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Abstract

Background: Asthma is a chronic obstructive pulmonary disease that has persistent symptoms with

intermittent periods of exacerbation, representing the reduction in health status. Chronic obstructive

pulmonary disease has become fourth leading cause of death in 2021, responsible for approximately 5% of

total deaths[1,2,3,4]]. Frequent, recurring periods of exacerbation may reach significant severity, and

advanced therapy may become necessary, including the prescription of omalizumab, the anti-IgE

monoclonal antibody. This meta-analysis aims to determine and systematically review the effect of

omalizumab compared with the placebo in the control of severe asthma.

Methods: A systematic review and meta-analysis were conducted following PRISMA guidelines. Data were

extracted from randomized controlled trials (RCTs) comparing omalizumab with placebo. RevMan 5.4 was

used for statistical analysis, applying a fixed-effect inverse variance model. The primary outcomes were

FEV1% improvement, severe asthma exacerbations over 48 weeks, and ACT scores. Heterogeneity was

assessed using Chi?, I? statistics, with significance set at P < 0.05.

Results: Omalizumab significantly improved ACT scores (Z = 8.06, P < 0.00001) with low heterogeneity

(I = 0%). It significantly reduced severe asthma exacerbation rates (Z = 6.08, P < 0.00001), with no

heterogeneity (I> = 0%). However, there was no significant improvement in FEV1% (Z = 0.22, P = 0.83),

with moderate heterogeneity (I* = 49%)).

Conclusion: Omalizumab is highly effective in reducing exacerbation rates and improving asthma control

in severe asthma patients. However, it does not significantly enhance FEV1%, suggesting its primary benefit

lies in symptom relief rather than lung function improvement. These findings support omalizumab’s role in

severe asthma management, warranting further investigation into long-term lung function outcomes.
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Introduction
Asthma severity describes the condition that presents particular challenges in management, affecting

around 5-10% of the patients suffering from asthma and causing significant hindrances to effective control
and treatment. Even though inhaled corticosteroids (ICS) and long-acting f2-agonists (LABA) are given to
the patients, there are still many who find it difficult to achieve adequate control of the symptoms of severe
asthma despite the therapy. Omalizumab, as recognized as the anti-IgE monoclonal antibody, has been studied
intensively in numerous clinical studies and has proven capable of alleviating the frequency of asthmatic
attacks, improving the general management of asthma, and enhancing global pulmonary function. Its specific
effect, however, with regard to the measurement of FEV1% has raised questions regarding its assessment
[6,7,8,9]. This current meta-analysis aims to assess the effect of omalizumab towards the values of FEV1, the
decrease in the frequency of severe asthmatic attacks, and thus, the enhancement of the control of the asthmatic
symptoms. This purpose will be achieved by performing complete analysis of data taken from multiple
randomized controlled trials (RCTs) [10,11,12,13, 14].
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Material and methods

A meta-analysis and systematic review were conducted following PRISMA guidelines. The databases
used for this study included PubMed, Scopus, Embase, and the Cochrane Library, https://clinicaltrials.gov/
,jtargeting randomized clinical trials comparing omalizumab with a placebo. The inclusion criteria included
RCTs with a follow-up of at least 48 weeks, studies reporting FEV1%, asthma exacerbation incidents, and
ACT scores, and patients with severe persistent asthma.The data analysis for the meta-analysis was done using
RevMan software version 5.4, where a fixed-effect inverse variance method was applied. In this systematic
review, the effect estimates that were derived and calculated were the mean difference (MD) for both the
FEV1% and the ACT score, as well as the risk ratio (RR) for the incidence of asthma exacerbation. To
determine the heterogeneity of the studies included in the analysis, the Chi? test, in addition to the I? statistic,
was used, where the level of statistical significance was set at P < 0.05 to consider the results statistically
significant. A total of 12 studies, involving N = 3891 patients, were successfully included based on the
predefined inclusion criteria for this analysis. In the omalizumab cohort, 584 patients had their ACT score
assessed, 831 patients had documented exacerbations, and 1160 patients had their FEV1% assessed. In
contrast, in the placebo cohort, 450 patients had their ACT score assessed, 525 patients had documented
exacerbations, and 814 patients had their FEV1% assessed.

Results

Omalizumab also caused significant reduction in severe asthmatic exacerbation incidence, as reflected by
the Z score of 6.08 and the P value that also fell below the figure of 0.00001, with the notable finding that this
result showed zero degree of heterogeneity, as the I> value was not available but zero, by all likelihood
implying zero heterogeneity as depicted in fig 1.

Omalizumab Optimized asthma therapy Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI A
v busse 63 208 103 211 36.0% 0.46[0.31,0.68] -
v lanier 173 384 123 192 45.4% 0.46[0.32, 0.66] =
v milgrom 35 225 25 109 17.5% 0.62[0.35,1.10] .
v sly 1 14 6 13 1.1% 0.09[0.01,090] ¢————
Total 831 525 100.0% 0.47 [0.37, 0.60] ’
Total events: 272 257
Test for overall effect: Z = 6.08 (P < 0.00001) 061 o1 1 T 100
Test for subgroup differences: Not applicable Favours [experimental] Favours [control]

Heterogeneity: Chi* = 2,89, df = 3 (P = 0.41); I = 0%

Figure 1. Asthma exacerbation events over 48 weeks post treatment period

Omalizumab therapy caused significant improvement in ACT scores, as reflected by the Z score of 8.06
and the statistically significant P value of less than 0.00001, with the added finding of an insignificant degree
of heterogeneity, as quantitated by the I* value of 0% as shown in fig 2.

Omalizumab Optimized asthma therapy Mean difference Mean difference
Study or Subgroup Mean [points] SD [points] Total Mean [points] SD [points] Total Weight IV, Fixed, 95% Cl [points] IV, Fixed, 95% CI [points]

V bardelas 0.91 0.961 238 0.04 0.96 104 83.0% 0.87[0.65, 1.09]

' bousquet 2012 501 398 136 436 398 135 51% 0.65[-0.30, 1.60]

V vignola 8 7.93 210 6.2 793 211 2.0% 1.80[0.29, 3.31]

Total 584 450 100.0% 0.88 [0.66 , 1.09]

Test for overall effect: Z = 8.06 (P < 0.00001) 40 20 0w 1o
Test for subgroup differences: Not applicable Favours [experimental] Favours [control]

Heterogeneity: Chi2 = 1.65, df = 2 (P = 0.44); = 0%

Figure 2. ACT scores variation in different studies
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On the contrary, there were no statistically significant changes in FEV 1%, as this showed the Z score of
merely 0.22 with the P value of 0.83, with the additional finding of the moderate degree of heterogeneity, as
represented by the I? value of 49%.

Omalizumab Optimized asthma therapy Mean difference Mean difference
Study or Subgroup Mean [%] SD [%] Total Mean [%] SD [%] Total Weight IV, Fixed, 95% CI [%] IV, Fixed, 95% CI [%]
v IADS 85 17.7 384 86.4 18.6 192  25.6% -1.40 [-4.57 ,1.77] L
v ICATA 94.4 19 17 92.2 16.5 120 12.5% 2.20[-2.34 ,8.74] =
v NCT00264849 68.4 18.010715 272 64.8 17.152209 128 19.2% 3.60[-0.06 , 7.26] -
v PROSE 87.9 15.3 179 90.6 17.2 163 21.4% -2.70 [-6.16 , 0.76] o
v william w busse et al* 929 18.7 208 92.2 17.6 211 21.3% 0.70[-2.78 , 4.18] p
Total 1160 814 100.0% 0.18 [-1.43,1.78]
Test for overall effect: Z = 0.22 (P = 0.83) 100 50 0 50 100
Test for subgroup differences: Not applicable Favours [experimental] Favours [control]

Heterogeneity: Chi* = 7.81, df =4 (P = 0.10); F = 49%

Figure 3. Fev1(%) post treatment

Discussion

The data of this study evidently point to the fact that omalizumab has an important function in improving
the management of asthma, while also having the effect of reducing the number of exacerbations in patients
with severe asthma. It has, however, been discovered that the drug does not bring with it any significant
increase in FEV1% that would show its main benefit to be in improving the pulmonary function, but simply
in the reduction of asthmatic symptoms. The conclusions of this study have broad implications for patient
management and the implementation of clinical practice. Most importantly, it is imperative to take into
account the treatment with omalizumab in patients with severe asthma with persistent symptoms despite the
therapy with ICS-LABA. Further research efforts should also aim to explore differences in long-term FEV1%
values and the predictors that could predict the improvements in pulmonary function over the long
term.Limitations include moderate heterogeneity (1> =49%) for FEV1% outcomes, lack of individual patient-
level data, and variations in baseline asthma severity among included studies.

Conclusion

This meta-analysis supplies persuasive evidence that omalizumab, a monoclonal antibody, widely
employed in asthma care, significantly decreases the frequency of severe asthma exacerbations and augments
overall symptom control. These significant results highlight the crucial role of omalizumab in symptom relief
from asthma and prevention of exacerbations, thus further solidifying the drug's crucial role as a therapeutic
option in the treatment of severe asthma.

References
William W Busse 1, Wayne J Morgen, Peter J Gergen, Herman E Mitchell, James E Gern, Andrew H Liu,
Rebecca S Gruchalla, Meyer Kattan.Randomized trial of omalizumab (anti-IgE) for asthma in inner-city
children. doi: 10.1056/NEJMoal009705
Balshem H, Helfand M, Schuemann HJ, Oxman AD, Kunz R, Brozek J, et al. GRADE guidelines: 3. Rating
the quality of evidence. J Clin Epidemiol. (2011) 64:401—-6. doi: 10.1016/j.jclinepi.2010.07.015
Takahashi M, Soejima K, Taniuchhi S, Hatano Y, Yamanouchi S, Ishikawa H, et al. Oral immunotherapy
combined with omalizumab for high-risk cow’s milk allergy: a randomized controlled trial. Sci Rep. (2017)
7:17453. doi: 10.1038/s41598-017-16730-6
Berger W, Gupta N, McAlary M, Fowner-Taylor A. Evaluation of long-term safety of the anti-IgE antibody,
omalizumab, in children with allergic asthma. Ann Allergy Asthma Immunol. (2003) 91:182-8. doi:
10.1016/S1081-1206(10)62175-8



https://zienjournals.com/

[S] Lanier B, Bridges T, Kulus M, Taylor AF, Bemhane I, Vidaurre CF. Omalizumab for the treatment of
exacerbations in children with inadequately controlled allergic (IgE-mediated) asthma.J Allergy Clin
Immunol. (2009) 124:1210-6. doi: 10.1016/j.jaci.2009.09.021

[6] Kulus M, Hebert J, Garcia E, Fowler TA, Fernanaz VC, Blogg M. Omalizumab in children with inadequately
controlled severe allergic (IgE-mediated) asthma.Curr Med Res Opin. (2010) 26:1285-93. doi:
10.1185/03007991003771338

[7] Busse WW, Morgan WJ, Gergen PJ, Mitchell HA, Gern JE, Liu AH, et al. Randomized trial of omalizumab
(anti-IgE) for asthma in inner-city children. N Engl J Med. (2011) 364:1005-15. doi:
10.1056/NEJMo0al009705

[8] Teach SJ, Gill MA, Togias A, Sorkness CAA, Arbes SJ, Calatroni A, et al. Preseasonal treatment with either
omalizumab or an inhaled corticosteroid boost to prevent fall asthma exacerbations.J Allergy Clin
Immunol. (2015) 136:1476-85. doi: 10.1016/j.jaci.2015.09.008

[9] SlyPD, Virghese J, Nor F, Tang ML, Laing I, Oo S, et al. Severe winter asthma exacerbations can be prevented
by omalizumab, but there is no carryover effect. ] Allergy Clin Immunol. (2017) 139:703-705.e4. doi:
10.1016/j.jaci.2016.07.035

[10] Milgrom H, Berger W, Nayaak A, Gupta N, Polard S, McAlary M, et al. Treatment of childhood asthma with
anti-immunoglobulin E antibody (omalizumab). Pediatrics. (2001) 108:E36. doi: 10.1542/peds.108.2.e36

[11] Chan S, Cornelius V, Cro S, Harper JI, Lack G. Treatment effect of omalizumab on severe pediatric atopic
dermatitis: the ADAPT randomized clinical trial. JAMA  Pediatr. (2020) 174:29-37. doi:
10.1001/jamapediatrics.2019.4476

[12]Iyengar SR, Hoyte EG, Loza A, Boniccorso S, Chiang D, Umetsu DT, et al. Immunologic effects of
omalizumab in children with severe refractory atopic dermatitis: a randomized, placebo-controlled clinical
trial. Int Arch Allergy Immunol. (2013) 162:89-93. doi: 10.1159/000350486

[13] Kuehr J, Brauburger J, Zielen S, Schauuer U, Kamin W, Von Berg A, et al. Efficacy of combination treatment
with anti-IgE plus specific immunotherapy in polysensitized children and adolescents with seasonal allergic
rhinitis. J Allergy Clin Immunol. (2002) 109:274-80. doi: 10.1067/mai.2002.121949

[14] Lai T, Wang S, Xu Z, Zhang C, Zhaoo Y, Hu Y, et al. Long-term efficacy and safety of omalizumab in patients
with persistent uncontrolled allergic asthma: a systematic review and meta-analysis. Sci Rep. (2015) 5:8191.
doi: 10.1038/srep08191



https://zienjournals.com/

