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Efficacy and safety of mepolizumab in hypereosinophilic syndrome:
a Phase lll, randomized, placebo-controlled trial

Patients received placebo (n=54) or mepolizumab 300 mg SC (n=54)

plus existing HES therapy. %
Weeks @ @ @ @ Primary endpoint*
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of patients who a flare flare rate patients
experienced experienced

a flare or on-treatment
withdrew adverse events
during study

*Secondary endpoints included time to first flare, annualized flare rate, proportion of patients experiencing a flare during Weeks 20-32 and change from baseline at I Placebo HEE Mepolizumab

Week 32 in fatigue severity; safety outcomes were also assessed. HES, hypereosinophilic syndrome; SC, subcutaneous.
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Abstract(243/250 words)

Background: Anti-interleukin-5 therapy is a potential treatméor patients with hypereosinophilic

syndrome (HES), although its clinical efficacy reclear.

Objective: To investigate the clinical efficacy and safetyntdpolizumab versus placebo in patients

with HES.

M ethods: This randomized, multicenter, double-blind, pla@eontrolled, Phase Il trial was
conducted across 39 centers in 13 countries. igiatients ha&lP1L1-PDGFRA-negative HES,
experience@?2 flares (worsening of HES-related symptoms or éleosinophil count requiring
therapeutic escalation) in the previous 12 montfisiead a screening blood eosinophil catt@00
cellsjuL. Patients were randomized (1:1) to subcutaneapotizumab (300 mg) or placebo every 4
weeks for 32 weeks, plus existing HES therapy. giimaary outcome was the proportion of patients
with >1 flare (worsening of HES-related symptoms necatisg therapy escalation 82 courses of
blinded rescue oral corticosteroids) during thelgtin addition, patients who withdrew early from

the study were counted as having a flare. Safedp@nts were also assessed.

Results: The proportion of patients experienciag flare/withdrawing from the study was 50% lower
with mepolizumab versus placebo (15/54 [28%3B0/54 [56%]; p=0.002).ogistic regression
analysis was consistent with the primary analysigi$ ratio: 0.28; 95% confidence interval: 0.12,
0.64; p=0.003). Similar proportions of patientstie mepolizumab and placebo groups experienced

on-treatment adverse events (48/54 [89%6}7/54 [87%]).

Conclusion: Compared with placebo, mepolizumab significantiguced the occurrence of flares in

patients with HES, with no new safety signals id&t.

Funded by GlaxoSmithKline; ClinicalTrials.gov numbRCT02836496.
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Clinical implications (29/30 wor ds)

Mepolizumab is the first treatment shown to reddisease flares in patients wiEhP1L1-PDGFRA-
negative HES. These findings represent an impoadvéance for the management of this rare,

debilitating disease.

Capsule summary (34/35 words)

This is the largest interventional clinical studsrformed in patients with HES to date and
demonstrates for the first time that mepolizumadisisociated with a reduction in disease flares

without significant adverse events.

Key words

Hypereosinophilic syndrome, mepolizumab, flareiceffy, safety

Abbreviations

AE, adverse event; BFI, brief fatigue inventory; Body mass index; Cl, confidence interval;

CMH, Cochran—Mantel-Haenszel test; eCRF, electrcasge report form; EGPA, eosinophilic

granulomatosis with polyangiitis; HES, hypereosimitip syndrome; IL, interleukin; IV, intravenous;

MAR, missing at random; MedDRA, Medical Dictiondoy Regulatory Activities; OCS, oral

corticosteroid; SAE, serious AE; SC, subcutane8ils;standard deviation.
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I ntroduction

Hypereosinophilic syndrome (HES) is a rare grougisbrders characterized by elevated eosinophél$ew
blood and/or tissue'sThe clinical presentation of the disease is highalsiable, but dermatological, pulmonary,
gastrointestinal and cardiovascular symptoms @guintly reported.? The goal of treatment for patients with
HES is the long-term reduction of blood and tissasinophil levels to reverse and prevent end-odganage.
With the exception of patients with imatinib-sen&tHES variants (including those associated withEIP1-
like-1-platelet-derived growth factor receptofusion genefIP1L1-PDGFRA]), the standard of care consists
of glucocorticoids and cytotoxic/immunosuppressiverapy® However, these have variable efficacy and are
often associated with significant morbidity and exbe side effects’ The heterogeneous nature of the disease
also makes clinical management challenging, witiepgs typically displaying different patterns a$ease

activity (e.g. symptom worsening/relapse).

Interleukin (IL)-5 is a key regulator of eosinophiblogy? therefore therapy directed against the IL-5 pathwa
has been explored as a potential treatment foeqatwith HES. Mepolizumab, a targeted, humanized,
monoclonal antibody that selectively binds to ILisbapproved for use in patients with eosinopldigeases
such as severe eosinophilic asthma and eosinognéitulomatosis with polyangiitis (EGPAY Previous
clinical studies in patients with HES have showauezd blood eosinophil counts and oral corticostiefOCS)
sparing with mepolizumab treatment (750 mg adnenést intravenously [IV]§™** Although small open-label
studies suggest that mepolizumab may reduce disetiséy in HES, this has not been explored ingk#ing

of a randomized, double-blind, placebo-controlieal .t The aim of this study was to investigate ¢heical
efficacy and safety of a mepolizumab dose (300 dmiaistered subcutaneously [SC] every 4 weeks),

identified through blood eosinophil modeling, vexglacebo in patients wiffl P1L1-PDGFRA-negativeHES.

Methods

Trial design and procedures

This was a randomized, placebo-controlled, doubretpparallel-group, multicenter, Phase Il tf{@SK
ID:200622; ClinicalTrials.gov No. NCT02836496), cutted at 39 sites across 13 countriggpplementary

Material). The trial protocol is available via the GSK Gial Studies Register.After screening (1-4 weeks),
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patients were randomized (1:1) to receive mepolau8300 mg SC) or placebo every 4 weeks, plus their
existing HES therapy, for 32 week&gure 1A). Baseline HES therapy dosing was maintained tirout the
treatment period unless there was symptom worseahatgequired a dose increase. Where possiblenpat

who discontinued study treatment prematurely caiihin the study until Week 32.

The trial was conducted in accordance with thecathprinciples of the Declaration of Helsinki, the
International Conference on Harmonization Goodi€dihPractice guidelines, and applicable countrgesiic

regulatory requirements. All patients provided teritinformed consent.

Patients

Enrolled patients werel2 years of age at screening, had received a ds&otFIP1L1-PDGFRA-negative
HES>6 months previously, had uncontrolled HES (defiaed history of2 flares within the past 12 months
and a blood eosinophil count000 cellsiL at screening) and had been receiving stable waokg HES
therapy (which could include, but was not limitedQCS, immunosuppressive, and/or cytotoxic therémy}4
weeks before and including randomization. HES diagnwas based on organ system involvement and/or
dysfunction that could be directly related to add@osinophil count >1500 celit/ on>2 occasions, and/or
tissue eosinophilia, without a discernible secopdause'® Historical flares were defined as a worsening of
HES-related clinical symptoms or a blood eosinopbiint requiring an escalation in therap¥;flare within
the past 12 months had to be unrelated to a decie&tES therapy in the preceding 4 weeks. Allgyas
required OCS/cytotoxic/immunosuppressive therapyHaS flares in the 12 months before screeningeRist
with life-threatening HES or life-threatening HE& morbidities were excludeddditional information

regarding inclusion/exclusion criteria and withdedistopping criteria is provided Bupplementary M aterial.

Randomization and masking

Randomization was performed using an interactigpaase system. The randomization sequence was
computer-generated centrally using a permuted hieskgn of block size 4 and stratified by regiolSQA)
Argentina, Mexico, and Brazil; rest of world). Mdzamab and placebo were prepared by staff awatkeof
trial group assignments but not involved in triss@ssments; preparations were identical in appezsrd
administered in a blinded fashion. InvestigatorSKGtaff involved in the study, and patients weeded to

study treatment, results of absolute blood eosiih@plnts, total white blood cell counts, and wibteod cell

7
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differentials; blinding was maintained for the ftriel duration. Separate GSK staff who were urd#ith to
blood eosinophil counts (but not involved in otaspects of the trial) monitored blood eosinophilrits
throughout the study and initiated rescue blind&b@eatment if necessary (see below &moplementary

Material).
Outcomes

The primary endpoint was the proportion of patient® experienced a flare during the 32-week stwahjop.
A HES flare was defined as either: a) a HES-relataical manifestation, based on a physician-doentad
change in clinical signs or symptoms, necessitaimgcrease in the maintenance OCS dosglBymg
prednisone equivalent/day for 5 days or an incredaddition of any cytotoxic and/or immunosuppressHES
therapy; or b) receipt of2 courses of blinded OCS during the treatment dedm increase in blood eosinophil
count above the pre-defined threshold level (inabsence of a clinical manifestation requiring scadation of
HES therapy by the investigator) led to the adnhiat®n of blinded OCS treatment for approximat2iyweeks
after which blood eosinophil count was reassefBlxded OCS was discontinued if this blood eosiribph
count was no longer above the pre-defined thresloold new blinded OCS course was started if iziesd
above the pre-defined threshold (in the abseneectihical manifestation requiring an escalatiotH&S
therapy by the investigator since the first blind®@S course). When a patient received a secondeadr
blinded OCS during the 32-week treatment periog péitient was considered to be experiencing a flare
according to definition (b). To be considered &g flare, the onset date of a new flare muse leen at

least 14 days after the resolution of the mostnefiare.

Secondary endpoints were time to first flare (allmpassessment of the probability of first flareptime); the
proportion of patients with a flare during Weeks-2B, the annualized rate of flares and change from baseline

at Week 32 in fatigue severity (assessed by dailgptetion of the Brief Fatigue Inventory [BFI] iteBnusing
an eDiary: BFI range-010; higher score indicates worse fatigue severity).!” Blood samples were taken at each
visit to determine blood eosinophil counts. Sagetgessments included monitoring for adverse eVAHS)

and serious AEs (SAEs), including systemic andllizgaction-site reactions. Immunogenicity was also

assessedS(ipplementary Material).
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Satigtical analysis

An initial sample size of 80 patients (40 per tneatt arm) was estimated to provide at least 90%epoov
detect an absolute reduction of 38% (at a two-sgiguificance level of 0.05) in the proportion d@tignts
experiencing a flare during the study period, assgrthe true proportion of patients experiencirftaee on
placebo is 60%. As there were little previous datsupport this estimate of 60%, a pre-plannedielihsample
size re-estimation was conducted using a non-caatiparanalysis; this permitted an increase in sarajze if
the blinded overall flare rate was <30%. Sample sizestimation based on non-comparative intergulte has
been shown to have a negligible effect on the Tygreor probability'® Since the re-estimation was blinded,
only the overall event rate (proportion of patiemith a physician-documented flare) was used ferrtéhx
assessment. The sample size re-estimation retpmeer to detect an absolute risk reduction of 38#ba
relative risk of 0.28, subject to a maximum sangite of 60 per group (120 patients overall). Thapprtion of
patients who had a flare was monitored. When 6@pathad been randomized, the estimated blindecatlv
proportion of patients who would have a flare by &md of the 32-week treatment period was betw8eand
27.5%, and the sample size (rounded to the nebbgsatients) required to maintain 90% power wasutated
to be 50 patients per arm; a decision was theref@@e to increase the sample size to 50 patienisrpe(100

patients overall).

Efficacy endpoints were assessed in the intenteatpopulation (all patients who were randomizedilyzed
by randomized trial groups); safety endpoints vemsessed in the safety population (all patients wére
randomized and received dose of mepolizumab or placebo; analyzed byrtreat received for >50% of
injections administered). Baseline OCS dose andmegere included as stratification factors or atat@s in
all statistical analyses, unless otherwise stddath for patients continuing in the study afteatneent

discontinuation were included in efficacy analyses.

Proportions of patients experiencing a flare werayred using a Cochran—Mantel-Haenszel test,
supplemented by a logistic regression model. Patieho withdrew prematurely from the study werduded
in the analysis as having a flare; sensitivity geas$ to assess the impact of missing data wererpeztl. Time
to first flare was analyzed using a Cox proportidrezards regression model; cumulative event natrs

calculated using the Kaplan—Meier method. The aimadarate of flares was analyzed using a negative
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binomial generalized linear model with a log linkattion including the log of the observed time daoffset
variable). A post-hoc subgroup analysis by basdliGs dose (0 mg, >85 mg, >5<10 mg, >10 mg
prednisone equivalent daily dose) was conducteddtir the proportion of patients experiencitigflare and
the rate of flares, using logistic regression aegative binomial generalized linear regressiorpeetvely;
owing to the small sample size in each subgrouporewas not included as a covariate in these araly
Change from baseline in fatigue severity at Weekvag analyzed using a Wilcoxon Rank Sum test with a
additional stratification factor of baseline fatggseverity; patients with missing data were inctuotethis
analysis with the largest value observed for artiept A supportive repeated measures analysisintw
missing data was assumed to be Missing at RandoiiR{Mvas also performed. For strong control of type
error, a hierarchical, closed testing procedure weasl for primary and secondary endpoints. Repqrealues
are two-sided and not adjusted for multiplicity rifer information on statistical methods is prodade the

Supplementary Material.

Results

Patient population

Patients were recruited from 7 March 2017 to 188et 2018; follow-up continued until 8 August 2019.
Overall, 141 patients were screened for eligibéibd 108 were randomized, of whom 54 received nimpobhb
and 54 received placebBifure 1B). A total of four patients (two per treatment godwithdrew from the study
before Week 32; two additional patients (one peatiment group) discontinued treatment but contirnaéde

study until Week 32. Patient demographics andadintharacteristics are shownTiables| and E1.

Primary endpoint

Overall, 65 flares were reported in 42 patientsruthe study; most (50/65; 77%) met flare defonitia)
(physician-documented change in clinical signsyonoms requiring OCS therapy escalation or aregee
in/addition of cytotoxic and/or immunosuppressilerapy)(Table E2; Figure 2A). Three patients withdrew
prematurely from the study prior to experiencinitpge. The proportion of patients who experieneédlare
during the study or who withdrew from the study 8886 lower for patients receiving mepolizumab versu

placebo (15/54 [28%l]s 30/54 [56%]; p=0.00Z2Table I1). Logistic regression analysis was consistent tith

10
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primary analysis (odds ratio:ZB; 95% confidence interval [Cl]: 0.12, 0.64; p=@BY; similar results were

obtained in sensitivity analyses to assess thedtgfanissing dataRigure E1).

A similar benefit was seen in a post hoc analysth® proportion of patients who experiencedflare meeting
flare definition a); the proportion of patients wéxeperienced-1 definition a) flare was significantly lower in
the mepolizumab group than in the placebo groufb@R2%]vs 23/54 [43%];p=0.024; odds ratio: 0.35, 95%
Cl: 0.15, 0.85; p=0.020). Owing to the small numbfkpatients experiencirgl flare meeting definition b)

(receipt of>2 courses of blinded OCS) statistical analysidares meeting definition b) was not performed.

The post hoc subgroup analysis of the primary emdifxy baseline OCS dose showed a slight trend ridsva
increasing mepolizumab benefit in flare occurrecmmpared with placebo with increasing baseline dG&

category Figure E2A).

Secondary endpoints

The Kaplan-Meier estimate of the probability osfiflare over time is presentediigur e 2B; the risk of
experiencing a first flare during the treatmentqemwas 66% lower for patients treated with mepgtiab
versus placebo (hazard ratio39; 95% ClI: 018, Q67; p=0002) (Table Il). Fewer patients experienced a flare
or withdrew from the study during Weeks 20-32 wheseiving mepolizumab compared with placebo (9/54
[17%] vs 19/54 [35%]; p=002; odds ratio: B3; 95% CI: 013, 085; Tablell). The adjusted annualized rate of
flares was also 66% lower with mepolizumab compavigh placebo (B0 vs 1.46 flares per year, respectively;
p<0.001) (Tablell); results of the post hoc analysis by baseline @@ showed that this between-treatment
difference was similar regardless of baseline OG&dategoryHigure E2B). In addition, fatigue severity at
Week 32 improved with mepolizumab compared witltgko (median change,.6® vs 0.32, respectively;

p=0.04) (Tablell; Figure 2C).

Blood eosinophil count

At Week 2, the geometric mean blood eosinophil taupatients receiving mepolizumab was markedly
reduced compared with baseline (1460 cells/uL @ d&lls/uL). This reduction reached a nadir by Weeind

was sustained to Week 3Ri¢ure 2D; Figure E3). At Week 32, patients receiving mepolizumab h&2%

11
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reduction from baseline in blood eosinophil couminpared with those receiving placebo (least squaszm

blood eosinophil counts at Week 32: 70 and 90G/&4l, respectivelyT able E3).
Safety

The proportion of patients who experienced on-imegitt AEs was similar between groups (48/54 [89%h wi
mepolizumab and 47/54 [87%] with placef@@ble I11). The most frequently reported AEs were bronchitis
diarrhea, headache, nasopharyngitis, pain in eilyepruritis, rhinitis and upper respiratory tractection
(Tablelll). AEs considered by the investigator to be drugteel were reported in 12/54 (22%) patients
receiving mepolizumab and 7/54 (13%) of those rewgiplacebo Tablelll). Local injection-site reactions
occurred in 4/54 (7%) patients receiving mepolizbraad 2/54 (4%) of those receiving placebalflel11).
On-treatment SAEs occurred in 10/54 (19%) patiesteiving mepolizumab and 8/54 (15%) of those raagi
placebo; none were considered drug-relaTeable | 11; Table E4). One death was reported in the mepolizumab
group (owing to HES flare, pneumonia, respirat@ijufe and septic shock), which was not considésethe
investigator to be treatment-relatedlipplementary Material). One patient receiving mepolizumab had

positive anti-mepolizumab antibodies at Week 32 dwmr, these were not neutralizing.

Discussion

This randomized, placebo-controlled, Phase Il gaeimonstrated that treatment with mepolizumab (890
SC) was associated with a 50% reduction in thegmt@m of patients with HES who experiencetflare
during the 32-week treatment period, compared plgleebo. Patients included in the study had expeeid>2
flares requiring an escalation in treatment intBemonths prior to the study and had blood eosiihaphints of
>1000 cells/uL at baseline, indicating uncontroliésbase. Consistent with the previous clinical ofdV
mepolizumab in patients with HES, the frequencieAis were generally similar between patients naogi
mepolizumab and placeBband the types of AEs reported in patients recgivirepolizumab treatment were

also similar to those previously reported-

IV administration of mepolizumab (750 mg) has bsekown to be associated with reduced OCS use iarati
with HES! 3 ¥and improvements in symptoms such as pruritis) l€ions, nasal congestion and polyposis
and dysphagi&.’° However, given the heterogenous nature of theadisedentification of a suitable endpoint

for assessing the impact of treatment on diseasstads challenging. For this reason we focusedflares,
12
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using a definition that captured changes in sigre/mptoms necessitating an increase in standardk
and/or a sustained increase in blood eosinophittsoflpoth of which indicate a lack of disease aaitr
Although it could be argued that inclusion of acrgase in blood eosinophil count as part of the ftkefinition
could potentially favor mepolizumab given it's maafeaction, approximately three quarters of repbftares
in our study were identified by physicians base&aange in clinical signs or symptoms resultmgn
increase in therapy. For each definition a) fldne,physician documented the symptoms that wersepteand
provided a narrative; all such data were consistéthita HES flare. The clinical signs and symptaeysorted
during these flares varied between patients, lmtided dermatologic, gastrointestinal, respiratorg
neurologic symptoms, as well as pain and fatigiis.dlso worth noting that although flares haveb®en used
previously as a formal outcome measure in HESfl#ne definition we used allowed investigators &pture
the worsening in clinical signs and symptoms aceoseoad range of organ systems typically seen by
physicians treating patients with HES in the clifitoreover, these flares could occur at any timenduthe
study, whereas definition b) flares, which weredabasn an increase in blood eosinophil count, weteded at
treatment visits. The assessment of worsening basedclinical need for an increase in treatmestnslar to
the efficacy endpoint employed in mepolizumab s$rfalr other eosinophil-mediated conditions. Fomepke, in
severe eosinophilic asthma, clinically significambcerbations were defined as a worsening of astequaring
use of OCS, hospital admission or emergency degattwisit'® and in EGPA, relapse was defined as active
vasculitis, asthma symptoms or nasal and/or sirsgade leading to an increase in OCS or immunosspye

therapy or hospitalizatioff.

Despite heterogenous organ involvement in patieitts HES, fatigue has been reported as a signmpsym
in several studies and improves with mepolizumahtment: ° Consistent with this, we observed an
improvement in fatigue severity (based on resuttexfBFI item 3) compared with baseline in patieetseiving
mepolizumab versus placebo. Use of the BFI in p&iwith HES has not been reported previously gfioee
the minimal clinically important difference in thistient population has not been defined. Nonetlsekbe
mitigation of fatigue symptoms may be an importzatient-reported benefit in patients receiving nove

treatment options for HES.

Mepolizumab treatment was also associated withfa 8luction from baseline in blood eosinophil count

compared with placebo, which is similar to eartitmical studies of mepolizumab in patients with Git& 1* 13
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14 As increased blood eosinophil count is a surrogateker for tissue eosinophilia and organ damage in
patients with HES, the substantial reduction irobdl@osinophil count that we observed with mepoliabns a
relevant finding. Taken together with the obsensthat patients receiving mepolizumab experierieagr
flares than those receiving placebo, our resuljgast that mepolizumab would likely be benefiotapatients
with uncontrolled HES, particularly as this wouikely lead to a reduced need for
OCSl/cytotoxic/immunosuppressive therapy. Althougdost hoc subgroup analysis of the proportion depés
who experiencedl flare by baseline OCS dose suggested a slighd t@vards a greater mepolizumab
treatment effect with increasing OCS dose categhgre was no evidence of a difference in treatraéfatt by
baseline OCS dose category when analyzing theofdkgres. As such, our data suggest that mepolghuim an
important treatment option for patients with uncoléd HES, regardless of their prior maintenancsedof

ocCs.

There are several study limitations to considestFhe eligibility criteria were broad and whitest patients
were receiving chronic OCS or immunosuppressamapyeat baseline, some patients were only treated a
needed in the event of a flare to avoid the lomgitwxicity associated with standard of care maiatee
therapy. Second, all patients had a blood eosihopbint>1000 cellsiL at screening, although this
requirement may not be appropriate in clinical pcacas patients’ existing therapy may have alreadyced
blood eosinophil counts to below this thresholdirdhone of the definitions used to identify flangas based
on an increase in the maintenance OCS dosd Byng/day for 5 days. It is possible that there imaye been
instances where the OCS dose increased, but nagkrio have been counted as a flare; as a rdsalbhumber
of flares may have been underestimated in bothnerat arms. Finally, the treatment period was Ehito 32
weeks, as physicians were not comfortable with dleosinophil count blinding for a longer time pekio
However, the ongoing open-label extension (Clificals.gov No. NCT03306043) will provide longerter
information (up to 52 weeks) on the efficacy anfiétsaof mepolizumab in patients with HES. In adufitj
results from a compassionate use program in patieith HES indicate that long-term treatment (ug 1o

years) is well-tolerated in those who are non-raspe or intolerant to other therapfés.

In conclusion, mepolizumab is the first treatmdmdwen to reduce disease flares in patients WitPlL1-
PDGFRA-negative HES, with no new safety signals iderdifids such, the findings from this study represent

an important advance for the management of thes debilitating disease.
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Tablel. Baseline demographic and clinical characteristighé intent-to-treat population*

Placebo M epolizumab
300 mg SC
(N=54) (N=54)
Characteristic
Age, mean (range), years 45.4 (15-80) 466 (12-82)
Female sex, n (%) 27 (50) 30 (56)

BMI, kg/m?, mean (SD)

26.20 (5.934)

2638 (5.885)

Duration of HES, years, mean (SD) 5.66 (8035) 545 (5079)
Baseline HES therapy, n (%)
Any 49 (91) 50 (93)
OoCs 38 (70) 40 (74)
Prednisone20 mg/day or equivalent 37 (69) 35 (65)
Prednisone >20 mg/day or equivalent 1(2) 5(9)
Cytotoxic/immunosuppressive therdpy 9 (17) 14 (26)
Other 19 (35) 22 (41)
Not taking OCS or cytotoxic/immunosuppressive theray 14 (26) 11 (20)
Prednisone equivalent daily dose (faghedian (range)
Patients with a baseline prednisone equivaleny da
10.0 (3-25) 100 (3-50)
dose >0 mg only
All patients 5.6 (0-25) 5.6 (0-50)
Number of flares in 12 months prior to screeningam(SD) 2.7 (1.02) 27 (1.28)
Geometric mean (SD of log) blood eosinophil couocells/uL 1350 (Q708) 1460 (1046)
Most bothersome HES-related symptéms(%)
Breathing symptoms 30 (56) 30 (56)
Skin symptoms 28 (52) 25 (46)
Muscle or joint pain 20 (37) 24 (44)
Nasal or sinus symptoms 19 (35) 22 (41)
Abdominal pain or bloating 24 (44) 16 (30)
Chills or sweats 5(9) 10 (19)
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*Statistical significance testing between groups wat performed.

"Examples of cytotoxic/immunosuppressive therapuithe but are not limited to hydroxyurea,
cyclosporine, imatinib, methotrexate, tacrolimusj] azathioprine.

*Examples of ‘other’ HES therapy include but are limoited to beclometasone dipropionate,

formoterol fumarate, omeprazole, salbutamol, tipitim bromide, triamcinolone acetonide, and
cetirizine.

"Values of zero were replaced wittD05 prior to log transformation.

SAs reported by patients; at baseline/randomizatimtients reported up to three HES related symptoms

that they considered most bothersome.

BMI, body mass index; HES, hypereosinophilic symdep OCS, oral corticosteroid; SC,

subcutaneous; SD, standard deviation.
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Tablell. Summary of efficacy outcomes

Placebo M epolizumab Oddsratio p-value
300 mg SC (95% ClI) (CMH/logistic
(N=54) (N=54) regression)
Primary endpoint: Proportion of patients who experienced >1 HES flare during the 32-week study period
Patients who experienced HES flare during 30 (56) 15 (28) 0.28 (0.12,| 0.002/0.003
the 32-week study period or who withdrew 0.64)
from the study, n (%)
Patients who experienced HES flare 28 (52) 14 (26)
during the 32-week study period, n (%)
Patients who withdrew from the study, n 2 (4) 12
(%)
Secondary endpoints
Time to first flare
Placebo Mepolizumab | Hazard ratio p-value
300 mg SC (95% ClI)
(N=54) (N=54)
Probability of flare by Week 32, % (95% CI) 52.7 (B0 26.3 (16.5, 0.34 (0.18, 0.002
66.5) 40.3) 0.67)
Proportion of patients who experiencedl HES flare during Weeks 20-32
Placebo M epolizumab Oddsratio p-value
300 mg SC (95% CI) (CMH/logistic
(N=54) (N=54) regression)
Patients who experienced HES flare during 19 (35) 9(17) 0.33(0.13, 0.02/0.02
Weeks 20-32 or who withdrew from the study, 0.85)
n (%)
Patients who experienced HES flare 17 (31) 7 (13)
during Weeks 20-32, n (%)
Patients who withdrew from the study, n 2 (4) 2(4)

(%)

Annualized rate of HES flares
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Placebo M epolizumab Rateratio p-value
300 mg SC (95% ClI)
(N=54) (N=54)
Adjusted mean rate of HES flares per year 1.46 0.50 0.34 (0.19, <0.001
0.63)
Change from baseline at Week 32 in fatigue sevérity
Placebo M epolizumab p-value
300 mg SC
(N=54) (N=54)
Median change from baseline 0.32 -0.66 0.04

*Based on Brief Fatigue Inventory item 3 recordedlyd for each patient the mean score over the 7

days prior to baseline and Week 32 was analyzedér@-10; higher score indicates worse fatigue

severity; minimal clinically important differencerfpatients in HES not determined); patients (7

placebo, 4 mepolizumab) with missing data wereuiget! in this analysis with the largest (i.e., wprst

value observed for any patient.

Cl, confidence interval; CMH, Cochran—Mantel-Haehsest; HES, hypereosinophilic syndrome; SC,

subcutaneous.
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Tablelll. Summary of AEs

Placebo M epolizumab 300 mg SC
(N=54) (N=54)
No. of patients (%)
Event
All AEs 47 (87) 48 (89)
Any on-treatment event 47 (87) 48 (89)
Drug-related event* 7 (13) 12 (22)
Leading to treatment discontinuation 2(4) 0
Leading to study withdrawal 2(4) 1(2)
All SAEs 9 (17) 10 (19)
Any on-treatment event 8 (15) 10 (19)
Drug-related event* 0 0
Fatal 0 12y
Anaphylaxis 12y 0
On-treatment systemic or local injection-
site reactions
Systemic reactioris 0 1(2)
Local injection-site reactiofis 2 (4) 4 (7)
Malignancie$ 1(2) 0
Most common on-treatment AEs**
Bronchitis 10 (19) 8 (15)
Diarrhea 7 (13) 5(9)
Headache 7 (13) 7 (13)
Nasopharyngitis 7 (13) 7 (13)
Pain in extremity 2 (4) 6 (11)
Pruritis 7(13) 4(7)
Rhinitis 6 (11) 5(9)
Upper respiratory tract infection 2(4) 8 (15)
On-treatment cardiovascular AEs
Arrhythmia 0 1(2)
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Atrial fibrillation 1(2) 0
Bundle branch block left 0 1(2)
Palpitations 0 2(4)
Restrictive cardiomyopathy 1(2) 0
Tachycardia 1(2) 0

428 Statistical significance testing between groups maperformed.

429  *Status assigned by the investigators while masaetle treatment groupOne fatality was reported
430 (owing to HES, pneumonia, respiratory failure, aegtic shock) but this was not considered relaied t
431  treatment'The investigator did not consider this event taeepnt a systemic reaction meeting

432 Sampson’s criteria for anaphylaxislentified by the investigator in the eCRF desigtedollect data
433 on systemic reaction¥dentified by the investigator in the eCRF desigtedollect data on local

434 injection site reactionddentified from prespecified standardized MedDR/Axes. **Reported in

435  >10% of the patients in any treatment groUipEs in the Cardiac Disorders system organ class. AE
436  adverse event; eCRF, electronic case report fof8,Hhypereosinophilic syndrome; MedDRA,

437 Medical Dictionary for Regulatory Activities; SABerious adverse event; SC, subcutaneous.

438
439
440
441
442
443
444
445

446
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Figure Legends

Figure 1. Study design and enrolment and follow-up of patigPénel A shows the design of the
study. Panel B shows the screening, enrolmentoraimhtion, treatment, and follow-up of patients.

*Following study completion, patients could be eatkin an open-label extension (mepolizumab 300
mg SC, every 4 weeks; GSK Study ID: 205203; Cliffidals.gov No. NCT03306043). Patients who
continued with open-label mepolizumab had their éssessment at Week 32.

TPatients who did not continue with open-label mizpohab had an additional 8-week follow-up
geriod, concluding with a final visit 12 weeks aftieeir last dose.

Two patients (one in the placebo group, one imtiepolizumab group) discontinued treatment and
remained in the study off-treatment until Week B&e patient in the placebo group discontinued
owing to a lack of willingness to regularly fill bthe eDiary; the patient in the mepolizumab group
discontinued owing to patient/proxy decision.

"The patient in the mepolizumab group who discomihawing to adverse event experienced four
serious adverse events (HES flare, pneumonia,regspy failure and septic shock). These were fatal,
and were not considered by the investigator tadegment-related.

HES, hypereosinophilic syndrome; SC, subcutaneous.

Figure 2. Flares, fatigue severity and blood eosinophil ceumthe intent-to-treat population.

Panel A shows the cumulative number of flares therstudy period. Panel B shows a Kaplan—Meier
cumulative incidence curve for probability of fiffdare over time. Panel C shows adjusted mean
change from baseline in fatigue severity*. Panshbws the adjusted geometric mean blood
eosinophil count over time. Vertical bars in PargI€, and D represent 95% CI.

*Fatigue severity assessed based on Brief Fatiguentory item 3 recorded daily; for each patieset th
mean score over the 7 days prior to each time peastanalyzed (range-00; higher score indicates
worse fatigue severity; minimal clinically importatifference for patients in HES not determined).

Cl, confidence interval; HES, hypereosinophilic gsame; SC, subcutaneous; SCR, screening.
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(1:1 allocation)

32-week treatment period
mepolizumab 300 mg SC or placebo

Follow-up

Visit number 1 2 34 5 6 7 8

T Treatment
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Study week Upto 024 16 20 24 28 32% Up to
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TTl 401

Primary efficacy
outcome assessed

141 patients were screened for eligibility

2 failed pre-screening
28 did not meet inclusion criteria

A

?| or met exclusion criteria
1 was withdrawn by physician
2 withdrew (patient decision)

108 underwent randomization

A 4

A 4
54 were assigned 54 were assigned to receive
to receive placebo mepolizumab (300 mg SC)
2 (4%) withdrew; 2 (4%) withdrew;

* 2 had adverse event

* 1 had adverse event!

1 (2%) discontinued study treatment? "« 1 withdrew (patient decision)

1 (2%) discontinued study treatment?

A 4

52 completed study

A

52 completed study
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Primary estimand

Alternative missing data
imputation strategy #1

Alternative missing data
imputation strategy #2

0.0625

0.125 0.25 0.5
Odds ratio (mepolizumab/placebo)

1

Estimate (95% CI)

0.28 (0.12, 0.64)

0.25 (0.11, 0.58)

0.29 (0.13, 0.68)



Baseline OCS use (prednisone or equivalent) Estimate (95% CI)

0 mg/day (n=30) I L | 0.51(0.11, 2.36)
>0 - <5 mg/day (n=24) I il | 0.36 (0.05, 2.47)
>5 - <10 mg/day (n=34) I L i 0.11 (0.02, 0.62)
>10 mg/day (n=20) I L 0.08 (0.01, 1.01)
I T T T T 1
0.001 0.01 0.1 1 2 4 8

Odds ratio (mepolizumab/placebo)

Baseline OCS use (prednisone or equivalent) Estimate (95% CI)
0 mg/day (n=30) —a— 0.35(0.10, 1.19)
>0 - <5 mg/day (n=24) [ i i 0.58 (0.10, 3.41)
>5 - <10 mg/day (n=34) —a— 0.21 (0.07, 0.62)
>10 mg/day (n=20) I L | 0.32 (0.07, 1.47)
I T T T T T T 1
0.002 0.01 01 02 05 1 2 4 8

Rate ratio (mepolizumab/placebo)
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