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Abstract

Background/Aim. Reslizumab is humanized monoclonal
antibody produced by recombinant DNA technology which
binds to circulating interleukin-5 (IL-5) and down-regulates
the IL-5 signaling pathway. Reslizumab is indicated for the
add-on maintenance treatment of patients 18 years and
older with severe eosinophilic asthma phenotype whose
symptoms were inadequately controlled with inhaled corti-
costeroids. The aim of this meta-analysis was to assess the
efficacy and safety of reslizumab compared to placebo in
patients suffering from inadequately controlled, moderate-
to-severe asthma with elevated blood eosinophil counts.
Methods. Our meta-analysis was based on systematic
search of literature and selection of high-quality evidence
according to pre-set inclusion and exclusion criteria. The ef-
fects of reslizumab and placebo wetre summarized using Re-
view Manager (RevMan) 5.3.5 and heterogeneity was as-
sessed by the Cochrane Q test and I? values. Several types
of bias were assessed and publication bias shown by Funnel
plot and Egger’s regression. Results. The meta-analysis in-

Apstrakt

Uvod/Cilj. Reslizumab je humanizovano monoklonsko an-
titelo, stvoreno rekombinantnom DNK tehnologijom, koje
se vezuje za cirkulisudi interleukin 5 (IL-5) i dovodi do nis-
hodne regulacije signalnog puta koji pokreée ovaj intetleu-
kin. Reslizumab je indikovan kao dodatna terapija odrza-
vanja kod bolesnika starijih od 18 godina sa teskim oblikom
eozinofilne astme, ¢iji simptomi nisu dovoljno kontrolisani
inhalacionim kortikosteroidima. Cilj ove meta-analize je bio
da proceni efikasnost i bezbednost reslizumaba u poredenju
sa placebom kod bolesnika sa neadekvatno kontrolisanom,
umerenom do teskom astmom, i sa povisenim brojem eozi-
nofila u krvi. Metode. Nasa meta-analiza je zasnovana na
sistematskom pretrazivanju literature i selekciji dokaza viso-
kog kvaliteta prema prethodno postavljenim kriterijumima
za ukljucivanje i iskljucivanje. Efekti reslizumaba i placebo

cluded 5 randomized, placebo-controlled clinical trials. Res-
lizumab 3.0 mg/kg produced substantial improvements in
forced expiratory volume in 1. second (FEV 1) (mean dif-
ference 0.15 [0.10, 0.21]) and in forced vital capacity (FVC)
(mean difference 0.21 [0.09, 0.32]) over the 15 or 16-week
treatment period, substantial decrease versus placebo in
Asthma Control Questionnaire (ACQ) score (mean differ-
ence -0.28 [-0.41, -0.106]), and substantial increase vs. pla-
cebo from baseline in Asthma Quality of Life Questionnaire
(AQLQ) total score (mean difference 0.24 [0.06, 0.43]).
Also, teslizumab 3.0 mg/kg caused less adverse events ver-
sus placebo (OR 0.67 [0.51, 0.88]), especially asthma wors-
ening (OR 0.53 [0.36, 0.77]) or bronchitis (OR 0.42 [0.24,
0.74]). Conclusion. On the basis of published clinical trials
reslizumab could be considered as an effective and safe
therapeutic option for severe, pootly controlled eosinophilic
asthma for the time being.

Key words:
asthma; eosinophilia; anti-asthmatic agents;
reslizumab; treatment outcome; meta-analysis as topic.

su sumirani pomocu programa Review Menager (RevMan)
5.3.5, a hetereogenost studija je procenjena Kohranovim Q
testom i vrednoscéu I2. Ispitano je nekoliko tipova sklonosti
(bias), pri cemu je i sklonost za izostavljanje publikacija ana-
lizirana pomoc¢u Funnel grafika i Egerove regresije. Rezul-
tati. Meta-analiza je ukljucila pet randomiziranih, placebo-
kontrolisanih klini¢kih studija. Reslizumab 3.0 mg/kg je do-
veo do znacajnog poboljsanja forsiranog ekspiratornog vo-
lumena u 1. sekundi (FEV 1) (srednja razlika 0,15 [0,10,
0,21]) i forsiranog vitalnog kapaciteta (FVC-a) (srednja raz-
lika 0,21 [0,09, 0,32]) posle perioda lec¢enja od 15 do 16 ne-
delja, znacajnog smanjenja u odnosu na placebo Ashtma
Control Questionnaire (ACQ) zbira (srednja razlika -0,28 [-0,41,
-0,16]) i znacajnog povecanja u odnosu na placebo od os-
novne vrednosti Asthma Quality of Life Questionnaire (AQLQ)
ukupnog zbira (srednja razlika 0,24 [0,06, 0,43]). Takode, re-
slizumab 3,0 mg/kg je izazvao manje nezeljenih dejstava u
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odnosu na placebo (OR 0,67 [0,51, 0,88]), posebno kada je
u pitanju pogorsanje astme(OR 0,53 [0,36, 0,77]) ili bronhitis
(OR 0,42 10,24, 0,74]). Zaklju¢ak. Na osnovu publikovanih
klinickih studija reslizumab se moze smatrati efikasnom i bez-
bednom terapijskom opcijom kod bolesnika sa teskom, neade-

kvatno kontrolisanom eozinofilnom astmom.

Kljucne reci:
astma; eozinofilija; antiastmatici; reslizumab; le€enje,
ishod; meta-analiza.

Introduction

There are several phenotypes of bronchial asthma ac-
cording to specific cellular mechanism and characteristics of
patients " . Eosinophilic asthma involves subgroup of adult
patients with late onset of disease, with hypereosinophilia in
blood (>1,000/mm®) and in sputum (> 10%), with severe
exacerbations which can be prevented by systematic and not
by inhaled corticosteroids. Patients with this "endotype" of
asthma have decreased level of athopy and their response on
bronhodilatators is lower compared to subgroup of patients
with allergic asthma *. This kind of inflammation pathway
in asthma where eosinophiles dominate positively correlates
with much more severe asthma exacerbations, higher rate of
hospitalizations which contribute to increase burden of
asthma °. Real prevalence of the eosinophilic asthma is not
known, but it is estimated that 20% of patients with severe
asthma would have this "endotype" of asthma °. Since eosi-
nophiles mainly generate interleukin-5 (IL-5), blockade of
pathways involving IL-5 can be effective therapeutic appro-
ach in patients with eosinophilic asthma ’.

Eosinophils exhibit a substantial role in airway remode-
ling by promoting and sustaining airway inflammation, air-
way wall thickening, fibrosis and angiogenesis *°. Therefore,
suppressing the activity and number of eosinophils could be
an important biological approach in the management of seve-
re eosinophilic asthma '°. IL-5 is a key cytokine for produc-
tion, survival and maturation of eosinophils ''. Due to a very
specific effect on biology of eosinophils, IL-5 is considered
to be an ideal molecular target for the treatment of severe
eosinophilic asthma ' ', Inhibition of signaling mediated by
IL-5 interrupts maturation and survival of eosinophils thus
reducing eosinophilic inflammation *. Mepolizumab was the
first anti-IL-5 antibody that was tested in randomized clinical
trials on eosinophilic asthma . Use of mepolizumab decrea-
sed exacerbation risk, improved quality of life, lowered eosi-
nophil counts, improved asthma control and lung function in
patients with severe eosinophilic asthma in several clinical
studies '*.

Reslizumab is humanized monoclonal antibody produ-
ced by recombinant DNA technology which binds to circula-
ting IL-5 and down-regulates the IL-5 signaling pathway 2,
Reslizumab is indicated for the add-on maintenance treat-
ment of patients 18 years and older with severe eosinophilic
asthma phenotype whose symptoms were inadequately con-
trolled with inhaled corticosteroids, with or without additio-
nal asthma controllers "°. The recommended dosage regimen
is 3 mg/kg once every 4 weeks administered by intravenous
infusion over 20-50 min '°. Although common adverse
events of reslizumab are mild or moderate, like headache,
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nasopharyngitis and upper respiratory tract infection, resli-
zumab can also induce very serious adverse events as
anaphylaxis '’. Reslizumab is contraindicated in patients
with known hypersensitivity to reslizumab or accompanying
excipients .

Although a few clinical trials and one meta-analysis
with reslizumab for inadequately controlled asthma with ele-
vated blood eosinophil counts were published, there are still
some unresolved issues concerning all possible outcomes of
treatment. Summarizing available evidence about all measu-
res of efficacy and safety of reslizumab in this indication te-
sted in clinical trials would be helpful for planning future
studies with reslizumab in asthma. The aim of this meta-
analysis was to assess the efficacy and safety of reslizumab
compared to placebo in patients suffering from inadequately
controlled, moderate-to-severe asthma with elevated blood
eosinophil counts.

Methods

Our study was registered in the international prospecti-
ve register of systematic reviews and meta-analyses (PRO-
SPERO) under the number CRD42016041459 prior to com-
mencement of the research.

The following criteria for considering studies for this
review were used: 1) types of studies — randomized, double-
blind, placebo-controlled clinical trials; 2) types of partici-
pants — patients of both sex aged 1275 years, with at least
one blood eosinophil count of 400 cells per uL or higher du-
ring a 2—4 week period, or sputum eosinophils of 3% or mo-
re, with inadequately controlled asthma (Asthma Control
Questionnaire-7 score > 1.5), taking at least a medium dose
of inhaled corticosteroids with or without another controller
drug (including oral corticosteroids) and with airway
reversibility [> 12% to short-acting beta-agonist (SABA)]; 3)
types of interventions - intravenous infusion of reslizumab 3
mg/kg or of placebo (looking exactly the same as reslizu-
mab) every 4 weeks, for 3 or more doses. Types of outcome
measures used in our analysis were: change in forced expira-
tory volume in 1 second (FEV1) from baseline over 15 or 16
weeks of treatment, change in forced vital capacity (FVC)
from baseline, change from baseline in asthma control que-
stionnaire 7-point scale (ACQ-7) score, change from baseline
in asthma symptom utility index (ASUI) score, rescue use of
blood eosinophil count, asthma quality of life questionnaire
(AQLQ) total score, immunogenicity and adverse events
types and frequency.

Search methods for identification of studies primarily
included electronic databases, and collection of journal artic-
les and books of University Library, University of Kraguje-
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vac, Kragujevac, Serbia. Electronic searches of the literature
were conducted in Medical Literature Analysis and Retrieval
System Online (MEDLINE) (Pub med, coverage from 1966
to present), Scopus/Elsevier (coverage from 1966 to present),
Elton B. Stephens Company (EBSCO) (Discovery Service,
coverage from 1944 to present), The Cochrane Central Regi-
ster of Controlled Trials (CENTRAL) (Wiley Online
Library, coverage from 1966 to present) and a registry and
results database of clinical studies of human participants Cli-
nicalTrials.gov up to July 20, 2016. Additional searches were
conducted up to November the 4th, 2016. The search was li-
mited to articles reporting results from patients older than 12
years. Electronic databases were searched independently for
relevant studies by three authors: MM, AP and VO. The se-
arching strategies were presented in detail for each of the in-
vestigators in the Supplementary file. The most comprehen-
sive strategy was used by the VO for the MEDLINE databa-
se, as following: (("reslizumab"[Supplementary Concept]
OR '"reslizumab"[All Fields]) OR Cinqair[All Fields] OR
(SCH[ALI Fields] AND 55700[All Fields]) OR (DCP[ALl Fi-
elds] AND 835[All Fields])) AND (("asthma"[Medical Su-
bject Heading — MeSH Terms] OR "asthma"[All Fields]) OR
("asthma"[MeSH Terms] OR "asthma"[All Fields] OR
("bronchial"[All Fields] AND "asthma"[All Fields]) OR
"bronchial asthma"[All Fields]) OR ("pulmonary eosinophi-
lia"[MeSH Terms] OR ("pulmonary"[All Fields] AND
"eosinophilia"[All Fields]) OR "pulmonary eosinophilia"[All
Fields] OR ("eosinophilic"[All Fields] AND "asthma"[All
Fields]) OR "eosinophilic asthma"[All Fields]) OR
(("asthma"[MeSH Terms] OR "asthma"[All Fields]) AND
("eosinophilia"[MeSH Terms] OR "eosinophilia"[All Fi-
elds])) OR (("asthma"[MeSH Terms] OR "asthma"[All Fi-
elds]) AND elevated[All Fields] AND ("eosinophils"[MeSH
Terms] OR "eosinophils"[All Fields])) OR (severe[All Fi-
elds] AND ("asthma"[MeSH Terms] OR "asthma"[All Fi-
elds])) OR (poorly[All Fields] AND controlled[All Fields]
AND ("asthma"[MeSH Terms] OR "asthma"[All Fields])) OR
(inadequately[All Fields] AND controlled[All Fields] AND
("asthma"[MeSH Terms] OR "asthma"[All Fields]))). There we-
re no restrictions on publication date, format or language in the
search strategy. The references of the retrieved articles were se-
arched for further similar studies (‘“snowball search”). The col-
lection of journal articles and books of University Library,
University of Kragujevac was hand searched for relevant studies
by two authors independently (AP and MM).

Data collection and analysis

The data collection sheet was created and the articles
included in review were assessed for: 1) study ID; 2) report
ID; 3) review author initials; 4) citation and contact details;
5) eligibility for review; 6) study design; 7) total study dura-
tion; 8) risk of bias (randomization if any, sequence genera-
tion, allocation sequence concealment, blinding, other con-
cerns about bias); 9) total number of patients; 10) age of pa-
tients; 11) sex of patients; 12) setting; 13) country; 14) fre-
quency of asthma exacerbations during the last year prior to
inclusion in the study; 15) frequency of clinical asthma exa-

cerbations per patient during the study treatment period; 16)
mean change in FEV1 from baseline over 16 weeks of treat-
ment; 17) mean change in FVC from baseline; 18) mean
change in forced expiratory flow (FEF) at 25% to 75% of
FVC (FEF25-75%) from baseline; 19) mean change from ba-
seline in ACQ-7 score; 20) mean change from baseline in
ASUI score; 21) frequency of rescue use of short-acting f3-
agonist per patient; 22) mean blood eosinophil count after 16
weeks of treatment; 23) mean change from baseline in
AQLQ total score; 24) percentage of patients developing an-
ti-reslizumab antibodies during the treatment course; 25)
number of different intervention groups (reslizumab, place-
bo); 26) route of administration; 27) dose regimen; 28) dura-
tion of administration; 29) incidence of adverse events; 30)
treatment discontinuation due to side effects. Values provi-
ded as percentages were converted into actual patient num-
bers for analysis as well as standard errors into standard de-
viations using number of patients, when reported as such.

Selection of studies

Based on the searching strategy, all titles and abstracts
retrieved were independently scanned by five authors (AP,
MM, MK, VO and JM). Eligibility of the retrieved articles
was assessed at first from the title and the abstract, and if it
was not possible, the full text of the articles was retrieved
and searched. An article was included for review if all aut-
hors (AP, MK, JM, VO and MM) agreed that eligibility cri-
teria had been met. In case that the reviewers had different
opinions about eligibility of a study for inclusion, the matter
was resolved by the corresponding author (SJ).

Data extraction and management

The data were extracted from eligible studies using the
data collection sheet described previously (under the "data
collection and analysis" subheading). The data collection
sheet was made in electronic form, using an Excel 2007
worksheet. The data were extracted by four investigators
independently (AP, MK, VO and MM) and then collating of
the four tables was done by another investigator (JM), who
produced the final extraction table.

Assessment of risk of biasin included studies

Risk of bias was assessed by two investigators
independently (MK and JM), and collating the assessments
was done by the corresponding investigator (SJ). The follo-
wing sources of bias were assessed: 1) randomization if any;
2) sequence generation; 3) allocation sequence concealment;
4) blinding; 5) performance bias; 6) detection bias; 7) attri-
tion bias; and 8) reporting bias. None of the studies had high
risk of bias, so none was excluded from further analysis.

Measure of treatment effect

The following outcomes used in the studies were conti-
nuous: frequency of clinical asthma exacerbations per patient
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during the study treatment period, change in FEV1 from ba-
seline over 16 weeks of treatment, change in FVC from base-
line, change in FEF at 25% to 75% of FVC [FEF25-75%])
from baseline, change from baseline in ACQ-7 score, change
from baseline in ASUI score, rescue use of short-acting -
agonist, blood eosinophil count and AQLQ total score. For
these outcomes the treatment effect was measured by mean
difference, since the outcomes were measured on the same
scale in all studies. However, two of the continuous outco-
mes could not be summarized because they were reported in
only one of the included studies: frequency of clinical asthma
exacerbations per patient during the study treatment period and
change in FEF at 25% to 75% of FVC [FEF25-75%]) from ba-
seline. The following outcomes were dichotomous: immuno-
genicity (whether antibodies are present or not) and adverse
events frequency. For these outcomes the treatment effect was
measured by odds ratio (OR).

Unit of analysisissues

Unit of analysis in the clinical trials that were included
in this meta-analysis were individual patients. Individual par-
ticipants were randomized to one of two parallel intervention
groups, and a single measurement for each outcome from
each participant was collected and analyzed.

Dealing with missing data

Missing data were requested directly from the original
investigators, however they did not respond to our requests
except with courtesy. The missing data were then retrieved
from the results presented on ClinicalTrials.gov, when avai-
lable. Finally, the potential impact of missing data on the
findings of the meta-analysis will be addressed in the Di-
scussion section.

Assessment of heterogeneity

Between-study heterogeneity was assessed with the
Cochrane Q test using a y° function (p values < 0.10 were
considered significant). 1> values were calculated to quantify
inconsistency across studies. I? values of 30% or less may
represent low heterogeneity, values from 30% to 50% may
represent moderate heterogeneity, values from 50% to 90%
substantial heterogeneity and values of 90% or more may re-
present considerably heterogeneity. An I? value > 30% was
considered significant in this meta-analysis.

Assessment of reporting biases

The possibility of within-study selective outcome repor-
ting was examined for each study included in this meta-
analysis. First, by constructing matrix of the outcomes for all
studies, we identified studies and specific outcomes that we-
re not reported. Then we searched for published protocols of
such studies at ClinicalTrials.gov and other forms of publica-
tions of the same studies, in order to find the missing outco-
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mes. Finally, the authors were contacted with a request to
provide the missing data, but they did not send us the data.
The possibility of between-study publication bias was exa-
mined by construction of funnel plots for continuous outco-
mes and by Egger’s regression for discrete outcomes '*
Klein’s number was also calculated for all outcomes "°.

Data synthesis

The random effects model (which includes both within-
study and between-study variations in calculation of the we-
ighted average) was used to combine the results from the
studies. The Mantel-Haenszel method (fixed effect model)
was also used to estimate how our conclusions could be in-
fluenced by assumptions about the model and by the study
heterogeneity. Since significant heterogeneity of the studies
was not found, subgroup analysis was not performed. All
calculations were done by Review Manager (RevMan) soft-
ware version 5.3.5 %',

Sensitivity analysis

Sensitivity analysis was performed by excluding indivi-
dual trials one at a time and recalculating the pooled odds ra-
tio and mean difference estimates for the remaining studies.
In this way we got insight how each of the included studies
influenced our conclusions.

Results

Results of the literature search are shown in Figure 1.
Only five clinical trials *'** fulfilled all inclusion and missed
all exclusion criteria which were set prior the study com-
mencement (two of the trials were published in the same pu-
blication. Characteristics of the included studies with risk of
bias are shown in detail in Table 1.

Summaries of differences in effects of reslizumab vs.
placebo for the main outcomes (using random effects model)
were as following: reslizumab 3.0 mg/kg produced substan-
tial improvements in FEV1 (mean difference 0.15) and in
FVC (mean difference 0.21) over the 15 or 16-week treat-
ment period; substantial decrease versus placebo in ACQ
score (mean difference -0.28), substantial increase vs. place-
bo from baseline in AQLQ total score (mean difference 0.24)
rescue inhaler use (mean difference -0.33) and blood eosi-
nophil count after 15 or 16 weeks of treatment (mean diffe-
rence -478.17) was observed with reslizumab 3.0 mg/kg; re-
slizumab 3.0 mg/kg caused less adverse events versus place-
bo (odds ratio 0.67), especially asthma worsening (odds ratio
0.53) or bronchitis (odds ratio 0.42) while there was no signi-
ficant difference for nasopharyngitis (odds ratio 0.97) or up-
per respiratory tract infection (odds ratio 0.86). Details of the
summaries of differences in effects are shown in Tables 2
and 3. Sensitivity analysis did not show significant changes
with exclusion of single trials.
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Fig. 2 — Summary of differences in Asthma Control Questionnaire (ACQ) score with reslizumab vs. placebo from
baseline over 15-16 weeks of treatment.
SD — standard deviation; CI — confidence interval.

Reslizumab Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% Cl
Bjermer 2016 0.286 0.553 102 0.126 0557 103 13.6% 0.16 [0.01, 0.31] —
Castro 2011 0.18 0.372 52 -0.08 0.413 52 13.7% 0.26[0.11, 0.41] -
Castro 2015 0.248 0468 243 0.11 0481 241 43.9% 0.14[0.05, 0.22] i+
Castro 2015a 0.187 0.622 230 0.094 0.618 227 24.3% 0.09 [-0.02, 0.21] T
Corren 2016 0.272 0488 77 0.002 05301 19 4.6% 0.27[0.01, 0.53]
Total (95% CI) 704 642 100.0% 0.15[0.10, 0.21] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 3.89, df = 4 (P = 0.42); I2 = 0% i i I I
Test f Il effect: Z = 5.35 (P < 0.00001 1 05 0 05 !
est for overall effect: Z = 5.35 ' ) Favours [Placebo] Favours [Reslizumab]

Fig. 3 — Summary of differences in forced expiratory volume in 1 second (FEV1) with reslizumab vs. placebo from
baseline over 16 weeks of treatment.
SD — standard deviation; CI — confidence interval.

Summaries of differences in effects of reslizumab and  symmetry axis of Funnel Plots for all tested continuous out-
placebo for the most important outcomes (improvements in  comes did not change place significantly after “trim and fill”
FEV 1 and decrease in ACQ score) with heterogeneity esti-  exercise. In Figures 4 and 5 Funnel Plots are shown before
mates are shown by Forest plots (Figures 2 and 3). and after “trim and fill” exercise for two continuous outco-

The reporting bias was assessed by Funnel Plot, using  mes: improvements in FEV 1 and decrease in ACQ score
“trim and fill” method for continuous outcomes. The central  from baseline over the 15-16 weeks period.
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For discrete outcomes (frequencies of adverse effects)
the reporting bias was assessed by Klein’s number and Eg-
ger’s regression. Klein’s number for total incidence of adver-
se effects was 4.52 and the Egger’s regression showed mini-
mal correction of the summary effect estimate: from OR =
0.67 to OR = 0.42 (Figure 6). For percent of patients develo-
ping anti-reslizumab antibodies the Klein’s number was
6.79, and OR was corrected by the Egger’s regression from

19.66 to 42.23. Klein’s number for incidence of asthma wor-
sening was 16.92 and the Egger’s regression corrected the
summary effect estimate: from OR = 0.53 to OR = 2.25. For
incidence of nasopharyngitis, incidence of upper respiratory
tract infection and incidence of bronchitis the Klein’s num-
bers were -3.96, -3.45 and 5.48, respectively, and OR was
corrected by the Egger’s regression from 0.97 to 2.47, from
0.86 to -1.16, and from 0.42 to -0.83, respectively.
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Fig. 4 — Funnel Plots before and after “trim and fill” exercise for improvement in forced expiratory volume in 1 sec
(FEV1) from baseline over the 15-16 weeks period.
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Fig. 5 — Funnel Plots before and after “trim and fill” exercise for decrease in Asthma Control Questionnaire (ACQ)
score from baseline over the 15-16 weeks period.
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Fig. 6 — Egger’s regression for incidence of all adverse effects in the included studie.
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Discussion

Results of our study showed that reslizumab is
significantly more efficient than placebo in the treatment of
severe, poorly controlled eosinophilic asthma. Our results
indicated that reslizumab led to significantly greater increase
in FEV1 and FVC compared to placebo. On the other hand,
reslizumab led to greater reduction of ACQ score and blood
eosinophil counts compared to placebo, which also suggested
that administration of reslizumab in patients with eosinophi-
lic asthma had significant benefits. These results were in
agreement with results of the recently published meta-
analysis of reslizumab efficacy and safety . However, in
this meta-analysis authors did not analyze impact of reslizu-
mab to AQLQ score, as it was done in another meta-analysis
which compared effects of mepolizumab (also monoclonal
antibody against IL-5) with placebo in the same clinical
entity *°. After we summarized results of clinical trials with
reslizumab in our meta-analysis, it turned out that it improved
the AQLQ score much more than placebo. Therefore, reslizu-
mab not only had beneficial effects on clinical outcomes of se-
vere, poorly controlled eosinophilic asthma, but it also markedly
improved quality of life of these severely ill patients.
Heterogeneity of the included studies was low and publication
bias small, so effects were consistent from study to study.

Our meta-analysis indicated that reslizumab use was as-
sociated with significantly lower overall incidence of adverse
events, asthma worsening and bronchitis compared to place-
bo. In addition, there was no significant difference in inci-
dence of nasopharyngitis and upper respiratory tract infecti-
ons in general between reslizumab and placebo. Our results
are in agreement with results of the recently published meta-
analysis of reslizumab efficacy and safety which has reported
that there was no difference in proportion of individuals who

withdrew due to adverse events as well as in incidence of
upper respiratory adverse events >. Although reslizumab use
can be associated with development of anti-reslizumab anti-
bodies, they did not appear to have impact on its efficacy and
safety and their appearance is transient > *’. All these imply
that reslizumab is generally well tolerated, although longer-
term safety still needs to be assessed. The risk of anaphyla-
xis, which was reported in 0.3% of the patients, remains the
main reason why reslizumab should be administered in a he-
alth care setting where patient can be observed and managed
properly in the case of allergy **.

Our results should be taken with certain reserve, since
some of the important clinical outcomes were reported in
only one of the included studies [frequency of clinical
asthma exacerbations per patient during the study treatment
period and change in forced expiratory flow from 25% to
75% of FVC (FEF25-75%) from baseline], and overall num-
ber of the included studies was low. Since several clinical
trials with reslizumab are ongoing, new meta-analysis should
be made in close future to challenge our results.

Conclusion

On the basis of published clinical trials reslizumab co-
uld be considered as effective and safe therapeutic option for
severe, poorly controlled eosinophilic asthma for the time
being. Future studies which would include ongoing clinical
trials are necessary to confirm this conclusion.
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