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Abstract
Background: Increased numbers of blood and sputum eosinophils are associated with higher exacerbation
frequency and increased asthma severity. In clinical trials, targeting Interleukin-5 has been shown to be a useful
therapeutic strategy for patients with severe eosinophilic asthma.
Methods: Twenty-six patients have been commenced on Reslizumab in our institution since early 2017. Safety and
clinical efficacy parameters were recorded at regular intervals.
Results: Mean ACQ-6 score at the start of treatment was 3.5. The average number of exacerbations in the year
preceding treatment was 8.3 per person. 30% of patients had been admitted to hospital at least once over the 12
months preceding therapy. 54% of our patients were on long term oral steroid.
Our data showed sustained improvement of Asthma control (Mean improvement in ACQ-6 was 1.7 at 1 year, and
2.0 at 2 years, P = 0.0001). Of the patients who were on long term systemic steroids, 35.7% discontinued steroids
completely, with a mean reduction of prednisolone dose of 5.2 mg at 1 year. There was a 79% reduction in the
annual exacerbation frequency at 1 year, and 88% at 2 years (P = < 0.0001). Modest, albeit statistically significant
increases in creatine kinase which seemed to plateau by 1 year were noted.
Conclusions: Overall, Reslizumab was well tolerated with discontinuation of treatment due to side effects recorded
in only one patient. Our data confirm the utility of anti-IL5 therapy in a carefully selected phenotype of severe
asthma with evidence of eosinophilic airway inflammation.
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Background
A subset of patients with asthma remain uncontrolled
with conventional therapy. Approximately 5–10% of
asthmatics have severe asthma [1], often requiring high
dose inhaled glucocorticoids, and/or systemic glucocorticoids. Almost half of patients with severe asthma require
regular or frequent courses of systemic steroids to control their disease, with some never achieving optimal
control of their condition [2]. Severe asthma with eosinophilia is a phenotype of severe asthma characterized
by increased numbers of circulating and airway eosinophils. Increased numbers of blood and sputum
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eosinophils are associated with higher exacerbation frequency [3] and increased asthma severity [4].
Interleukin-5 [IL-5] is a major regulator of eosinophil
survival and activity in tissues. It has been shown to mediate late stage maturation of eosinophils from eosinophil lineage-committed progenitors through IL-5R [5].
IL-5 also affects eosinophils activation and effector function, and prevents apoptosis of mature eosinophils with
prolongation of eosinophil survival [6].
In clinical trials, targeting IL-5 has been shown to be a
useful therapeutic strategy for patients with severe
asthma. Currently available anti IL-5 monoclonal antibodies are benralizumab, reslizumab and mepolizumab.
Benralizumab, a monoclonal antibody directed against
the alpha subunit of the IL-5 receptor, has shown significant and clinically relevant reduction in the dose of oral
glucocorticoids and a significant reduction in exacerbation rate [7]. Mepolizumab treatment in severe asthma
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has shown significant reduction in exacerbation frequency, with significant improvements in lung function
and asthma symptoms [8].
Reslizumab is a humanized monoclonal antibody directed against Interleukin-5. It binds specifically to IL-5
thereby blocking its biological effects including recruitment and activation of human eosinophils. Clinical trials
have shown that reslizumab treatment in patients with
severe asthma and evidence of peripheral eosinophilia
was well tolerated and provided improvement in terms
of lung function, clinical asthma exacerbation, and quality of life [9–11]. Here we report our experience with
Reslizumab treatment in clinical practice.

score at the start of treatment was 3.5 (SD ± 1.1), average
percent of forced expiratory volume in 1 s (FEV1) predicted value was 62% (SD ± 20%), and average absolute
peripheral blood eosinophil count was 0.79 (SD ± 0.52)
cells X 109/L.
54% of our patients were on long term maintenance
oral steroid. The mean steroid dose amongst patients on
long term glucocorticoids was 9.3 (SD ± 4.3) mg. The
average number of exacerbations in the year preceding
treatment (that required systemic steroids or an increase
in maintenance steroid dose) was 8.3 per person. 30% of
patients had been admitted to hospital at least once over
the 12 months preceding therapy. (See Table 1).

Methods
Twenty-six patients have been commenced on reslizumab in our institution since early 2017.
This was an early access programme for patients. At a
minimum inclusion criteria were; inadequately controlled asthma (ACQ-6 score > 1.5), elevated peripheral
blood eosinophils count (> 0.4 cells X 109/L), on high
dose inhaled steroids and a second controller, and had
at least 4 exacerbations (that required systemic steroids
or an increase in maintenance steroid dose), 1 hospitalisation or a requirement for maintenance oral steroid for
> 6 months over the year preceding treatment. As this
was an early access programme the majority of our cohort had more severe asthma than these criteria.
Reslizumab was administered as an intravenous [IV] infusion (3 mg/kg) every 4 weeks and in accordance with the
product license. Reslizumab was provided by Teva Pharmaceuticals as part of a named patient / early access
programme. Asthma control (ACQ), glucocorticoid dose,
exacerbation history, and FEV1 were recorded prior to commencing treatment and at regular intervals to assess clinical
effectiveness as is standard practice in our institution.

Asthma control and lung function

There were significant improvements in asthma symptoms and control assessed using ACQ-6 score at baseline and after 3 months on treatment, with mean ACQ-6
score improved from 3.5 at base line to 1.8 at 3 months
(P < 0.0001).
Long term data showed sustained improvement in
Asthma control in the subgroup of patients completing
1 year [22 patients] & 2 years [11 patients] of treatment
(Mean improvement in ACQ-6 was 1.7 at 1 year, and 2.0
at 2 years, P = 0.0001). (See Fig. 1).
Improvement in lung function wasn’t statistically significant at 3 months, but at 1 year of treatment the mean
improvement in FEV-1% of predicted value was 11.9%
(P = 0.018), and mean improvement was 12.1% at 2 years
(P = 0.002) (See Table 2).
Asthma exacerbations and steroid dose reduction

Of the 14 patients who were on long term systemic steroids, 35.7% discontinued steroids completely, with a
mean reduction of prednisolone dose of 5.2 mg among
patients who completed 1 year of treatment. In the subgroup of patients who completed 2 years of treatment
the mean reduction was 4.6 mg (50% of baseline value),
No further improvement was noted at 2 years of treatment compared to 1 year (See Table 2).

Results
Baseline demographic and clinical characteristics

The mean age at the start of treatment was 52 years
(SD ± 13.5). 62% of patients were female. Mean ACQ-6
Table 1 Baseline demographic and clinical characteristics
Patients and disease variables

Baseline (N = 26)

The mean age

52 years (SD ± 13.5).

Mean ACQ-6 score ± SD

3.5 (SD ± 1.1)

Systemic glucocorticoid.

54% were on maintenance oral steroida

Mean steroid dose amongst patients on long term glucocorticoidb

9.3 (SD ± 4.3) mgb

Mean percent of FEV1 predicted value (before bronchodilation) + − SD

62% (SD ± 19.9)

Average number of exacerbationsc ± SD

8.3 (SD ± 4.7)
d

0.78 cells X 109/L (SD ± 0.51)

Mean peripheral blood Eosinophils count ± SD

ACQ-6 Asthma Control Questionnaire, FEV1 Forced Expiratory Volume in 1 second, N=14, Prednisolone dose in mg, Average number of exacerbations per year
that required rescue systemic steroids course or increase in the maintenance steroid dose, dcells X 109/L
a

b

c
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Table 2 Summary of variables at baseline, 12 weeks, 1 year and 2 years of treatment
Variables

Baseline
(N=26)

12 weeks
(N=24)

1 year
(N=22)

2 year2
(N=11)

Mean ACQ-6 score ± SD

3.50 ± 1.1

1.8 ± 1.7

1.7 ± 1.4

1.3 ± 1.1

Mean improvement in ACQ-6

—

1.7

1.7

2.0

P value

—

<0.0001

0.0001

0.0001

a

Mean glucocorticoid dose ± SD

9.29 ± 4.32

4.79 ± 4.07

4.77 ± 4.53

4.62 ± 3.59

Median reduction in the final oral glucocorticoid-% of baseline value

—

50%

50%

50%

Mean reduction of prednisolone dose ± SD

—

4.50 ± 3.85

5.23 ± 4.80

4.12 ± 4.06

P Value

—

0.0008

0.0048

0.0239

Mean percent of FEV1 predicted value (before bronchodilation) +- SD
Mean improvement in FEV1 percent of predicted value

62.08% ± 19.85

64.51% ± 25.30

70.61% ± 15.40

74.91 ± 22.63

—

6.28

11.95

12.14

—

0.36

0.018

0.0021

8.32 ± 4.68

—

1.74 ± 2.13

0.91 ± 0.70

Mean reduction in annual Exacerbationsb ± SD

—

—

7.26 ± 4.74

6.64 ± 3.29

P Value

—

—

<0.0001

<0.0001

P value
Average number of exacerbationsb ± SD

c

Mean peripheral blood Eosinophils count ± SD

0.78 ± 0.51

0.05 ± 0.03

0.05 ± 0.04

0.04 ± 0.03

Mean reduction of eosinophils counts

—

0.73 ± 0.52

0.74 ± 0.57

0.72 ± 0.63

P Value

—

<0.0001

<0.0001

0.0057

ACQ-6 Asthma Control Questionnaire, FEV1 Forced Expiratory Volume in 1 second
a
Prednisolone dose in mg
b
Average number of exacerbations per year that required rescue systemic steroids course or increase in the maintenance steroid dose
c
cells X 109/L

The average number of exacerbations in the year
preceding treatment (that required a course of rescue
systemic steroids or increase in the maintenance steroid dose) was 8.3 per person. There was a 79% reduction in the annual exacerbation frequency in the
patients who completed 1 year of treatment, with 47%
having no exacerbations. (P = < 0.0001, Mean –reduction 7.3, 95% confidence interval 9.6 to 5). Furthermore, there was 88% reduction in the annual
exacerbation frequency in the patients who completed
2 years of treatment (See Fig. 2).
Predictably, treatment with a humanized monoclonal
antibody directed against Interleukin-5 resulted in a significant reduction in peripheral blood eosinophil count.
(P < 0.0001) (See Table 2).

Safety and side-effect

Fig. 1 Whisker Plot comparing ACQ-6 at baseline, 12 weeks, 1 and 2
years post treatment

Resluzimab has been generally well tolerated
amongst our patients. The most common side-effects
reported have been fatigue and we have observed elevations of creatinine kinase level (Mean creatine
kinase level increased from 94.1 U/L pretreatment
level to 184.7 U/L after 3 months of therapy (p =
0.025), and 160.5 U/L at 1 year (p = 0.031). The
normal range for creatine kinase in our institution is
40–180 U/L.
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Fig. 2 Annual Exacerbations at baseline, 1 year & 2 years
post treatment

Only one patient has discontinued treatment due to
an adverse event [AE] - an allergic skin rash which disappeared after cessation of reslizumab.
Treatment discontinued in 5 other patients. One patient, although treatment resulted in a significant improvement in her asthma control, reslizumab was
discontinued as she was actively planning to attempt to
conceive. In 4 patients treatment was withdrawn due to
lack of therapeutic benefit.

Discussion
Our real-world data confirm the positive findings of clinical
trials [9–11]. Improvements in asthma control assessed
using a validated asthma control questionnaire was statistically significant (Mean improvement in ACQ-6 was 1.7 at
3 months compared to a mean improvement of 0.8 at 16
weeks in clinical trials) [9]. Furthermore, reslizumab had a
steroid sparing effect, with significant reductions in maintenance steroid doses. The response was noted within 12
weeks of treatment and sustained in the group of patients
who have completed 2 years of treatment. (The median
reduction in oral glucocorticoid dose was 50% at 2 year of
treatment). Benralizumab showed a median reduction in
oral steroid dose of 75% at 28 weeks of therapy [7].
Our 2 years data showed a significant reduction in
asthma exacerbations (88% reduction in patients who have
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completed 2 years of treatment), noting reslizumab Phase
3 clinical trials in poorly controlled asthma were not designed to assess asthma exacerbations as an end point
given the short duration of the clinical trials [9, 10]. A 52
weeks open label extension study from phase 3 clinical
trial has shown a 50% reduction in clinical asthma exacerbations compared to placebo [12].
While small improvements in lung function were
noted in patients on resluzimab after 3 months these
were not significant, but both 1 year and 2 year data
showed significant improvement in lung function (mean
improvement in FEV-1% of predicted value was 11.9% at
1 year and 12.1% at 2 years). This suggests that the largest improvements in FEV-1 are within the first 12
months of treatment although maintained thereafter.
Overall, Reslizumab was well tolerated with discontinuation of treatment due to side effects recorded in only one
patient. Modest, albeit statistically significant increases in
creatine kinase which seemed to plateau by 1 year were
noted. The exact aetiology of this increase is unclear. The
subgroup of 4 patients who displayed no clinical response
to therapy had more frequent exacerbations (10.7 per year
vs 8.3), worse lung function (FEV1 49% vs 62%), and baseline asthma control (ACQ 4.3 vs 3.5) compared to the overall study group. Baseline eosinophil count was similar to
the studied group, and interestingly none of these patients
were on long term steroids. The treatment resulted in significant depletion of eosinophils in these patients, but this
wasn’t reflected by a clinical response suggesting that poor
asthma control in this subgroup of patients wasn’t entirely
driven by eosinophilic airway inflammation.
Our data confirm the utility of anti-IL5 therapy in a
carefully selected phenotype of severe asthma with evidence of eosinophilic airway inflammation.
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