 0 1 (<1) 
Infective exacerbation of bronchiectasis 1 (2) 0 1 (<1) 
Joint dislocation 1 (2) 0 1 (<1) 
Mycobacterium abscessus infection 0 1 (2) 1 (<1) 
Perihepatic abscess 0 1 (2) 1 (<1) 
Peripheral T-cell lymphoma unspecified 1 (2) 0 1 (<1) 
Pneumonia 1 (2) 0 1 (<1) 
Sinusitis 1 (2) 0 1 (<1) 

Treatment-related* on-treatment SAEs, by SOC and 
Preferred Term 

1 (2) 0 1 (<1) 

Infections and infestations 1 (2) 0 1 (<1) 
Sinusitis 1 (2) 0 1 (<1) 

SAEs leading to study treatment discontinuation 0 0 0 

SAEs leading to study withdrawal 0 0 0 

Post-treatment† SAEs, by SOC and Preferred Term 0 1 (2) 1 (<1) 
Blood and lymphatic system disorders 0 1 (2) 1 (<1) 

Hypereosinophilic syndrome‡ 0 1 (2) 1 (<1) 

Fatal SAEs 0 0 0 

AESIs    

Systemic reactions§ 3 (6) 0 3 (3) 

Anaphylaxis║ 0 0 0 

Allergic (type I hypersensitivity) 2 (4) 0 2 (2) 
Other systemic 2 (4) 0 2 (2) 

Local injection site reactions§ 3 (6) 3 (6) 6 (6) 

All Infections** 18 (35) 18 (36) 36 (35) 

Potential opportunistic infections†† 1 (2) 1 (2) 2 (2) 

Mycobacterium abscessus infection 0 1 (2) 1 (1) 
Oral herpes 1 (2) 0 1 (1) 

Neoplasms** 3 (6) 1 (2) 4 (4) 
Benign breast neoplasm 0 1 (2) 1 (1) 
Bowen’s disease 1 (2) 0 1 (1) 
Peripheral T-cell lymphoma, unspecified 1 (2) 0 1 (1) 
Uterine leiomyoma 1 (2) 0 1 (1) 

Malignancies‡‡ 2 (4) 0 2 (2) 

Bowen’s disease 1 (2) 0 1 (1) 
Peripheral T-cell lymphoma, unspecified 1 (2) 0 1 (1) 

Cardiac disorders** 2 (4) 0 2 (2) 
Bundle branch block right 1 (2) 0 1 (1) 
Palpitations 1 (2) 0 1 (1) 

Serious AESIs    
Infections** 3 (6) 2 (4) 5 (5) 
Cardiac disorders** 0 0 0 
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Serious CVT events‡‡ 0 0 0 

SAEs were defined as adverse events that were either: a) fatal, b) life-threatening, c) requiring 
hospitalization or prolongation of existing hospitalization, d) resulting in persistent 
disability/incapacity e) a congenital anomaly/birth defect, f) other.  
*As assessed by the study investigator; †defined as SAEs that started more than 28 days after the last 

dose of mepolizumab; ‡during this event a blood eosinophil count of 120 cells/L was recorded, this 
event was identified as a “HES flare” (verbatim) by the treating investigator; §Identified by the 
investigator in case report forms designed for collecting data on systemic reactions and local 
injection site reactions; ║considered by the investigator to represent systemic reactions meeting 
Sampson's anaphylaxis criteria; **Preferred Terms within the ‘Infections and Infestations’, 
‘Neoplasms Benign, Malignant and Unspecified (Including Cysts and Polyps)’ and ‘Cardiac Disorders’ 
MedDRA (V22.1) SOCs; ††identified based on a published list of pathogens and/or presentations of 
specific pathogens to be considered as potential opportunistic infections in the setting of biologic 
therapies19; ‡‡identified from prespecified standardized MedDRA (V22.1) queries. 
AE, adverse event; AESI, adverse event of special interest; CVT, cardiovascular and thromboembolic; 
HES, hypereosinophilic syndrome; MedDRA, Medical Dictionary for Regulatory Activities; SAE, 
serious adverse event; SC, subcutaneous; SOC, system organ class. 
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Figure Legends 

Figure 1. Study design  

*Patients who continued to receive mepolizumab after the extension study (via mepolizumab HES 

EAP) had their last assessment on Week 20; †patients who did not continue to receive mepolizumab 

after the extension study had their last follow-up visit at Week 28, 12 weeks after their last dose of 

mepolizumab. 

BEC, blood eosinophil count; EAP, expanded access program; HES, hypereosinophilic syndrome; 

Q4W, administered every 4 weeks; SC, subcutaneous. 

 

Figure 2. Patient disposition 

*Two patients withdrew from the study after the final planned study treatment but before the 

planned follow-up visit; †2 patients withdrew from the study at the same time they discontinued 

study treatment; 1 patient completed follow-up after discontinuing study treatment. 

 

Figure 3. Cumulative number of HES flares in the OLE study (safety population) 

HES, hypereosinophilic syndrome; OLE, open-label extension; SC, subcutaneous. 

 

Figure 4. Summary of OCS endpoints in patients receiving OCS at the start* of the OLE  

Panel A shows mean and median OCS doses at the start* and Weeks 16–20 of the OLE study in 

addition to mean (SD) change from the start* to Weeks 16–20, Panel B shows the proportion of 

patients who achieved a ≥50% reduction in OCS dose during the OLE study, and Panel C shows the 

proportion of patients with an OCS dose ≥10 mg/day at the start† of the OLE who achieved a dose 

≤7.5 mg/day during the study.  

*73 patients (39 in the previous placebo group and 34 in the previous mepolizumab group) were 

receiving OCS at the start (Weeks 0–4) of the OLE study: all of these patients had available data 

during Weeks 4–8 and 72 patients (38 and 34 in the previous placebo and previous mepolizumab 

groups, respectively) had available data during Weeks 8–20; †39 patients (20 in the previous placebo 

group and 19 in the previous mepolizumab group) had an OCS dose ≥10 mg/day at the start (Weeks 

0–4) of the OLE: all of these patients had available data during Weeks 4–8 and 38 patients (19 in 

both the previous placebo and previous mepolizumab group) had available data during Weeks 8–20. 
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OCS, oral corticosteroids; OLE, open label extension; SC, subcutaneous. 

 

Figure 5. Blood eosinophil counts throughout the open-label extension study and the initial double-

blind study 

Panel A shows absolute baseline blood eosinophil counts during the OLE study. Panels B and C show 

ratio to baseline blood eosinophil counts during the OLE and double-blind studies, respectively. 

Vertical bars in all panels represent 95% CI. 

CI, confidence interval; SC, subcutaneous. 
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mepolizumab study group 

Argentina: Gabriel Ricardo García, Centro Platense en Investigaciones Respiratorias, Buenos 

Aires; Pablo Pascale, Consultorio Médico, Buenos Aires, Ciudad Autonoma de Buenos Aires; 

Luis Wehbe, Instituto Ave Pulmo-Fundacion Enfisema, Buenos Aires; Belgium: Daniël 

Blockmans, UZ Leuven – Campus Gasthuisberg, Leuven; Florence Roufosse, Hôpital Erasme, 

Brussels; Brazil: Martti Anton Antila, Clinica de Alergia Martti Antila and Hospital Santa 

Lucinda, Sorocaba, São Paulo; Daniela Blanco, Hospital São Lucas da PUCRS, Centro de 

Pesquisa Clinica, Porto Alegre, Rio Grande Do Sul; Andreia Luisa Francisco Pez, Pesquisare 

Saúde Sociedade Simples Ltda, Santo André-SP, São Paulo; France: Stanislas Faguer, Centre 

Hospitalier Universitaire de Toulouse - Hôpital Rangueil, Toulouse; Jean-Emmanuel Kahn, 

Hôpital Foch, Service de Médecine Interne, Suresnes; Guillaume Lefévre, Centre Hospitalier 

Régional Universitaire de Lille – Hôpital Claude Huriez, Lille; Antoine Neel, Service de 

Médecine Interne, CHU de Nantes - Hôtel Dieu, Nantes Cedex, France; Germany: Peter M. 

Kern, Klinikum Fulda-MVZ Medizinische Klinik IV, Fulda; Andreas J. Reiter, 

Universitätsmedizin Mannheim, III. Medizinische Klinik, Mannheim; Bastian Walz, Medius 

Kliniken, Kirchheim unter Teck; Tobias Welte, Medizinische Hochschule, Hannover; Italy: 

Fabrizio Pane, Azienda Ospedaliera Universitaria Federico II, U. O. Ematologia e Trapianti di 

Midollo, Napoli; Alessandro M. Vannucchi, Azienda Ospedaliero-Universitaria di Careggi, 

Dipartimento di Medicina Sperimentale e Clinica, Firenze; Mexico: Ruth Cerino-Javier, 

Hospital Angeles de Villahermosa, Villahermosa, Tabasco; Dante D. Hernández-Colín, 

Instituto Jalisciense de Investigación Clinica, Sociedad Anónima de Capital Variable, 

Guadalajara, Jalisco; Héctor Glenn Valdéz-López, CRI Centro Regiomontano de Investigacion 

SC, Monterrey, Nuevo León; Poland: Izabela R. Kupryś-Lipińska, Samodzienly Publiczny 

Zaklad Opieki Zdrowotnej, Uniwersytecki Szpital Kliniczny nr 1 im. Norberta Barlickiego UM 

W Łodzi, Łódź, Łódźkie; Jacek Musial, Szpital Uniwersytecki w Krakowie, Oddzial Kliniczny 

Alergii i Immunologii, Krakow; Romania: Eniko Mihaly, SC Dora Medicals SRL Targu Mures; 

Viola Maria Popov, Str. George Enescu nr. 12, Centrul Medical Unirea - 

Enescu, Bucharest, Romania; Russia: Vladimir Ivanov, Almazov National Medical Research 

Center, Ministry of Health of Russian Federation, St Petersburg; Nikolay Tsyba, Scientific 

Advisory Department of Chemotherapy of Myeloproliferative Disorders, Hematology 

Research Center, Moscow; Spain: Maria C. Cid, Hospital Clinic i Provincial de Barcelona, 

Barcelona; Maria Laura Fox, Hospital Vall d Hebrón, Barcelona; Guillermo Sanz Santillana, 

Hospital Universitari i Politecnic La Fe, Valencia; United Kingdom: Andrew J. Wardlaw, 

Institute for Lung Health, Department of Allergy and Respiratory Medicine, Glenfield 

Hospital, Respiratory Biomedical Research Unit, Leicester; United States: Praveen Akuthota, 

University of California, San Diego, California; Joseph H. Butterfield, Mayo Clinic, Rochester, 

Minnesota; Geoffrey L. Chupp, Yale New Haven Hospital, New Haven, Connecticut; Gerald J. 

Gleich, University of Utah, Dermatology Midvalley Health Center, Murray, Utah; Devi Jhaveri, 

Ohio Clinical Research Associates, Mayfield Heights, Ohio; Marc E. Rothenberg, Cincinnati 

Children’s Hospital Medical Center, Cincinnati, Ohio. 
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