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OManu3yMab B sieyeHUM ce30HHbIX 060CTpPEeHUA g
TSDKENOro annepruyeckoro puHUTa

K.C. MMaBnosa, [.C. Kynuuenko, 0.M. Kypbauesa, M.E. IbiHeBa, H.W. UnbuHa

locynapcTBeHHbIN Hay4HbIA LEeHTp «MHCTUTYT MMMyHonorun» QefiepanbHoro MeanKo-6uonoruieckoro areHTcTBa, MockBa, Poccuiickas Oepepaums

AHHOTALMA

06ocHosaHue. CornacHo efiepanbHbIM KIIMHUYECKUM PEKOMEHALMAM, NaUMEHTaM C TAXENBIM NEPCUCTUPYIOLLAM TEYEHUEM
annepruyecKoro puHUTa U/UMK TAXENBLIM 060CcTpeHneM 1 Npu HeaddeKTUBHOCTM dapMaKoTepanuu 3-i IMHUM (aHTUrUCTa-
MWHHbIE Npenapatbl, aHTarOHUCTbI JIEMKOTPUEHOBLIX PELLENTOPOB, Ha3a/lbHble KOPTUKOCTEPOUALI) PEKOMEHAYETCS paccMoT-
peTb BOMPOC O Ha3Ha4yeHUW oManuymaba, NMpu 3TOM HET NPaKTUYECKUX PEKOMEHAALMIA MO CXeMaM W NPOAOIKUTENBHOCTH
Tepanum oManu3ymMaboMm npu TSKENOM 060CTPEHUN CE30HHOT0 anepruiecKoro pUHKTa.

Llesns — npoBefieHne Tepanuu oManu3ymMaboM naumeHTaM C TSKENBIM 060CTPEHUEM aNIepruyeckoro pUHUTa B CE30H LiBeTe-
HWSA NPUYMHHO-3HAYUMBIX aJINIEPTeHOB ANs OLEHKW 3P MEKTUBHOCTH, ONPeeNieHUs ONTUMANbHOTO PEXMMa U NPOJOIKUTESTb-
HOCTU NleyeHus.

Mamepuanel u Memodel. B oTKpbiToe HabntoAaTeNbHOe HECPaBHUTENILHOE NPOCMEKTUBHOE OJHOLEHTPOBOE WUCCNEeA0BaHNe
Bbinv oTobpaHbl 10 B3pOC/bIX MALMEHTOB C TSIKEMBIM 000CTPEHUEM CE30HHOMO aNIEPTMYECKOr0 PUHUTA, BbI3BAHHOMO Mblfb-
Lo bepésbl. Bce oHM nomyyanu 3-10 AMHWIO Tepanuu B COOTBETCTBUM C (efepanbHbIMU KITMHUYECKUMU PeKOMEHAALMAMM
1 UMENK HeMosHbIA KOHTposb nbo ero otcytcTeue: TNSS (0bLas oLeHKa HasanbHbIX CUMNTOMOB) >2. BceM naumenTam 6bin
Ha3HayeH oManu3ymab, npu 3TOM [03a U peXkuM BBeLEeHUs Npenapata NoAobpaHbl B COOTBETCTBUM C MHCTPYKLMEN U YYE-
ToM obLero ypoeHs IgE u Beca maumeHTa. Bce naumeHTbl exeHEBHO 3amofHANN AHEBHUKM BbIPAXXEHHOCTU CUMMTOMOB
1 NOTPeBHOCTU B CUMMTOMATMYECKON Tepanuu. B KadyecTBe MepBUYHON KOHEYHOW TOYKM BbIOpPAHO YMEHLLUEHWUE CPeSHero
banna koMbUHMpOBaHHO# LKanbl cuMnToMoB M MeankameHToB (Combined Medical and Symptom Score, CMSS).
Pesynemamei. [lononHutensHoe HasHaueHWe oManu3ymaba K paHee NPOBOAMMON Tepanuu No3BOAMIO YNYYLLMTbL KOHTPOb
Haj, CMMMNTOMaMM aiIeprMyeckoro pUHUTa y BCeX MaLMEHTOB U yMeHbLWNTL 06bEM dapmakotepanum (ATNSS 1,8 [95% U
1,56-2,04]; p <0,001, n ACMSS 2,12 [95% 1M 1,74-2,5]; p <0,001, k cembMoMy AHI0 OT NepBOro BBEAEHWS OManu3yMaba;
ATNSS 2,53 [95% OW 2,05-3,01]; p <0,0001, u ACMSS 5,22 [95% [N 4,74-5,7]; p <0,001, K 4-i Hed COOTBETCTBEHHO).
OTMeueHo, YTo peanu3auus 3ddeKkTa oManmsyMaba NpoucxoauT B TeUEHUE HEKOTOPOro BpeMeHu (0T 3 o 7 oHeld). Mockonb-
Ky B HalLeM MCcCnefoBaHWM NpOJOIKMTENBHOCTb Ce30Ha He MnpeBbiwana 1 Mec, HaM yAanocb A0CTMYb MOJIHOMO KOHTPOAS
annepryeckoro pUHUTa y BCeX MaLMEHTOB C MOMOLLbIO Tepanuyu OManu3yMaboM ¢ HebosbLLoi (1-2) KpaTHOCTbH) MHBEKLMIA.
Bo Bpems uccnenoBaHus HUKaKMX N06OYHbIX 3QEKTOB He 3aperMcTpMpoBaHo.

3arnoyenue. HazHauyeHne oManu3yMaba naumeHTaM ¢ TAXKENBIM 060CTPEHUEM anmepriyeckoro puHUTa no3BosiseT A0CTUYb
MOJIHOrO KOHTPONS Haf CUMNTOMaMu 3aboneBaHus. YuuTbiBas MexaHU3M AeiCTBUSA, OManu3yMab ciefyeT BBOLWUTL MO Kpai-
Hell Mepe 3a Heflefl0 [0 OXMLAEMOr0 Ce30Ha MblNEHNUS MPUYMHHO-3HAUMMBIX PAcTEHUI NaLMEHTaM C TAXKENBIM TeYEHUEM
(cornacHo aHaMHECTUYECKUM [aHHBIM 0 NpeablayLiyx ce30Hax), KOTopble He MPOBENM CBOEBPEMEHHO ansepreHcneumdmye-
CKYl0 MIMMYHOTEpanuio, U MPOAOIIKATL JieYeHUe A0 OKOHYAHWUS Ce30Ha MblAEHNUS MPUYMHHO-3HAUUMBIX aNlflepreHoB.

KnioueBble cnosa: annepruyeckuii punnt; AP; oManusymab.
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Omalizumab in the severe exacerbations

of seasonal allergic rhinitis

Ksenia S. Pavlova, Darya S. Kulichenko, Oksana M. Kurbacheva, Miramgul E. Dyneva,
Natalia I. Ilina

National Research Center — Institute of Immunology Federal Medical-Biological Agency of Russia, Moscow, Russian Federation
ABSTRACT

BACKGROUND: According to the Federal Clinical Guidelines, patients with severe persistent allergic rhinitis and/or severe
exacerbation who failed to respond to third-line pharmacotherapy (antihistamines, leukotriene receptor antagonists, nasal
corticosteroids) are advised to consider the administration of omalizumab. However, there is a lack of practical recommendations
guiding the regimens and duration of the omalizumab therapy in the severe exacerbation of seasonal allergic rhinitis.

AIMS: To assess the efficacy of omalizumab additional therapy in patients with severe exacerbation of allergic rhinitis during
the pollen season, and to determine the optimal regimen and duration of treatment.

MATERIALS AND METHODS: This is an open observational uncontrolled prospective single-center study. 10 adult patients with
severe exacerbation of seasonal allergic rhinitis due to birch pollen were selected for the study. All of them received the third-
line of therapy according to Federal Clinical Guidelines and had absence or incomplete control: Total nasal symptom score >2.
All of them were treated with omalizumab. The dose and regime were prescribed according to instructions that took into
account the overall IgE level, as well as the patient’s weight. Daily symptom diaries and the need for rescue medication levels
were evaluated. The primary endpoint had a decrease in the Combined Medical and Symptom Score mean.

RESULTS: The additional omalizumab treatment improved allergic rhinitis control for all patients and also reduced the rescue
medication (ATNSS 1.8 [95% CI 1.56—2.04]; p <0.001, and ACMSS 2.12 [95% CI 1.74-2.5]; p <0.001, by the end of 1 week after
the first omalizumab injection; ATNSS 2.53 [95% Cl 2.05-3.01]; p <0.0001, and ACMSS 5.22 [95% Cl 4.74-5.7]; p <0.001, by
the end of four weeks, respectively). It was noted that the omalizumab effect realization occurs for some time (3-7 days).
Due to short-season pollen for birch (1-2 months), the duration of treatment in our study did not exceed one month, so
we managed to achieve complete control over the symptoms in all patients by the omalizumab with a small multiplicity of
injections (1-2 injections). No adverse events were registered during the study.

CONCLUSION: Omalizumab additional therapy in patients with severe exacerbation of allergic rhinitis allows control of all
symptoms. Taking into account the mechanism of its action, omalizumab should be administered at least a week before the
expected pollen season in patients with severe exacerbation (according to the previous seasons) who did not complete their
allergen-specific immunotherapy on time, and continue therapy till the end of the pollen season.

Keywords: allergic rhinitis; AR; omalizumab.
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BACKGROUND

Allergic rhinitis (AR) is one of the most common
diseases in allergology and otolaryngology, characterized by
IgE-mediated inflammation of the nasal mucosa (develops
after exposure to an allergen) and characteristic symptoms
(nasal congestion, sneezing, nasal itching and rhinorrhea),
which are often accompanied by eye symptoms (lacrimation,
redness, and itching) and are considered a risk factor for
asthma development. Despite the fact that AR is not a
life-threatening disease, it has significant impact on the
patient’s quality of life due to sleep disturbance, impaired
work productivity, and school performance.

According to international manuals and federal clinical
guidelines, basic principles of AR treatment include drug
therapy, elimination measures, and allergen-specific
immunotherapy (ASIT) [1, 2]. Among the pharmacological
agents, nonsedative systemic antihistamines, intranasal
corticosteroids, and leukotriene receptor antagonists
are distinguished, through the use of which control over
the symptoms is achieved in most cases. Despite the
accumulated experience of ASIT effective use and high level
of evidence base on its effectiveness, in practice no more
than 10% of patients receive indicated treatment due to the
delayed visit to a specialist, inventory shortage of allergens,
relatively high ASIT costs, and other reasons [3]. With severe
exacerbation, which is most characteristic to patients with
pollen sensitization, achieving control over AR symptoms
using standard pharmacotherapy is not always possible.
In such cases, prescribing systemic corticosteroids can be
necessary, but considering the wide range of their side effects
and restrictions on their use, limiting the treatment to a short
term is advisable [1]. Despite the specifically indicated nonuse
of systemic corticosteroids for AR treatment, doctors and
even patients themselves oftentimes continue this practice
during annual seasonal exacerbations.

The last decades have been devoted to the discovery
and study of the biological effects of monoclonal antibodies,
which have undergone a global transformation from objects
of scientific research to one of the most modern and
effective medicines for the treatment of patients with various
pathologies. Researchers continue to study the efficacy
and safety of new biologics, as well as previously known
genetically engineered biologics in order to expand the range
of therapeutic indications.

Considering the central role of immunoglobulin E (IgE)
in the AR pathogenesis, the use of anti-IgE monoclonal
antibodies in this disease seems to be the most appropriate.
To date, a longstanding practice of effective omalizumab
use in the treatment of severe atopic asthma and urticaria
has been sustained. Data from 11 randomized clinical trials
and meta-analysis on omalizumab use in AR have become
the basis for expanding the indications (and updating the
instructions) for its appointment and inclusion in federal
clinical guidelines for AR [1, 4-6]. Thus, in patients with severe
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persistent AR and/or severe exacerbation, as well as with
treatment failure of drugs used at the third stage of therapy
(systemic antihistamines, leukotriene receptor antagonists,
nasal corticosteroids), considering the administration of
omalizumab is recommended in order to reduce the severity
of all AR symptoms and reduce the need for symptomatic
treatment drugs [1].

By reducing the level of circulating free IgE, omalizumab
prevents IgE from binding to high-affinity FceR1 and
low-affinity FceR2 receptors, preventing the release of
mediators from mast cells and basophils when stimulated
by a specific allergen. Anti-IgE antibodies do not bind to
IgE already attached to FceR1 and therefore are unable
to initiate the activation of mast cells or basophils [7]. By
reducing FceR1 expression on dendritic cells, omalizumab
can inhibit antigen (allergen) processing and its presentation
to T-cells. Therefore, this may prevent their differentiation
into Th2 cells, suppress the activation of Th2 lymphocytes,
and lead to a decreased production of Th2 cytokines. Thus,
omalizumab may act on the early and late phases of the
allergic response [/, 8].

One of the first publications on the use of omalizumab
in seasonal AR treatment was a double-blind, placebo-
controlled study by T.B. Casale et al. (1997) [9], which included
240 patients, randomized to the appropriate treatment groups:
placebo, 120 pg of omalizumab subcutaneously, 150 ug
intravenously, and 500 ug intravenously 3 times 4 weeks
before the expected start of ragweed blooming and during
the pollen season. The effect in reducing the severity of AR
symptoms was achieved in those cases where suppression
of free IgE to a normal level was observed, which could
be predicted by considering the initial concentration of
blood serum IgE when determining the therapeutic dose of
omalizumab [9].

Another double-blind, placebo-controlled study that
assessed the effectiveness of omalizumab in seasonal AR
was conducted by K. Okubo et al. (2006) [4]. The study
included 100 children who are allergic to Japanese cedar
pollen. The choice of dose and the schedule of omalizumab
administration were made considering the initial IgE level and
the patient’s weight and were amounting to 150-375 mg every
2 or 4 weeks. The first injection was made 4 weeks before
the expected start of the Japanese cedar pollen season, and
then the treatment continued for 12 weeks. Decreased free
IgE level correlated with decreased nasal symptoms severity,
decreased nasal hyperreactivity, and decreased need for
medications [4].

In a study by S. Tsabouri et al. (2014), a meta-analysis of
omalizumab efficacy and safety in AR [5], 11 studies involving
2,870 patients of different ages (including children 6—11 years
old, adolescents 12—17 years old, and adults) were selected.
The dose and schedule of administration in most studies
were selected considering total IgE baseline level and the
patient’s weight. Overall, a statistically significant reduction
was observed in the severity of daily nasal symptoms
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(-0.67 [95% ClI -1.3 to -0.31], p <0.0001) and a reduction in
need for symptomatic treatment (-0.22 [ 95% CI -0.39 to
-0.05], p=0.01). No statistically significant difference was
observed in the occurrence of any adverse events (relative
risk 1.06 [95% CI 0.94 to 1.19]; 12, 55%), which generally
shows that omalizumab therapy has high safety profile [5].

In another meta-analysis of the efficacy and safety
of omalizumab in AR, conducted by C. Yu et al. (2020) [6],
16 double-blind placebo-controlled studies published from
2000 to 2019, involving 3,458 patients (1,931 patients in the
active treatment group and 1,520 in the placebo group)
were selected. A statistically significant difference in favor
of omalizumab was demonstrated in the following aspects:
reduction in severity of daily nasal symptoms (-0.443 [95% CI
-0.538 to -0.347], p <0.001), severity of eye symptoms
(-0.385 [95% Cl -0.5 to -0.369], p <0.001), need for
symptomatic therapy (-0.421 [95% Cl -0.591 to -0.251];
p <0.001), improvement in quality of life measured using
Rhinoconjunctivitis-Specific Quality of Life Questionnaire
(RQLQ) (-0.286 [95% CI -0.418 to -0.154], p <0.001), and overall
score (odds ratio 1.435 [95% CI 1.303-1.582], p <0.001) [6].

Despite the results of placebo-controlled studies
on omalizumab efficacy in AR and the possibility of its
administration in AR, according to updated instructions for
use and directions in federal clinical guidelines, no practical
recommendations were presented on schedules and
duration of omalizumab therapy for severe exacerbation of
seasonal AR.

Aim of the study: This study aims to conduct omalizumab
treatment in patients with severe exacerbation of AR during
the pollen season of causative allergens to evaluate its

Table 1. Inclusion/exclusion criteria
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effectiveness and determine the optimal schedule and
duration of treatment.

MATERIALS AND METHODS
Study design

An open, observational, noncomparative, prospective,
single-center study was conducted. The study was performed
without a control group by comparing dependent samples
(before-after analysis).

Eligibility criteria

The study included 10 patients with severe exacerbation of
AR caused by the pollen season of causative allergens, with
sensitization to tree pollen allergens, including birch pollen
allergens. All included patients demonstrated ineffectiveness
of previous combined therapy with antihistamines,
antileukotriene drugs, and intranasal corticosteroids. The
Total Nasal Symptom Score (TNSS) score was >2. All patients
were observed for a long time in the clinic of NRC “Institute
of Immunology” FMBA of Russia and presented the results
of previous allergological examination, which confirmed
tree/birch pollen allergen sensitization.

Prior to the study, oral and written consent to participate
in this observational study (subject information form and
informed consent) was obtained from the patients. The
criteria were previously developed considering the normative
documentation 0ST 420511-99 Rules for conducting high-quality
clinical trials in the Russian Federation, FL-61 “On Medicine
Circulation” and the clinical trial protocol (Table 1).

Inclusion criteria:

Patient informed written consent for participation in clinical trials
Patients of both sexes over 18 years of age
History of allergic rhinitis for at least 2 years

Confirmed sensitization to tree/birch pollen allergens

The need for symptomatic therapy with three or more drugs (stage 3 therapy, according to federal clinical guidelines)

Insufficient effect of ongoing symptomatic treatment (average TNSS score >2)

Exclusion criteria:

Symptoms of respiratory viral infections at the time of participation in the study

Parasitic infection within the last 6 months
Pulmonary tuberculosis (active and inactive forms)
Oncopathology

Pregnancy, lactation

Presence of other respiratory diseases or acute conditions that can significantly affect the result of the study

Patient’s unwillingness to participate in the study

Participation in other clinical trials at the time of inclusion
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Terms and conditions

The study was conducted based on the NRC “Institute of
Immunology” FMBA of a Russian clinic (Moscow).

Study duration

Data collection and data analysis were conducted from
April 08, 2021, to July 01, 2021.

Description of medical intervention

After obtaining the signed informed consent and in case
of preliminary compliance with the inclusion criteria, patients
underwent physical (anthropometry, auscultation), clinical
laboratory (clinical blood test, total immunoglobulin E in blood),
and instrumental (spirometry) examination. All patients were
consulted and examined by an otolaryngologist, which was
followed by an endoscopic examination of the nasal cavity
and nasopharynx.

During the first visit, clinical laboratory examination data
(clinical blood test with differential leukocyte count, total
IgE level to determine the dose and regimen of omalizumab
treatment), TNSS, and the need for symptomatic treatment
drugs, including respiratory function, have been evaluated. At
this visit, patients were examined by an otorhinolaryngologist
(nasal endoscopy). All patients were given diaries for daily
completion. The next day after receiving the examination
results, the drug (omalizumab) was administered. After the
procedure, it was necessary to be under observation in the
department for 2 hours.

At control visits after 1 week (visit 2), 2 weeks (visit 3),
3 weeks (visit 4), and 4 weeks (visit 5), the study physician
checked the completion of daily diaries and evaluated
rhinitis symptom control and the possibility of symptomatic
treatment reduction.

During the fifth visit (4 weeks after treatment started),
patients underwent complete physical examination similar to
that performed during the first visit (results of instrumental
examination, clinical blood test with differential leukocyte
count, respiratory function test, otorhinolaryngological
examination using nasal endoscopy were evaluated), and
guestionnaires’ scores were analyzed.

All patients were treated with omalizumab (Xolair,
Novartis Pharma Stein AG, Switzerland). The selection of
omalizumab schedule and dose was performed considering
the total IgE level and the patient’s weight according to the
instructions for use, while treatment duration depended on
the duration of seasonal exacerbation.

To assess treatment safety, all adverse events that
developed during the study were recorded, considering
patient's subjective complaints and physical and laboratory
examination data.

Primary outcome of the study

The primary endpoint was a change (reduction) in the
mean combined medical and symptom score (CMSS), which
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is the sum of mean TNSS and the need for symptomatic
treatment (medical score, MS).

Additional study outcomes

The reduced need for systemic corticosteroids; severity
of conjunctival symptoms; impact on such aspects of quality
of life as sleep disturbance, work productivity, and activity
impairment; and physical examination results (endoscopic
examination) were evaluated in this study. Visual analogue
scale (VAS) was used as an additional tool to evaluate AR
control [1]. Key area of focus was the timing of clinical effect
onset, and as a criterion for assessing clinically significant
difference, a change in mean CMSS and VAS scores by 50%
from baseline was recognized.

Subgroup analysis was not performed due to the small
sample size.

Outcome registration methods

All of the patients have completed the daily VAS score and
diaries, which assessed severity of nasal symptoms (TNSS),
the need for symptomatic treatment medications (MS),
severity of conjunctival symptoms, sleep disturbance, work
productivity, and activity impairment. At each evaluation visit,
the doctor analyzed completed diaries and questionnaires
with assessment of the possibility of changing (reducing)
symptomatic treatment and collected data on adverse events.

At the beginning of the study and at control visit 4 weeks
after the start of omalizumab therapy, patients underwent
clinical blood test with differential leukocyte count, respiratory
function test, and otorhinolaryngological examination using
nasal endoscopy.

Ethical review

The study was approved by the local ethics committee of
NRC “Institute of Immunology” FMBA of Russia, Protocol No. 6,
dated April 7, 2021.

Statistical analysis

Due to the small percentage of extremely severe seasonal
AR in the population and the high cost of omalizumab,
preliminary sample calculation was not possible.

Statistical analysis of actual data was performed using
statistical software package Statistica 12.0. Quantitative and
ordinal values are presented as Me [q25—q75], where Me
is the sample median, q25-q75 is the interquartile range
(925 is 25% quartile, q75 is 75% quartile), and Min-Max are
the minimum and maximum values.

Questionnaire data (TNSS, MS, CMSS, VAS) at various
control points within the same type of targeted therapy
(omalizumab) were compared using Friedman test and
adjusted for Dunn’s multiplicity; differences were considered
statistically significant at p < 0.05. The results are presented
in the form of summary tables and graphs.
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RESULTS

Objects (participants) of the study

The study involved 10 patients with severe exacerbation
of seasonal AR and sensitization to tree pollen allergens,
including birch pollen allergens.

When evaluating the anamnestic data, women were found
to predominate in the study (6; 60%). Median age of patients
was 374 [30.0; 45.0] years. The average duration of the disease
was 5.5 [4.0; 8.0] years (from 2 to 9 years). Of associated
allergic diseases, 4 (40%) patients suffered from allergic
conjunctivitis; 1 (10%) patient had well-controlled atopic
asthma (he received a combination of budesonide/formoterol
as basic anti-asthma therapy). During spirometry, no signs of
bronchial obstruction were recorded in any of the patients.

During clinical-laboratory examination, the total IgE
level in blood serum of patients was found to be 326.5
[220.1; 389.91 IU/ml. All study participants received AR therapy
according to the domestic and international consensus
documents [1, 2]. Due to severe and uncontrolled course of
AR, 6 patients received courses of systemic corticosteroids.
It should be noted that patients with AR were monitored
regarding compliance.

Schedule and dose of omalizumab was selected
considering the total IgE level and patient’s weight, and
treatment duration depended on the duration of the seasonal
exacerbation (Table 2).

Primary results of the study

All of the patients who completed the study reported
significant reduction in severity of disease symptoms during
omalizumab treatment. As a result of the study, it was shown
that omalizumab was shown to suppress the intensity of
rhinorrhea, nasal congestion, sneezing, nasal itching, and
post-nasal drip (Table 3). As the condition improved, patients
underwent a gradual decrease of symptomatic treatment,

Table 2. Dose and schedule of omalizumab administration
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which was reflected in the MS and CMSS scales. Upon
assessing the total VAS score, its value in all patients was
found to be 9.0 [8.0; 10.0] before therapy and 5.0 [4.0; 6.0]
1 week after the start of omalizumab treatment.

It is worth emphasizing that improvement was already
observed and recorded 1 week after the start of treatment, and
this trend persisted during the next 3 weeks of observation.

According to TNSS and CMSS questionnaires, AR
symptom score in patients receiving omalizumab for 4 weeks
significantly decreased after 1 week (1.0 [0.9; 1.2], p=0.0002;
2.25 [2.0; 2.55], p=0.0001, respectively) compared with the
data before treatment was started (figure). Regarding the
need for symptomatic treatment (MS), statistically significant
changes were noted only after 2 weeks of omalizumab
treatment (0.15 [0.1; 0.58], p=0.0001).

At subsequent control points (after 3 and 4 weeks), an
improvement in patients’ condition was observed, which
was reflected in the absence of symptoms in all 10 patients
(see figure).

Additional study results

During endoscopic examination of the nasal cavity in
AR patients, before omalizumab treatment was started,
pronounced edema of the mucous membrane, causing
enlargement of the nasal concha and narrowing of the nasal
passages, uneven pale color of the mucosa with a cyanotic
tinge, and large amount of serous or seromucosal discharge,
which corresponded to an exacerbation of AR, was noted.
At repeated endoscopic examination 4 weeks after the start
of omalizumab treatment, all patients showed reduction in
edema of the nasal concha, widening of the nasal passages,
decreased amount of discharge, and normalization of
color, which confirmed the restoration of nasal breathing
in connection with biological therapy. The severity of these
changes corresponded to a decrease in the intensity of the
main AR symptoms and the changes in TNSS, MS, and CMSS.

Patient Dose and schedule of administration Appearance of clinical effect from the first injection
Patient N° 1 150 mg once every 4 weeks on the 6th day
Patient Ne 2 450 mg once every 4 weeks on the 3rd day
Patient N° 3 600 mg once every 4 weeks on the 5th day
Patient N2 4 300 mg once every 4 weeks on the 3rd day
Patient N° 5 450 mg once every 4 weeks on the 7th day
Patient N2 6 300 mg once every 4 weeks on the 5th day
Patient N2 7 600 mg once every 2 weeks on the 3rd day
Patient N° 8 450 mg once every 4 weeks on the 6th day
Patient N2 9 300 mg once every 4 weeks on the 5th day
Patient N° 10 450 mg once every 4 weeks on the 5th day

Note: * According to subjective patient’s assessment and physical examination data.
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Table 3. Change from baseline in allergic rhinitis and conjunctivitis symptom due to omalizumab treatment (n=10)

Vol 19 (2) 2022

Russian Journal of Allergy

Time from start of treatment

Symptom Before After After After After
treatment 1 week 2 weeks 3 weeks 4 weeks
Total Nasal Symptom Score (TNSS)
Sneezin 2,8 1,0 0,6 0 0
g [2,63; 2,88] [0,6; 1,11* [0,2; 0,81]* [0; 0J* [0; 0J*
Rhinorrhea 2,51 1,0 0.4 0 0
[2,43; 2,67 [0,9; 1,21 [0,0; 0,611 [0; 01 [0; O
Nasal congestion 2,61 157 0.3 0 0
[2,55; 2,78] [1,1;1,88]* [0,0; 0,4]* [0; 01 [0; O
Nasal itchin 2,9 12 0.1 0 0
9 [2,73; 2,99] [0,9; 1,21]* [0,0; 0,1]* [0; 01 [0; O
Severity of conjunctival symptoms assessment
Redness of the eyes 2.1 0.25 0,13 0 0
[2,59; 2,8] [0,1; 0,5 [0,0; 0,18]* [0; O [0; 0]
Lacrimation 2,48 0,14 0,1 0 0
[2,33; 2,56] [0,0; 0,197 [0,0; 0,1]* [0; O [0; 01
Assessment of the impact of symptoms on quality of life
. 2,7 1,1 0 0 0
Sleep disturbance [2,63: 2.8] 0.7 1.2* [0: 0J* [0; 0* [0; 0*
Daily activity impairment 2,61 15 0 0 0
[2,55; 2,89] 11,7 [0; O [0; 01 [0; 01
Impaired work productivity and learning 2,44 1,0 0 0 0
ability [2,34; 2,53] [0,48; 1,11* [0; O [0; 01 [0; 01
: 90 5,0 2,0 0 0
Visual analogue scale (VAS) [8,0: 10,0] [4,0: 6,0]* [1.0: 2,00* [0: 0J* [0; 0*
Need for medical symptomatic 2,50 1,91 0,15 0 0
therapy (MS) [2,23; 2,67] [1,45; 1,99] [0,0; 0,58]* [0; O [0; 01*

Note: * Regarding data prior to the start of omalizumab treatment. These results are presented as Me [Min—Max].

Adverse events

During the entire follow-up period, no adverse events
were registered in any of the patients, which indicated a good
safety profile of omalizumab.

DISCUSSION

Summary of the primary result of the study

The results of our open observational noncomparative
study showed that omalizumab administration to patients
with severe exacerbation of seasonal AR and insufficient
effectiveness of third-line drugs (antihistamines, leukotriene
receptor antagonists, nasal corticosteroids) leads to control of
all AR symptoms, decreased need for symptomatic treatment,
including systemic corticosteroids, and improved quality of life.

Discussion of the primary result of the study

The results of our study are consistent with previously
published data from prior randomized clinical trials, in
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which omalizumab efficacy in AR patients was determined
by reduced nasal symptom severity, improved quality of
life, and reduced use of antihistamines. Consistent data
on its clinical benefit were obtained for both patients with
seasonal and year-round AR. Despite the proven efficacy
of omalizumab in AR, its high cost does not allow the
drug to be widely used in routine clinical practice. Study
protocols published previously have suggested long-term
use of omalizumab for both year-round and seasonal AR
(4 months or more), which increased the cost of treatment.
Medical standard for managing AR patients in the Russian
Federation includes prescribing omalizumab in severe cases;
however, at present, this diagnostic-related group has not
yet been identified, which allows prescribing omalizumab at
the expense of compulsory medical insurance funds. In order
to save both patient’s personal funds and resources of the
regional/federal fund, optimizing the protocol for prescribing
omalizumab is necessary, considering the results of additional
clinical trials.
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[ ™Nss ® ms @ cmss

Fig. Change from baseline in Total Nasal Symptom Score (TNSS), medical score (MS), combined medical and symptom score (CMSS) due

to omalizumab treatment, n=10.

Note: *, regarding CMSS data prior to omalizumab treatment; e, regarding MS data prior to omalizumab treatment; a, regarding TNSS data
prior to omalizumab treatment. TNSS, Total Nasal Symptom Score; MS, medical score; CMSS, combined medical and symptom score. Data
were described as Me [Q25%; Q75%] and Min-Max. Differences were considered statistically significant at p <0.05.

Our study showed that this drug can be administered
directly before pollen season of causative allergen plants,
and duration of therapy can be calculated based on the
duration of blooming season. Attempts to save money by
reducing the dose of omalizumab (for example, choosing a
universal dose and treatment regimen for all patients, as in
urticaria) will lead to a decrease in clinical efficacy, as has
been demonstrated in early studies: dose-dependent effect of
omalizumab is realized when free IgE binding is maximized.
By prescribing dose of omalizumab and treatment regimen
individually, depending on body weight and initial (before the
first administration of omalizumab) total IgE level, as in our
study, meeting this condition is possible with high probability.

In our research at the start of omalizumab treatment, all
patients already had signs of severe exacerbation; however,
we were able to achieve control over AR symptoms in a fairly
short time (3-7 days) with a persistent effect over the next
3-4 weeks. This indicates a new possibility of managing
patients with seasonal AR as the alternative to the old and
unsafe method of some doctors — injection of prolonged
forms of systemic corticosteroids (such as Diprospan, Kenalog,
etc.) during the seasonal AR exacerbation. The use of systemic
corticosteroids, unlike omalizumab, is fraught with a high
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risk of variety of side effects. During this study, no adverse
events with omalizumab have been recorded. Although the
total number of administered doses of the drug in this study
was limited due to the small sample size and short duration of
the study, considering the results of randomized clinical trials
and many years of experience of omalizumab use in routine
practice, we can say that this drug has a high safety profile.
Seasonal allergic manifestations, in addition to
rhinoconjunctival symptoms, are often associated with
asthma exacerbation, while the course of asthma itself
may be exclusively seasonal, but due to its severity, it may
require the use of systemic corticosteroids. Given the efficacy
of omalizumab in patients with moderate to severe asthma,
based on the results of numerous randomized clinical trials,
the clinical benefit of prescribing omalizumab in this situation
is obvious not only in terms of AR but also asthma symptoms.

Study limitations

The main limitation of our study is the small sample size
of study participants, which cannot be adequately considered
representative. The small number of study participants is
determined, on the one hand, by low percentage of patients
with extremely severe AR and ineffectiveness of the third line
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of pharmacotherapy (no more than 5% in the population) [1],
on the other hand, by high cost of the drug (considering the
fact that at present, the cost of AR treatment is not covered
by public funding).

CONCLUSION

As a result of open observational clinical study on the
use of omalizumab by patients with severe AR exacerbation
due to pollen season of causative allergens, it was shown
that administration of the drug was shown to help lower the
severity of all AR symptoms, reduce the need for symptomatic
treatment drugs, and improve quality of life. Improvement
was noted already by the end of the first week from the start
of therapy, and this trend continued during the next 3 weeks
of observation. Implementation of omalizumab effect occurs
over some time (from 3 to 7 days), so administering the
drug at least a week before the expected pollen season
of causative allergens to patients with expected severe
exacerbation (according to the results of previous seasons, to
patients that did not receive timely full-fledged ASIT courses)
and continuing treatment during the entire pollen season are
recommended.

In the course of our study, no adverse events were
registered with omalizumab, which corresponds to scientific
literature and clinical data on the use of the drug in asthma
and urticaria and indicates a high safety profile of therapy.
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According to scientific literature, in patients with severe
AR, using omalizumab is recommended for a course of at
least 3 months. Our study included patients with sensitization
to tree pollen allergens, which are characterized by short
period of intense blooming (1-2 months). Schedule and
dose of omalizumab was selected considering the total
IgE level and the patient’s weight, and the duration of
treatment did not exceed 1 month. Thus, with omalizumab
treatment, we managed to achieve complete control over
the symptoms in all 10 patients with severe AR with small
injection frequency.
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