Original paper

&ÐFDUJWFOFTTPGPNBMJ[VNBCJODIJMESFOBOEBEPMFTDFOUT
with uncontrolled allergic asthma: a case series
from Poland
"OOB4[UBÎėTLB1, Miko³aj Gwardys2, Daniela Podlecka1, Ewa Mospinek1, Iwona Stelmach1
1

Department of Paediatrics and Allergy, Medical University of Lodz, Copernicus Memorial Hospital, Lodz, Poland
Department of Paediatrics and Immunology with Nephrology Unit, Polish Mother’s Memorial Hospital Research Institute, Lodz, Poland
Adv Dermatol Allergol 2021; XXXVIII (3): 427–432

2

DOI: https://doi.org/10.5114/ada.2021.107929

Abstract
Introduction: Omalizumab has been successfully used as a supplementary therapy to improve asthma control in
children aged t 6 years with moderate or severe persistent allergic asthma.
Aim5PFWBMVBUFFÐFDUJWFOFTTPGPNBMJ[VNBCJODIJMESFOBOEBEPMFTDFOUTXJUIVODPOUSPMMFEBMMFSHJDBTUINB
Material and methods: Seventeen children and adolescents aged 8–16, treated with omalizumab from 2011 until
OPX XFSFFOSPMMFEJOUPUIFSFUSPTQFDUJWF PQFO VODPOUSPMMFE PCTFSWBUJPOBMTUVEZ5IFFÐFDUJWFOFTTPGUIFSBQZ 
asthma control, quality of life, exacerbation rate, corticosteroid use, were assessed after 16, 52 and 104 weeks of
treatment and after omalizumab cessation.
Results: The response to treatment was assessed as excellent (9 patients) and good (6 patients), according to global
FWBMVBUJPOPGUSFBUNFOUFÐFDUJWFOFTT (&5& "TUBUJTUJDBMMZTJHOJÎDBOUEFDSFBTFJOVTFPGPSBMDPSUJDPTUFSPJET 0$4 
and leukotriene receptor antagonists (LTRAs) was observed. The doses of inhaled corticosteroids (ICS) decreased
TJHOJÎDBOUMZ UIFNFBOEPTFPG*$4DPOWFSUFEUPBEPTFPGCVEFTPOJEFCFGPSFUSFBUNFOUXBTHEBZWFSTVT
903.53 µg after discontinuation). The mean asthma control questionnaire (ACQ) value decreased from 2.10 to 0.84
points and the mean mini asthma quality of life questionnaire (miniAQLQ) outcome increased from 4.37 to 6.1
points. The mean number of exacerbations decreased from 5.59 to 0.53 per year.
Conclusions: Our results are supportive of the existing evidence that omalizumab therapy improves asthma control,
reduces OCS and ICS use, decreases exacerbations in children and adolescents with severe/moderate uncontrolled
allergic asthma.
Key words: asthma, omalizumab, anti-IgE therapy, children.

Introduction
Asthma is the most common lung disease in children
and there is an increasing trend in the prevalence of asthma among children and adolescents. As shown in a CDC
National Surveillance of Asthma report, the frequency of
asthma attacks and the necessity of emergency visits is
higher in children as compared to adults [1]. There are
a lot of factors that cause poor asthma control in chilESFO.PTUPGUIFNDBOCFFBTJMZNPEJÍBCMFQPPSJOIBMFS
technique, undertreatment with controller medications.
Other factors are hardly modifiable: educational and
ÍOBODJBMTUBUVTPGDBSFHJWFST FYQPTVSFUPUPCBDDPTNPLF 
depression in children and/or their caregivers [2, 3].

Uncontrolled asthma may result in a higher risk of
exacerbations, higher rate of hospitalizations, impairs
DIJMESFOmTBOEUIFJSDBSFHJWFSTmRVBMJUZPGMJGFBOEJOcreases the risk of morbidity. Omalizumab, a monoclonal
anti-immunoglobulin E antibody, blocks free-circulating
*H&JOIJCJUJOHUIFJSCJOEJOHUPUIFTQFDJÍDSFDFQUPSTCVU
EPFTOPUEJTQMBDFUIFNGSPNUIFDPOOFDUJPOXJUITQFDJÍD
receptors on target cells. It has been successfully used
as a supplementary therapy to improve asthma control
in children aged t 6 years with severe persistent allergic
asthma who experience frequent symptoms and have
asthma exacerbation despite the use of high-dose inhaled corticosteroids (ICS) and long-acting E2-agonists
(LABA) [4]. The efficacy and safety of anti-IgE therapy
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was documented in several studies [5–11], however the
observational, real-life studies including asthma control
after omalizumab discontinuation are still poor due to
a relatively short period of anti-IgE therapy use.
As far as we are concerned, our centre has the greatest
experience in omalizumab therapy in children in Poland.
*OUIJTBSUJDMFXFQSFTFOUFWBMVBUJPOPGFÏFDUJWFOFTTPG
omalizumab therapy in children and adolescents, focusing
on asthma control after cessation of biological treatment.

Aim
Here, we report the outcomes of add-on omalizumab
treatment in children and adolescents from Poland. We
evaluated asthma control, quality of life, use of inhaled
(ICS) and oral corticosteroids (OCS), lung function and
the number of exacerbations during therapy and after
treatment cessation.

Material and methods
Seventeen children and adolescents from our Paediatric Allergy Clinic treated with omalizumab from 2011
until now, were enrolled into this retrospective, open,

uncontrolled, observational study. Patients were aged
8–16 years on the treatment onset. The diagnosis of
asthma was universally established by the allergy speDJBMJTUTBDDPSEJOHUPUIFTUBOEBSEEFÍOJUJPOTPGEJTFBTFT
JO(*/"HVJEFMJOFT"MMQBUJFOUTGVMÍMMFEUIFDSJUFSJBGPS
anti-IgE therapy; none of the participants had a contraindication for the treatment. All patients had multiple allergies; the most clinically important allergens were: house
dust mite, grass pollen and cat dander. Five patients had
CFFOQSFWJPVTMZRVBMJÍFEGPSTQFDJÍDJNNVOPUIFSBQZq
SIT (data from medical history), but the maintenance
dose could not be reached because of recurrent asthma
exacerbations, and SIT had to be discontinued. At least
6 months before starting treatment, patients underwent long-term therapy with high-dose ICS in combination with LABA and/or leukotriene receptor antagonists
(LTRAs). The adherence to anti-asthmatic therapy was
systematically assessed before and after the initiation of
treatment. Omalizumab was administered according to
BEPTBHFUBCMFDPOTJEFSJOHUIFQBUJFOUmTCPEZXFJHIUBOE
baseline total serum IgE levels. Demographic and clinical
characteristics of the patients are shown in Table 1.
The posology of Xolair® was as follows:
– 600 mg every 2 weeks (Q14d), 4 patients;

Table 1. Descriptive statistics for numerical traits in the studied patients
Investigated trait
M

Me

SD

95% CI

Min.–max.

Level of statistical
TJHOJÎDBODF
(p-value)

Age at the beginning of treatment [years]

12.36

12.25

1.84

11.42–13.31

8.83–16.83

–

Therapy duration [months]

30.29

32.00

10.63

24.83–35.76

12–48

–

ICS before treatment (converted to a dose
of budesonide) [µg]

1503.53

1600

581.22

1204.70–
1802.36

320–2400

0.002

ICS after treatment (converted to a dose
of budesonide) [µg]

903.53

800

437.96 678.35–1128.71

Asthma exacerbations before treatment per year

5.59

4

4.78

3.13–8.05

2–20

Asthma exacerbations after cessation
of omalizumab per year

0.53

0

0.94

0.04–1.01

0–3

805.33

913

FEV1 best/pred. before treatment (%)

97.51

94.60

17.04

88.74–106.27

69.10–137.30

FEV1 best/pred. after treatment (%)

103.55

103.00

14.64

96.02–111.08

83.40–133.00

FVC best/pred. before treatment (%)

104.65

103.80

15.79

96.23–113.07

78.20–140.00

FVC best/pred. after treatment (%)

109.15

109.00

14.57

101.66–116.64

79.30–140.00

ACQ results before treatment

2.10

1.90

0.73

1.73–2.48

1.28–4.10

ACQ results after 1 year

0.84

0.57

0.68

0.47–1.22

0.14–2.14

MiniAQLQ results before treatment

4.37

4.75

0.80

3.96–4.78

1.90–5.07

MiniAQLQ results after 1 year

6.10

6.40

0.73

5.70–6.51

4.47–6.80

Level of total IgEs [IU/ml]

Statistical parameter

320–1600

419.06 589.87–1020.80 116.70–1414.00

< 0.001

–
0.528

0.326

< 0.001

< 0.001

.qNFBO .FqNFEJBO 4%qTUBOEBSEEFWJBUJPO $*qDPOÎEFODFJOUFSWBM *$4qJOIBMFEDPSUJDPTUFSPJET *H&TqJNNVOPHMPCVMJOTDMBTT& *6qJOUFSOBUJPOBMVOJU 
FEV1qGPSDFEFYQJSBUPSZWPMVNFJOT '7$qGPSDFEWJUBMDBQBDJUZ "$2q"TUINB$POUSPM2VFTUJPOOBJSF NJOJ"2-2q.JOJ"TUINB2VBMJUZPG-JGF2VFTUJPOOBJSF
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– 300 mg every 4 weeks (Q28d), 3 patients;
– 375 mg every 2 weeks (Q14d), 3 patients;
– 450 mg every 4 weeks (Q28d), 3 patients;
– 300 mg every 2 weeks (Q14d), 1 patient;
– 450 mg every 2 weeks (Q14d), 1 patient;
– 525 mg every 2 weeks (Q14d), 1 patient;
– 600 mg every 4 weeks (Q28d), 1 patient.
Children received omalizumab from 12 to 48 months and
4 children are still treated with anti-IgE therapy. The longest
follow-up period (after treatment cessation) was 4.5 year.
The primary outcome/aim was to assess long-term efGFDUJWFOFTTPGBOUJ*H&UIFSBQZ5IFFÏFDUJWFOFTTPGUIFSBQZ
was assessed on control visits after 16, 52 and 104 weeks of
treatment, according to the Global Evaluation of Treatment
&ÏFDUJWFOFTT (&5&TDBMF <>1BUJFOUTXIPTFUSFBUNFOU
SFTQPOTFXBTBTTFTTFEBTFYDFMMFOUPSHPPE XFSFRVBMJÍFE
as responders, while these with moderate, poor or worse response were non-responders and discontinued the therapy.
The other outcomes included the asthma control based
on Asthma Control Questionnaire (ACQ) and the quality of
life with mini Asthma Quality of Life Questionnaire (miniAQLQ) [13]. The comparison of outcomes before treatment
and on the last day of therapy was performed. Use of asthma controller medications and OCS was evaluated before
the therapy, after the last dose of treatment and after omalizumab cessation. Lung function was assessed with spirometry, forced expiratory volume in 1 s (FEV1) and forced vital
capacity (FVC) measurements at the beginning and on the
day of omalizumab cessation were compared.

Results
Seventeen patients were qualified to the biological treatment with omalizumab in our clinic and four of
UIFNTUJMMDPOUJOVFUIFUIFSBQZ5IFÍSTUQBUJFOUTUBSUFE
treatment in August 2011. In March 2013 the program of
treatment of severe IgE-dependent asthma with omalizumab, funded by the National Health Fund, was intro(PPE
6

duced in Poland and due to this fact, more patients could
be qualified to this therapy. According to GINA guidelines, before the start of biological therapy, 6 patients
received asthma treatment on step 5 and 11 patients
on step 4. The mean time of treatment duration was
NPOUIT5IFQBUJFOUXIPXBTRVBMJÍFEUPPNBMJ[VNBCUIFSBQZBTUIFÍSTUPOF IBEBMTPUIFMPOHFTUUJNF
of the therapy (48 months). In 2018 the National Health
Fund recommended stopping the treatment after 2 years
and observing the patients for the next 12 months with
the possibility to return to the therapy due to loss of
asthma control. This is the explanation why in our group
PGQBUJFOUTUIFEVSBUJPOPGUIFUSFBUNFOUJTTPEJÏFSFOU
The therapy was discontinued in 2 patients due to weak
response (1 patient was withdrawn after 13 months and
the second one after 17 months of treatment). In other
patients the response to treatment was assessed as excellent (9 patients) and good (6 patients), according to
UIF(MPCBM&WBMVBUJPOPG5SFBUNFOU&ÏFDUJWFOFTT (&5& 
scale (Figure 1). In our patients we observed a statistically
TJHOJÍDBOUEFDSFBTFJOVTFPG0$4BOE-53"T4JYQBUJFOUT
were administered OCS before the start of the therapy,
while none of them needed OCS after treatment (Figure 2), LTRAs were taken by 15 patients at the beginning
of therapy but only 8 patients still continued this treatment after omalizumab cessation (Figure 3). The reduction in LABA use was also observed, however it did not
SFBDITUBUJTUJDBMTJHOJÍDBODF 'JHVSF 
Doses of ICS used in our patients before and after
therapy with omalizumab are converted to a dose of
budesonide and presented in Table 1. The mean dose of
ICS before treatment was 1503.53 µg/day vs. 903.53 µg
after discontinuation. All of our patients, including these
two with weak response to treatment, were treated for
at least 1 year. Improvement in lung function test outcomes, regarding FEV1 and FVC, was observed (Table 1)
CVUXBTOPUTUBUJTUJDBMMZTJHOJÍDBOU8FFTUJNBUFEUIF
outcomes of questionnaires used to assess asthma con-

1.0
0.8
No 11
0.6

No 17

0.4
0.2

Excellent
9
Weak
2

Figure 1. The studied patients’ response to treatment acDPSEJOHUPUIF(&5&TDBMF n = 17)
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0

Yes 6
Before treatment

After treatment

Figure 2. Administration of OCS to the studied patients
(p = 0.035)
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1.0

1.0

No 2

0.9

0.9

0.8

No 4

0.8
No 9

0.7
0.6

0.7
0.6

Yes 15

0.5

0.5

0.4

Yes 15
No 13

0.4

0.3

0.3
No 8

0.2
0.1
0

No 2

0.2
0.1

Before treatment

After treatment

0

Before treatment

After treatment

Figure 3. Administration of LTRA to the studied patients
(p = 0.016)

Figure 4. Administration of LABA to the studied patients
(p = 0.500)

USPMBOEQBUJFOUmTRVBMJUZPGMJGFq"$2BOENJOJ"2-2CFGPSFUIFSBQZBOEBGUFSZFBSBOEUIFTFEBUBDPOÍSNFE
UIBUCJPMPHJDBMUSFBUNFOUXJUIPNBMJ[VNBCJTFÏFDUJWF
and improves quality of life in asthmatic patients. The
mean value ACQ decreased from 2.10 to 0.84 points and
the mean value miniAQLQ increased from 4.37 to 6.1
points. The mean number of exacerbations statistically
decreased from 5.59 to 0.53 per year. One patient who
had excellent response to treatment, experienced about
UFOFYBDFSCBUJPOTEVSJOHUIFÍSTUZFBSBGUFSPNBMJ[VNBC
cessation, but in the second year after treatment cessation the exacerbations decreased to one per year. Other
patients had no exacerbations up to the end of the study.

ized clinical trials (RCT) with 1380 randomized patients.
5IFSFWJFXDPOÍSNFEUIBUPNBMJ[VNBCJTFÏFDUJWFJOSFduction of asthma exacerbations after 6 to 24 months of
USFBUNFOU4UBUJTUJDBMMZTJHOJÍDBOUJNQSPWFNFOUJOGPSDFE
expiratory volume in 1 s was observed in three of four RWS
after 16 weeks of treatment, in patients under 12 years
old who were treated with OCS for maintenance. However,
OPOFPG3$5TIPXFETJHOJÍDBOUEJÏFSFODFTCFUXFFOPNBMizumab and placebo groups regarding increase in FEV1. We
EJEOPUÍOETUBUJTUJDBMMZTJHOJÍDBOUJNQSPWFNFOUJO'&71,
or FVC (p p SFTQFDUJWFMZ IPXFWFSUIJT
may be due to a small number of observations, comparing to randomized trials. In two RCT and three RWS analysed by Corren et al. ICS dose reduction was observed in
omalizumab groups as compared to placebo. In our study
XFBMTPOPUJDFEBTJHOJÍDBOUEFDSFBTFJO*$4VTF3FEVDtion in use of OCS was also noticed in two studies [14, 15]
which were assessed in the systematic literature review,
which is consistent with our observations after treatment;
OCS were withdrawn in all our patients. Most of the trials
assessed in the review used Asthma Control Test (ACT) to
assess asthma control [9, 14]. In our study we used ACQ so
we cannot compare our outcomes to other results, however in both tools used, the results show improvement in
achieving asthma control. Only one real-world study [14]
used mini-Asthma Quality of Life Questionnaire to assess
quality of life of the patient treated with omalizumab. In
that study improvement in mini-AQLQ outcomes was staUJTUJDBMMZTJHOJÍDBOUqGSPNUPQPJOUT p < 0.0001.
These results were consistent with ours (mini-AQLQ at the
beginning and after discontinuation of treatment: 4.37 and
6.10 points, respectively, p < 0.001).
5IFFÏFDUJWFOFTTPGPNBMJ[VNBCJTJOEJTQVUBCMFBOE
DPOÍSNFE XIJMFUIFPQUJNBMEVSBUJPOPGUIFSBQZSFNBJOT
unknown. According to current recommendations established by the coordination team for biological treatment
in severe allergic asthma in Poland, after 2 years of therapy patients who reached asthma control, should stop
the treatment and be observed for the next 1 year. In case

Discussion
Omalizumab add-on treatment in the studied population resulted in clinically meaningful improvements in
asthma control questionnaire (ACQ; mean change from
baseline 2.1 points to 0.88 points after discontinuation)
and patient health-related quality of life (miniAQLQ; mean
change from baseline 4.37 points to 6.1 points after discontinuation). There was also a considerable reduction
from baseline in the number of patients on OCS maintenance therapy (n UPOPOFBGUFSEJTDPOUJOVBUJPOPGUIF
USFBUNFOU8FPCTFSWFEBDMJOJDBMMZTJHOJÍDBOUEFDSFBTFJO
the ICS daily dose needed to control asthma from 1503.53
µg to 903.54 µg of budesonide per day. We also proved
that omalizumab add-on therapy reduced the number of
DMJOJDBMMZTJHOJÍDBOUFYBDFSCBUJPOTGSPNBUCBTFMJOF
to 0.53 per year after discontinuation. The study period
including follow-up in the presented study is longer than
in most of the previously presented studies. The outcomes
of our study are similar to these included in systematic
literature review performed by Corren et al. in children
and adolescents with moderate-to-severe asthma [5]. The
BVUIPSTFWBMVBUFEÍWFSFBMXPSMETUVEJFT 384 qPOFSFUrospective observational analysis and four prospective cohort studies, with 312 patients in total, and three random-
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PGMPTTPGBTUINBDPOUSPMEVSJOHUIFÍSTUZFBSPGUSFBUment patients can be retreated with omalizumab without
OFXRVBMJÍDBUJPO0EBKJNBet al. performed a study in
38 asthmatic Japanese children aged 7–16 years treated
with omalizumab which was an extension to the 24week treatment core study in asthmatic children with
severe uncontrolled asthma. The researchers evaluated
the long-term safety, efficacy, pharmacokinetics and
pharmacodynamics of omalizumab. The median duration
of therapy in that study was almost 2 years and 13 patients were treated longer. One interesting observation is
UIBUBQQSPYJNBUFMZPGQBUJFOUTXIPXFSFRVBMJÍFE
to the extension study, had not adequately controlled
asthma in the 16-week follow-up period and free IgE levFMTSFUVSOFEUPCBTFMJOFJOUIFTFQBUJFOUT5IFBVUIPSTm
observations were similar to these achieved in the study
performed by Slavin et al. [16] – omalizumab cessation
after less than 1 year of therapy results in loss of asthma
control during the next few months. Duration of therapy
XBTEJÏFSFOUJBMJOPVSQBUJFOUT qNPOUIT BOENPTU
of our patients did not experience any exacerbation after
omalizumab cessation or had one exacerbation per year.
Lanier et al. published data of their randomized, double-blind, placebo-controlled trial in which 627 patients
aged 6 to < 12 years had been enrolled, 421 of them
SFDFJWFEPNBMJ[VNBC<>&ÌDBDZBOETBGFUZPGPNBMJzumab were assessed during 1-year treatment. This trial
TIPXFEBDMJOJDBMMZTJHOJÍDBOUEFDSFBTFJOBTUINBFYBDerbations after 24 weeks (reduction by 31% as compared
to the placebo group) in patients treated with omalizumab with further improvement after 52 weeks (reduction of exacerbations by 43%). The authors observed
consistency of FEV1, irrespective of the baseline percent
predicted FEV1EVSJOHUIFÍSTUZFBSPGUSFBUNFOUBOEUIJT
EBUBBSFDPOTJTUFOUXJUIPVSÍOEJOHT.PTUQBUJFOUTJO
the mentioned trial maintained ICS dose throughout the
study and this is in contrast to our observations. MorePWFSPNBMJ[VNBCXBTBTTFTTFEBTTBGFXJUIOPEJÏFSence in the number of adverse events as compared to
placebo. We did not notice any adverse events in our
group of patients.
Molimard et al. performed an observational study in
61 severe asthmatic patients after omalizumab cessation [18]. Patients in this trial were aged 6 to 82 years with
14 patients under 18 years (8 children aged 6–11 years and
6 adolescents aged 12–17 years). The average duration of
treatment with omalizumab was 22.7 ±13.1 months. The
authors observed that the longer duration of the therapy,
the lower risk of loss of asthma control (69.2% of patients
treated under 1 year experienced loss of asthma control,
59.1% of patients treated 1–2 years and 46.1% of patients
treated over 2 years). Summarizing, 20 out of 34 patients
who lost asthma control returned to omalizumab therapy
with a general good response to treatment.
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Conclusions
Our results are supportive of the existing evidence
that omalizumab therapy improves asthma control, reduces OCS and ICS use, and decreases exacerbations in
children and adolescent with severe/moderate uncontrolled allergic asthma. Limited data concerning asthma
control after omalizumab cessation in children and adolescents are available. Further studies in this age group
are required to assess in which underage patients a decision on cessation of omalizumab may be taken.

$POÌJDUPGJOUFSFTU
5IFBVUIPSTEFDMBSFOPDPOËJDUPGJOUFSFTU
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