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2. STRESZCZENIE

Wstep:
Badania epidemiologiczne z ostatnich dziesigcioleci wskazuja na globalnie rosnaca

zapadalno$¢ na choroby niezakazne, w tym alergi¢e. Alergia to reakcja nadwrazliwos$ci
o mechanizmie immunologicznym wywotana przez okreslony czynnik (alergen). Moze ona
przyjmowaé rozmaite postaci 1 wigze si¢ z wystepowaniem objawoOw ze strony uktadu
oddechowego, pokarmowego czy krazenia, prowadzgc niekiedy do uogodlnionej reakcji
angazujacej kilka organow. Za rozwdj reakcji alergicznych najczes$ciej odpowiedzialne sg
przeciwciala klasy IgE. Wsrod alergii IgE-zaleznej wyr6znia si¢ choroby atopowe, jak
alergiczny niezyt nosa i spojowek, astme¢ czy atopowe zapalenie skoéry oraz choroby
nieatopowe, takie jak reakcje anafilaktyczne na jad owadow btonkoskrzydtych czy na leki.
Jedyna przyczynowa metoda leczenia niektorych z choréb alergicznych jest swoista
immunoterapia alergenowa. Polega ona na podawaniu stopniowo rosnacych dawek alergenu
celem wywotania tolerancji immunologicznej na aplikowany droga podskoérng lub
podjezykowa czynnik. Immunoterapia alergenowa stosowana w alergiach wziewnych
zmniejsza nasilenie objawow alergii 1 zuzycie lekow, a takze potencjalnie zapobiega progresji
objawOw alergicznego niezytu nosa do objawdw astmy. W niektorych postaciach alergii, jak
w przypadku alergii na jad owadoéw, jest to leczenie chronigce pacjenta przed anafilaksja,
a wiec najci¢zsza, uogolniong reakcja alergiczng stanowiacg zagrozenie zycia.

Szczepienia ochronne uznawane sg za jedno z najwigkszych osiggni¢¢ medycyny.
Dzigki nim zmniejszyla si¢ zapadalno$¢ na niektore choroby zakazne, ktore jeszcze
w niedalekiej przesztosci stanowily zagrozenie dla zdrowia i zycia ludzi. Dziatanie szczepien
ochronnych polega na wywolywaniu i rozwijaniu odpornosci podobnej do naturalnej reakcji
immunologicznej po kontakcie z prawdziwym patogenem. Gtownym celem stawianym przed
szczepieniami jest ochrona przed cigzkim przebiegiem choroby oraz istotnymi powiktaniami,
W tym zgonem.

W praktyce czgsto zachodzi konieczno$¢ rownoleglej realizacji programu szczepien
ochronnych 1 kontynuacji immunoterapii alergenowej. Zasady regulujace kojarzenie tych
dwoch procedur oparte sg na zaleceniach ekspertow. Dotychczas nie przeprowadzono szeroko
zakrojonych prospektywnych badan dotyczacych bezpieczenstwa stosowania szczepien
ochronnych u pacjentéw poddawanych swoistej immunoterapii alergenowej, a szczegdlnie
optymalnego odstepu pomiedzy nimi. Ponadto, brakuje danych dotyczacych opinii pacjentow
poddawanych immunoterapii alergenowej oraz ich lekarzy o bezpieczenstwie stosowania
facznie szczepien ochronnych 1 immunoterapii alergenowe;.

Cele:

1. Ocena bezpieczenstwa jednoczasowego (w odstepie 30 minut) podania dawki
podtrzymujacej wyciagu alergenowego jadu pszczoty lub jadu osy w formie podskornej
oraz szczepionki przeciwko grypie u dorostych pacjentdw z zagrazajacymi zyciu
postaciami alergii na jad owadow btonkoskrzydtych.



2. Ocena parametrow poszczepiennej odpowiedzi immunologicznej w badanej grupie
dorostych pacjentow z zagrazajacymi zyciu postaciami alergii na jad owadoéw
btonkoskrzydtych, ktérym jednoczasowo podano dawke podtrzymujaca wyciagu
alergenowego jadu pszczoty lub jadu osy w formie podskoérnej oraz szczepionke
przeciwko grypie.

3. Analiza realizacji wybranych zalecanych szczepien ochronnych, ze szczegdlnym
uwzglednieniem szczepien przeciwko grypie, u dorostych pacjentéw poddawanych
podskornej immunoterapii alergenowej alergenami wziewnymi lub jadem owadow
btonkoskrzydtych.

4. Analiza bezpieczenstwa 1 skutecznosci szczepien ochronnych u pacjentow
poddawanych réwnolegle immunoterapii alergenowej w ocenie lekarzy sprawujacych
opieke nad ta grupa pacjentow.

5. Podsumowanie aktualnego stanu wiedzy dotyczacego mechanizméw odpowiedzi
ludzkiego organizmu na alergeny i czynniki chorobotwoércze, a takze mozliwosci
taczenia immunoterapii alergenowej ze szczepieniami ochronnymi.

Metody:
Na cykl publikacji sktadajg si¢ 2 prace oryginalne oraz praca pogladowa:

1. Czerwinska E, Nittner-Marszalska M, Pawlowicz R, Szenborn L. Simultancous Influenza
Vaccination and Hymenoptera Venom Immunotherapy Is Safe. Vaccines. 2021; 9(4):344.
https://doi.org/10.3390/vaccines9040344

2. Czerwinska E, Nittner-Marszalska M, Zaryczanski J, Gaszczyk G, Mastalerz-Migas A,
Szenborn L. Influenza and Other Prophylactic Vaccination Coverage in Polish Adult Patients
Undergoing Allergen Immunotherapy - A Survey Study among Patients and Physicians.
Vaccines. 2022; 10(4):576. https://doi.org/10.3390/vaccines 10040576

3. Czerwinska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic
vaccinations management in patients undergoing allergen immunotherapy — a review.
Fam. Med. Prim. Care Rev. 2022; 24(2). https://doi.org/10.5114/fmpcr.2022.116084

W przedstawionych pracach oceniano:

1. Czestos¢ 1 cechy kliniczne dzialan niepozadanych, ktore wystepowaly w grupie
58 pacjentdow z =zagrazajagcymi zyciu reakcjami alergicznymi na jad owadow
btonkoskrzydtych po iniekeji szczepionki przeciwko grypie podanej po 30 minutach od
iniekcji wyciggu alergenowego jadu pszczoty lub jadu osy (grupa badana). Grupeg
kontrolng stanowito 57 zdrowych ochotnikow, ktorzy zostali zaszczepieni przeciwko
grypie. Wystapienie dzialan niepozadanych oceniano w warunkach szpitalnych przez
30 minut po interwencji, a nastgpnie przez kolejne 7 dni poprzez codzienne wypetnianie
przez pacjenta ankiety internetowej lub telefoniczny kontakt pacjenta z badaczem.



2. Poziom przeciwcial IgM 1 IgG przeciwko wirusom grypy A i B (metodg ELISA) oraz
przeciwcial przeciwko wirusowi grypy AHINI1 (testem hamowania hemaglutynacji),
odzwierciedlajacych odpowiedz poszczepienng Iub ekspozycje na krazacego
w populacji dzikiego wirusa grypy A i B w dwoéch sezonach grypowych — 2017/2018
oraz 2018/2019. Grupe badang stanowito 58 pacjentow (33 w sezonie 2017/2018 oraz
25 w sezonie 2018/2019) z zagrazajacymi zyciu reakcjami alergicznymi na jad owadow
btonkoskrzydtych, u ktorych w odstepie 30 minut wykonano iniekcje wyciagu
alergenowego jadu pszczoly lub jadu osy oraz szczepienie przeciwko grypie. Grupg
kontrolng stanowilo 25 pacjentow, ktorzy w sezonie 2017/2018 byli poddawani
podskornej immunoterapii alergenowej z powodu alergii na jad owadow
btonkoskrzydtych, ale nie zostali zaszczepieni przeciwko grypie.

3. Wyniki ankiety przeprowadzonej wsréd 176 dorostych pacjentéw poddawanych
immunoterapii alergenowej z powodu alergii na jad owadéw btonkoskrzydtych lub
alergii wziewnych w dwoch poradniach alergologicznych w Karpaczu i1 Opolu,
oceniajacej ich postawe wobec szczepien ochronnych. Ankieta sktadata sie¢ z dwoch
czgsci - w pierwszej zawarte byty pytania o dane demograficzne, w tym dotyczace
leczenia immunoterapia alergenowa, natomiast w drugiej — odnoszace si¢ do
wykonywania szczepien ochronnych przeciwko roznym chorobom zakaznym.

4. Wyniki ankiety przeprowadzonej wsrod 120 lekarzy réznych specjalizacji (pediatrii,
alergologii oraz medycyny rodzinnej), opiekujacych si¢ pacjentami poddawanymi
immunoterapii alergenowej, oceniajacej ich opini¢ o bezpieczenstwie i skutecznosci
wykonywania szczepien ochronnych w trakcie immunoterapii alergenowe;.

Wyniki:

U Zadnego z 58 pacjentdow stanowigcych grupe badang nie zaobserwowano
natychmiastowych objawow ogdlnych w trakcie 30 minut po podaniu wyciggu alergenowego
jadu osy lub jadu pszczoty. Ponadto, w okresie 30 minutowej obserwacji po sekwencyjnym
podaniu szczepionki grypowej 1 w trakcie pierwszych 24 godzin od jednoczasowej iniekcji
wyciagu alergenowego oraz podania szczepienia przeciwko grypie u pacjentow nie wystgpily
zadne dziatania uboczne o typie miejscowej lub uogodlnionej reakcji alergicznej. Reakcje
niepozadane po szczepieniu przeciwko grypie zglosito 29% (17/58) pacjentow, byty to
dziatania uboczne typowe dla tego szczepienia (takie jak bol, obrzgk czy zaczerwienienie
w miejscu iniekcji, zmeczenie, zte samopoczucie, bol gtowy), nie wymagajace interwencji
lekarskiej. Czgstos$¢ dziatan ubocznych typowych dla szczepienia przeciwko grypie nie roznita
si¢ istotnie (p=0.841) wsrdd pacjentow poddanych podwojnemu szczepieniu (immunoterapia
alergenowa oraz szczepienie przeciwko grypie) w porOwnaniu z pacjentami zaszczepionymi
jedynie przeciwko grypie (32% pacjentow; 18/57). Zarowno w grupie badanej (p=0.260), jak
1 kontrolnej (p=0.781) nie stwierdzono roznicy w czestosci dziatan niepozadanych w zaleznos$ci
od weczesniejsze] historii szczepien przeciwko grypie (pierwszorazowe szczepienie Vs
przynajmniej jedno szczepienie przeciwko grypie w przesztosci).

Odpowiedz poszczepienng lub ekspozycj¢ na wirusa grypy typu A i B badano w dwoch
grupach pacjentow. Pierwsza grupe (grupa badana) stanowili pacjenci poddawani
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immunoterapii alergenowej z powodu alergii na jad owadoéw btonkoskrzydtych, ktérzy
zaszczepili si¢ przeciw grypie w ramach opisanego powyzej badania (33 osoby w sezonie
2017/2018 oraz 25 0s6b w sezonie 2018/2019), natomiast drugg grupe - 25 pacjentow, ktorzy
w sezonie 2017/2018 pozostawali w trakcie fazy podtrzymujacej immunoterapii alergenowe;j
z powodu alergii na jad owadow btonkoskrzydtych, ale nie zostali zaszczepieni przeciw grypie
(grupa kontrolna). U wszystkich pacjentow oznaczono przeciwciata IgM 1 IgG przeciwko
wirusom grypy A i B (metoda ELISA) oraz przeciwciata przeciwko wirusowi grypy AHIN1
(testem hamowania hemaglutynacji) w przyklinicznym laboratorium naukowym. W sezonie
2017/2018 serokonwersj¢ w odniesieniu do grypy A i B zaobserwowano odpowiednio u 67%
(22/33) 1 58% (19/33) pacjentéw poddawanych AIT zaszczepionych przeciw grypie oraz u 48%
(12/25) i 32% (8/25) odczulanych pacjentéw, ktérzy nie zaszczepili si¢ przeciw grypie.
Czgstos$¢ serokonwersji nie rdznila si¢ istotnie w obu tych grupach (grypa A: p=0.185; grypa
B: p=0.067). Z kolei w sezonie 2018/2019 w grupie badanej serokonwersj¢ zaobserwowano
odpowiednio u 40% (10/25) 1 48% (12/25) pacjentéw w odniesieniu do grypy A i B.
U wszystkich pacjentow stwierdzono dodatnie miano przeciwciat przeciw grypie AHINI.

Drugim elementem projektu byta analiza realizacji wybranych zalecanych szczepien

ochronnych, w tym szczepien przeciwko grypie, wsréd dorostych pacjentéw poddawanych
immunoterapii alergenowej z powodu alergii na jad owadéw btonkoskrzydtych lub alergii
wziewnych, a takze ocena stosunku do bezpieczenstwa i skuteczno$ci wykonywania szczepien
ochronnych w trakcie immunoterapii alergenowej przez lekarzy opiekujacych si¢ takimi
pacjentami. Do przeprowadzenia anonimowego badania ankietowego uzyto dwoch autorskich
kwestionariuszy. Pierwszy z nich zostal wypetiony przez 176 dorostych pacjentow
poddawanych immunoterapii alergenowej z powodu alergii na jad owadow blonkoskrzydtych
lub alergii wziewnych, natomiast drugi — przez 120 lekarzy, gtéwnie pediatrow, alergologdéw
oraz lekarzy rodzinnych.
Ankietowani pacjenci udzielali odpowiedzi na pytania dotyczace danych socjoekonomicznych
oraz odnoszace si¢ m.in. do szczepien przeciwko grypie w przesziosci 1 w trakcie
immunoterapii alergenowej, a takze stosowania innych szczepionek zalecanych dorostym
pacjentom oraz checi zaszczepienia przeciwko COVID-19. Niezaleznie od rodzaju
uczulajgcego alergenu i1 stosowanej immunoterapii (jad owadoéw blonkoskrzydlych czy
alergeny wziewne) czgsto$¢ szczepien przeciwko grypie byla na podobnym poziomie.
Jednorazowe szczepienie przeciwko grypie w przesztosci zadeklarowalo 45% 1 36% pacjentow
z obu grup (p=0.260), natomiast dwa lub wigcej - odpowiednio 22% 1 17% (p=0.430). W obu
grupach zaobserwowano znaczacy spadek (p <0.0001) wyszczepialnos$ci przeciw grypie po
rozpoczgciu immunoterapii alergenowej (6% 1 14% pacjentow podato wykonanie szczepienia
przeciwko grypie w trakcie immunoterapii alergenowej). Pacjentow pytano takze o stosowanie
szczepien przeciwko tezcowi, krztuscowi, pneumokokom oraz kleszczowemu zapaleniu
mozgu, w przypadku wszystkich tych szczepionek wyszczepialno$¢ pacjentow byta na niskim
poziomie. Co wigcej, che¢ zaszczepienia przeciwko COVID-19 (ankieta byta wypelniana przed
wprowadzeniem i tuz po wprowadzeniu w Polsce masowych szczepien) wyrazito jedynie okoto
50% ankietowanych z obu grup, co odzwierciedla zainteresowanie tymi szczepieniami
w ogdblnej populacji po roku od wprowadzenia ich do powszechnego uzytku.



Ankietowani lekarze odpowiadali na pytania dotyczace ich do§wiadczenia, a takze opinii na
temat bezpieczenstwa 1 skuteczno$ci wykonywania szczepien ochronnych u pacjentéw
poddawanych immunoterapii alergenowej. Zdecydowana wickszo$¢ lekarzy przyznata, ze ich
zdaniem stosowanie szczepien ochronnych u odczulanych pacjentow cechuje sie¢
bezpieczenstwem i skutecznoscig (odpowiednio 96% 1 94% ankietowanych). Niemniej, 87%
lekarzy uwaza, ze konieczne jest stworzenie jasnych wytycznych dotyczacych prowadzenia
szczepien ochronnych w tej grupie pacjentow.

W ostatniej publikacji cyklu podsumowano aktualny stan wiedzy dotyczacej
mozliwo$ci rownoleglego stosowania immunoterapii alergenowej i szczepien ochronnych.
Z uwagi na fakt, ze obecne rekomendacje oparte sg glownie na teoretycznych przestankach,
anie szeroko zakrojonych badaniach klinicznych, zwrocono uwage na potrzebe
przeprowadzenia takich badan, a w konsekwencji stworzenia nowych zalecen, ktore utatwilyby
wykonywanie szczepien ochronnych odczulanym pacjentom. Dzigki temu mozliwa bytaby
poprawa wyszczepialnosci przeciwko chorobom zakaznym w populacji dorostych Polakow.

Whioski:

1. Jednoczasowe (w odstepie 30 minut) podanie dawki podtrzymujacej wyciagu
alergenowego jadu pszczoty lub osy oraz szczepionki przeciwko grypie jest bezpieczne
i nie wptywa na tolerancje szczepionki przeciw grypie.

2. Weczesniejszy kontakt z wirusem grypy oceniany na podstawie metod serologicznych
jest powszechny wsérod dorostych pacjentow.

3. Rozpoczgcie immunoterapii alergenowej ma negatywny wpltyw na wykonywanie
corocznych szczepien przeciwko grypie wsrod dorostych pacjentow.

4. Wyszczepialno$¢ przeciwko roéznym chorobom zakaznym (tezec, zakazenia
pneumokokowe, krztusiec, kleszczowe zapalenie mézgu) wsrod dorostych pacjentow
stosujacych immunoterapi¢ alergenowa jest na niskim poziomie.

5. Lekarze opiekujacy si¢ pacjentami poddawanymi immunoterapii alergenowej s3
przekonani o bezpieczenstwie 1 skutecznosci prowadzenia szczepien ochronnych w tej
grupie pacjentow.



3. SUMMARY

Introduction:

According to the epidemiological data collected in recent decades, non-infectious
diseases, including allergies, have become more prevalent worldwide. Allergy is
a hypersensitivity reaction of the immune system triggered by a particular factor (allergen). It
is connected with respiratory, gastrointestinal and cardiovascular system symptoms, and may
lead to systemic reactions. Allergic responses are triggered mainly by IgE antibodies. Atopic
diseases (allergic rhinoconjunctivitis, allergic asthma, atopic dermatitis) and non-atopic
diseases (anaphylaxis due to Hymenoptera venom or medications) can be distinguished among
IgE-dependent allergies. Allergen immunotherapy (AIT) is the only casual method of treatment
of some of allergic disorders. It is based on subcutaneous or sublingual administration of
gradually increasing doses of a particular allergen extract in order to induce tolerance. While
performed in patients with allergy to inhaled allergens, allergen immunotherapy alleviates
symptoms, decreases the use of medication and potentially prevents progression of allergic
rhinitis to asthma. In some forms of allergy, for example Hymenoptera venom allergy, allergen
immunotherapy protects patients from anaphylaxis, which is the most severe, systemic, life-
threatening allergic reaction.

Prophylactic vaccinations are considered to be one of the greatest successes in medicine
as they have contributed to the decrease of the incidence of some of infectious diseases, which
until recently were a serious threat to human health and life. Vaccines act by inducing immunity
similar to natural immune reaction that would occur after a contact with a real pathogen. The
main goal of applying vaccines is to prevent a patient from severe course of the disease and
significant complications, including death.

In practice, a concurrent realization of both prophylactic vaccination schedule and
continuation of allergen immunotherapy happens often. The rules regulating association of
these two procedures are based on expert recommendations. A large-scale prospective study on
safety of prophylactic vaccinations in patients undergoing allergen immunotherapy has not been
performed so far, especially in the context of an optimal interval between these two
interventions. In addition, there is lack of information about the opinion of patients undergoing
allergen immunotherapy and their doctors on safety of administering prophylactic vaccinations
together with allergen immunotherapy.

Aims:

1. To asses safety of simultaneous (during 30 minutes interval) administration of
subcutaneous bee venom or wasp venom allergen extract and influenza vaccine in adult
patients with life-threatening forms of Hymenoptera venom allergy.

2. To assess post-vaccination immune response in adult patients with life-threatening
forms of Hymenoptera venom allergy, who were vaccinated against influenza
30 minutes after administering a maintenance dose of subcutaneous bee venom or wasp
venom allergen extract.
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3. To analyse the realization of some of recommended vaccinations, particularly influenza
vaccine, in adult patients undergoing subcutaneous allergen immunotherapy due to
allergy to Hymenoptera venom or inhaled allergens.

4. To summarize the opinions of doctors taking care of patients undergoing allergen
immunotherapy on safety and effectiveness of prophylactic vaccinations performed
concurrently with allergen immunotherapy.

5. To summarize the current state of knowledge of responses of human body to allergens
and pathogens, as well as a possibility of combining allergen immunotherapy and
prophylactic vaccinations.

Methods:
There are 2 publications presenting original research studies and one review included in the
dissertation:

1. Czerwinska E, Nittner-Marszalska M, Pawlowicz R, Szenborn L. Simultaneous Influenza
Vaccination and Hymenoptera Venom Immunotherapy Is Safe. Vaccines. 2021; 9(4):344.
https://doi.org/10.3390/vaccines9040344

2. Czerwinska E, Nittner-Marszalska M, Zaryczanski J, Gaszczyk G, Mastalerz-Migas A,
Szenborn L. Influenza and Other Prophylactic Vaccination Coverage in Polish Adult Patients
Undergoing Allergen Immunotherapy—A Survey Study among Patients and Physicians.
Vaccines. 2022; 10(4):576. https://doi.org/10.3390/vaccines 10040576

3. Czerwinska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic
vaccinations management in patients undergoing allergen immunotherapy — a review.
Fam. Med. Prim. Care Rev. 2022; 24(2). https://doi.org/10.5114/fmpcr.2022.116084

In the above mentioned articles, the following data were included and analyzed:

1. Data on the incidence and clinical features of adverse reactions, which occurred in the
group of 58 patients with life-threatening forms of Hymenoptera venom allergy after
administration of bee venom or wasp venom allergen extract and influenza vaccine
within 30 minutes interval (study group). Control group consisted of 57 healthy
volunteers who were vaccinated against influenza. Adverse reactions were assessed in
the hospital during the first 30 minutes after the procedure and daily monitored for
7 days via online survey or telephone communication with investigators.

2. The level of IgM and IgG antibodies against influenza A and B viruses (ELISA method)
and antibodies against influenza virus AHIN1 (hemagglutination inhibition test), which
reflect post-vaccination response or exposure to wild-type influenza A and B virus
strains present in the population during two influenza seasons — 2017/2018 and
2018/2019. Study group consisted of 58 patients (33 patients during influenza season
2017/2018 and 25 patients during influenza season 2018/2019) with life-threatening
forms of Hymenoptera venom allergy who were administered bee venom or wasp
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venom allergen extract and influenza vaccine within 30 minutes interval. Control group
consisted of 25 patients undergoing Hymenoptera venom immunotherapy during
influenza season 2017/2018 who were not vaccinated against influenza.

3. Results of a survey conducted among 176 adult patients undergoing allergen
immunotherapy due to allergy to Hymenoptera venom or inhaled allergens in two
allergology ambulatory care clinics in Karpacz and Opole, assessing their attitude
towards prophylactic vaccinations. The survey consisted of two parts - the first part
contained questions about demographic data, including details about allergen
immunotherapy; in the second part patients responded to questions concerning various
prophylactic vaccination uptake.

4. Results of a survey conducted among 120 physicians of different specialties
(paediatrics, allergology and family medicine), taking care of patients undergoing
allergen immunotherapy, assessing their opinion on safety and effectiveness of
prophylactic vaccinations performed during allergen immunotherapy.

Results:

In none of 58 study group patients immediate systemic reactions were observed during
30 minutes after administration of bee venom or wasp venom allergen extract. What is more,
during 30-minute observation after sequential administration of influenza vaccine and during
first 24 hours after simultaneous injection of allergen extract and influenza vaccine, no local or
systemic allergic reactions occurred. Adverse reactions typical to influenza vaccine (pain,
swelling, redness of the injection site, fatigue, malaise, headache) were reported by 29% (17/58)
patients but none of the patients required a medical consultation. The frequency of adverse
reactions did not differ (p=0.841) among patients who underwent double vaccination (allergen
extract and influenza vaccine) in comparison to patients vaccinated only against influenza (32%
patients; 18/57). In both study (p=0.260) and control group (p=0.781) the occurrence of adverse
reactions did not differ between patients vaccinated against influenza for the first time and
patients vaccinated against influenza more than once.

Post-vaccination response or exposure to influenza virus type A and B was examined in
two groups of patients. The first group (study group) consisted of patients undergoing allergen
immunotherapy due to Hymenoptera venom allergy who were vaccinated against influenza as
a part of described above intervention (33 patients during influenza season 2017/2018 and 25
patients during influenza season 2018/2019). The second group (control group) consisted of
25 patients who were in the maintenance course of venom immunotherapy due to Hymenoptera
venom allergy during influenza season 2017/2018 but did not get vaccinated against influenza.
IgM and IgG antibodies against influenza A and B viruses (ELISA method) and antibodies
against influenza virus AHIN1 (hemagglutination inhibition test) were determined in all
patients. During influenza season 2017/2018 we observed seroconversion in relation to
influenza A and B in 67% (22/33) and 58% (19/33) patients undergoing AIT vaccinated against
influenza, respectively and 48% (12/25) and 32% (8/25) patients undergoing AIT not
vaccinated against influenza, respectively. The occurrence of seroconversion did not differ
statistically in both groups (influenza A: p=0.185; influenza B: p=0.067). During influenza
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season 2018/2019 we observed seroconversion in relation to influenza A and B in 40% (10/25)
and 48% (12/25) study group patients, respectively. All patients had positive antibody titer
against AHINI.

The second part of the study was the analysis of the implementation of some of

recommended vaccinations, particularly influenza vaccine, in adult patients undergoing
allergen immunotherapy due to allergy to Hymenoptera venom or inhaled allergens and
assessment of the opinion of doctors taking care of patients undergoing allergen immunotherapy
on safety and effectiveness of prophylactic vaccinations performed concurrently with allergen
immunotherapy. To perform an anonymous survey study we used our two own questionnaires.
The first one was completed by 176 adult patients undergoing allergen immunotherapy due to
allergy to Hymenoptera venom or inhaled allergens, while the second one — by 120 doctors,
mainly paediatricians, allergologists and primary care doctors. Patients answered questions
concerning socioeconomic data and regarding influenza vaccine coverage in the past and during
allergen immunotherapy, vaccination uptake of selected vaccines recommended to adult
patients and their will to get vaccinated against COVID-19. Regardless of the type of allergy
(Hymenoptera venom or inhaled allergens) influenza vaccine coverage was at a similar level.
A single vaccination against influenza was reported by 45% and 36% patients from both groups
(p=0.260), while two or more by 22% and 17% patients, respectively (p = 0.430). In both groups
there was a significant (p < 0.0001) decrease in influenza vaccine coverage after the beginning
of AIT (6% and 14% of patients reported getting vaccinated against influenza during allergen
immunotherapy). Patients were also asked about tetanus, pertussis, pneumococcal and tick-
borne encephalitis vaccination. The uptake of all these vaccines was at a low level. What is
more, a will to get vaccinated against COVID-19 (the study was conducted before and at the
beginning of COVID-19 mass vaccinations in Poland) was expressed by around 50% of
respondents from both groups. It corresponds to the percentage of the whole population
vaccinated against COVID-19 after a year of accessibility of different vaccines against COVID-
19 in Poland.
Physicians answered questions concerning their experience and opinion on safety and
effectiveness of prophylactic vaccinations in patients undergoing allergen immunotherapy. The
vast majority of doctors believe that vaccinating patients undergoing AIT is safe and effective
(96% and 94% physicians, respectively). Nevertheless, as many as 87% of respondents agree
that there is a need for creating clear recommendations on vaccinating this group of patients.

The last paper summarizes the current state of knowledge regarding the possibility of
combining allergen immunotherapy and prophylactic vaccinations. As actual guidelines are
based mainly on theoretical assumptions, it was pointed out that conducting large-scale clinical
studies are needed. As a consequence, new recommendations facilitating vaccinations in AIT
patients could be created. It would probably translate into improving vaccine coverage in the
population of Polish adults.
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Conclusions:

1.

Simultaneous (with 30 minutes interval) administration of maintenance dose of bee
venom or wasp venom allergen extract and influenza vaccine is safe and does not
influence the tolerance of influenza vaccine.

Prior contact with influenza virus assessed on the basis of serological tests is common
among adult patients.

Allergen immunotherapy has a negative impact on performing annual influenza
vaccination among adult patients.

Vaccination coverage against various infectious diseases (tetanus, pneumococcal
disease, pertussis, tick-borne encephalitis) among adult patients undergoing allergen
immunotherapy is at a low level.

Doctors taking care of AIT patients are convinced about the safety and effectiveness of
prophylactic vaccines in allergic patients undergoing allergen immunotherapy.
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4. WPROWADZENIE

4.1. CHOROBY ALERGICZNE

Alergia definiowana jest jako zapoczatkowana przez mechanizmy immunologiczne
reakcja nadwrazliwosci pojawiajaca si¢ u 0osob predysponowanych genetycznie po ekspozycji
na okreslony bodziec (alergen) w dawce zazwyczaj tolerowanej przez osoby zdrowe. Na jej
ujawnienie si¢ majg wptyw nie tylko czynniki genetyczne, ale takze srodowiskowe, takie jak
obecnos$¢ alergenu w otoczeniu, narazenie na czynniki zakazne, dieta, zanieczyszczenia
srodowiska 1 substancje toksyczne. Do tej pory nie ustalono jednak dokladnego znaczenia
poszczegbdlnych czynnikow w patogenezie alergii. Alergenem moze by¢ kazdy
zewnatrzpochodny antygen, jednak za rozwoj reakcji alergicznej najczesciej odpowiadaja pytki
ro$lin, grzyby plesniowe, roztocza kurzu domowego, siers¢ zwierzat domowych, jady owadow,
pokarmy oraz leki, szczegdlnie antybiotyki PB-laktamowe. W reakcjach nadwrazliwosci
alergicznej biorg udziat zarowno komorki, jak i przeciwciata, gtownie klasy IgE. Dziedziczng
sktonno$¢ do wytwarzania swoistych IgE w odpowiedzi na kontakt ze zwyklymi dawkami
alergenéw nazywa si¢ atopia. Stad w klasyfikacji alergii IgE-zaleznej wyr6znia si¢ choroby
atopowe, jak alergiczny niezyt nosa i spojowek, astme czy atopowe zapalenie skory oraz
choroby nieatopowe, takie jak reakcje anafilaktyczne po uzadleniu owada czy podaniu
penicyliny. Najczestszym mechanizmem wystepujacym w chorobach alergicznych sg reakcje
nadwrazliwosci typu I, powszechnie zwane natychmiastowymi. Wywotane sg kontaktem
alergenu z przeciwciatami IgE zwigzanymi z receptorami zlokalizowanymi na komorkach
tucznych 1 bazofilach. We wczesnej fazie reakcji (kilkana$cie minut po kontakcie z alergenem)
dochodzi do degranulacji mastocytow i bazofilow, a w konsekwencji uwolnienia ré6znych
mediatordéw, przede wszystkim histaminy. Prowadzi to do pojawienia si¢ objawow: pokrzywki,
obrzeku naczynioruchowego, niezytu nosa, skurczu oskrzeli, wymiotow, rozszerzenia tetnic
1 obnizenia ci$nienia tetniczego. U czgsci pacjentow, po 6-10 godzinach od ekspozycji na
alergen, wystepuje dodatkowo faza pozna reakcji alergicznej. Jej wystapienie jest takze
zwigzane z reakcja alergenu ze swoistymi przeciwciatami IgE, ale kluczowy dla jej rozwoju
jest naptyw komorek zapalnych (przede wszystkim eozynofilow, bazofilow 1 neutrofilow).
Glownymi mediatorami tej fazy reakcji alergicznej sg leukotrieny, czynnik aktywujacy plytki
(platelet-activating factor — PAF) oraz cytokiny TNF-alfa, IL-1 1 [L-4. Objawy s3 podobne jak
w fazie wczesnej, ale moga rdzni¢ si¢ intensywnoscia (1,2).

4.2. EPIDEMIOLOGIA

Doniesienia epidemiologiczne z roznych krajow i rejondw $wiata wskazujg na znaczne
zwigkszenie zapadalnosci na choroby alergiczne w ostatnich dziesig¢cioleciach. Ostatnie
miedzynarodowe dane z 2013 roku sugeruja, ze 10-40% S$wiatowej populacji zmaga si¢
zr6éznymi schorzeniami alergicznymi, a w krajach wysoko rozwini¢tych odsetek takich
pacjentow wynosi ponad 20% (3). Szacunkowe wyliczenia Europejskiej Akademii Alergologii
1 Immunologii Klinicznej alarmujg, ze do roku 2025 az potowa populacji Unii Europejskiej
bedzie cierpiata z powodu tych chorob (4).

Z uczuleniem na alergeny wziewne zwigzane jest wystepowanie alergicznego niezytu
nosa oraz astmy. Dane z r6znych krajow wskazuja na zapadalno$¢ wynoszaca okoto 10-30%
w przypadku alergicznego niezytu nosa i 3-9% dotyczaca astmy (5). Jak wynika z badania

15



ECAP (Epidemiology of Allergic Disorders in Poland), przeprowadzonego wsrdd polskich
pacjentdw, objawy charakterystyczne dla alergicznego niezytu nosa zglaszalo niecale
23% ankietowanych, natomiast w klinicznej cze$ci badania alergiczny niezyt nosa zostal
rozpoznany przez alergologa u 29% pacjentow (6). W tym samym badaniu astme
zadeklarowato niecate 5% respondentdéw, z kolei po przeprowadzeniu diagnostyki schorzenie
to rozpoznano u 11% pacjentéw. Z uwagi na fakt, ze az 70% z przebadanych przez lekarza os6b
diagnoz¢ astmy oskrzelowej miato postawiong pierwszy raz w Zzyciu, autorzy sugeruja
prawdopodobne niedoszacowanie czestosci tej jednostki chorobowej w Polsce (7).
Osobnym problemem jest zjawisko alergii na jad owadow btonkoskrzydtych. Migdzynarodowe
dane z poczatku XXI wieku wskazuja, ze duze miejscowe reakcje alergiczne po uzadleniu
wystepuja u 2.4-26.4% populacji, natomiast reakcje systemowe u 0.3-7.5% o0s6b (8). Polskie
dane dotyczace populacji dorostej szacuja czgstos¢ wystgpowania objawdw miejscowych na
11.8% 1 reakcji systemowych na az 8,9%, z czego najczestsze (4.7%) sa reakcje stopnia [ wg
klasytikacji Muellera (9).

Podobnie jak inne choroby przewlekle, schorzenia alergiczne wigzg si¢ z nizszg jakoS$cia
zycia pacjentow (10—12) oraz znaczacymi kosztami dla systeméw ochrony zdrowia (4).

4.3. IMMUNOTERAPIA ALERGENOWA

Jedyng metoda przyczynowego leczenia alergicznego niezytu nosa, astmy alergicznej,
a takze alergii na jad owadoéw blonkoskrzydlych jest swoista immunoterapia alergenowa
(allergen immunotherapy — AIT) (13,14). Polega ona na podawaniu wzrastajacych dawek
alergenu odpowiedzialnego za wywotywanie u danego pacjenta objawdw celem wywotania
tolerancji immunologicznej. Metoda ta cechuje si¢ wysoka skuteczno$cig 1 korzystnym
profilem bezpieczenstwa, co udowodniono w wielu randomizowanych badaniach klinicznych
oraz badaniach typu ,real life” (15-17). Oprocz zlagodzenia lub ustgpienia objawow
wynikajacych z naturalnego narazenia na alergeny, AIT wykazuje takze skuteczno$¢
dtugoterminows, trwajaca po zakonczeniu leczenia. Co wigcej, udowodniono jej dziatanie
prewencyjne w kontek$cie hamowania progresji alergii 1 pojawiania si¢ objawow alergii ze
strony kolejnych narzagdéw (18). Pod tym wzgledem najlepsza grupa wiekowa do zastosowania
immunoterapii alergenowej stanowig dzieci 1 mtodziez.

W alergiach wziewnych stosowane s3 szczepionki alergenowe podawane droga
iniekcyjna (subcutaneous immunotherapy - SCIT) 1 droga podjezykowa (sublingual
immunotherapy - SLIT). Szczepionki podjezykowe pacjent moze przyjmowac sam
w warunkach domowych. W przypadku alergii na jad owadéw mozliwa jest jedynie droga
podskorna.

Podczas AIT moga wystapi¢ reakcje niepozadane, zarbwno miejscowe (np. obrzek,
zaczerwienienie, bol czy $§wiad w miejscu podania szczepionki), jak 1 ogdélne - obrzek
naczynioruchowy, pokrzywka, dusznos$¢ bronchospastyczna czy objawy ze strony uktadu
krazenia. Objawy systemowe nalezg jednak do bardzo rzadkich (14,16).

W réznych badaniach udowodniono korzystny wptyw immunoterapii alergenowej na
poprawe jakos$ci zycia u 0s6b odczulanych z powodu alergicznego niezytu nosa, astmy i alergii
na jad owadéw btonkoskrzydtych (19).
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4.4. SZCZEPIENIA OCHRONNE

Szczepienia ochronne uznawane sg za jedno z najwigkszych osiagnie¢ wspodtczesnej
medycyny i najskuteczniejsza metod¢ zapobiegania chorobom zakaznym. Wprowadzenie
szczepien ochronnych do powszechnego uzytku doprowadzito do eradykacji ospy prawdziwej
oraz lokalnej eliminacji niektérych chorob (np. polio, odry czy btonicy). Ich stosowanie
znaczgco przyczynia si¢ do zmniejszenia zapadalnosci oraz $miertelnosci z powodu choréb
zakaznych, co przynosi wymierne korzysci zdrowotne zar6wno w aspekcie osobniczym jak
i populacyjnym. Rozpowszechnienie szczepien ochronnych ma takze uzasadnienie
ekonomiczne — przektada si¢ migdzy innymi na zmniejszenie kosztow zwigzanych z leczeniem
choréb zakaznych i ich powiktan, ograniczenie dni nieobecnosci w pracy i szkole, redukcje
ryzyka zakazenia innych oséb, a wigc przyczynia do rozwoju gospodarczego (20,21).

Jedna z chorob zakaznych, ktorym mozna zapobiegaé poprzez szczepienia jest grypa.
Szczepionki przeciwko grypie cechuja sie wysokim profilem bezpieczenstwa, potwierdzonym
w licznych badaniach (22). Skuteczno$¢ tych szczepien w zapobieganiu chorobie waha si¢
w granicach 40-60% w sezonach o dobrym dopasowaniu sktadu preparatu w stosunku do
szczepow wirusa krazacych w populacji i wywotujacych objawy. Ponadto, zalezy ona takze od
wieku 1 stanu zdrowia pacjenta (23). Niemniej, szczepienie przeciwko grypie wcigz uwazane
jest za najskuteczniejszy sposob profilaktyki przeciwko tej chorobie (24,25), pozwalajacy na
uniknigcie cig¢zkiego przebiegu oraz powiklan (23). Niestety, pomimo udowodnionego
bezpieczenstwa i skutecznosci szczepionek przeciwko grypie, odsetek szczepigcych sig
pacjentéw pozostaje niewielki nie tylko w Polsce, ale takze w innych krajach europejskich (26—
28).
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5. ZALOZENIA I CELE BADAN

Niniejsza rozprawa doktorska sktada si¢ 3 publikacji i stanowi podsumowanie badan
poruszajacych problematyke wykonywania szczepien ochronnych u dorostych pacjentow
poddawanych podskérnej immunoterapii alergenowej. Przeprowadzone badania miaty na celu
dostarczenie prospektywnych danych dotyczacych bezpieczenstwa jednoczasowego podania
preparatu stosowanego w immunoterapii alergenowej oraz szczepienia przeciwko grypie,
a takze odpowiedzi poszczepienne] w tej grupie pacjentoéw. Ponadto, analizowano poziom
wyszczepialnosci przeciw grypie i innym chorobom zakaznym wsrdd dorostych pacjentow
poddawanych podskérnej immunoterapii alergenowej oraz oceng przez lekarzy bezpieczenstwa
1 skuteczno$ci stosowania rownolegle obu procedur.

Aktualne rekomendacje dotyczace wykonywania szczepien ochronnych u odczulanych
pacjentow oparte sg na teoretycznych przestankach. Brakuje natomiast wynikéw badan
klinicznych, ktére w pelni rozwigzywatyby zarysowany problem. Nalezy mie¢ nadzieje, ze
uzyskane dane zwrocg uwage na kwestie wykonywania szczepien ochronnych u opisywanych
pacjentdw, co przelozy si¢ na ulatwienie podejmowania decyzji dotyczacych szczepien,
a w konsekwencji poprawi wyszczepialnos¢ przeciwko chorobom zakaznym u dorostych
odczulanych pacjentow.

Cele szczegoltowe rozprawy doktorskiej:

1. Ocena bezpieczenstwa jednoczasowego (w odstgpie 30 minut) podania dawki
podtrzymujacej wyciagu alergenowego jadu pszczotly lub jadu osy w formie podskornej
oraz szczepionki przeciwko grypie u dorostych pacjentdw z zagrazajacymi zyciu
postaciami alergii na jad owadow btonkoskrzydtych.

2. Ocena parametrOw poszczepiennej odpowiedzi immunologicznej w badanej grupie
dorostych pacjentdéw z zagrazajacymi zyciu postaciami alergii na jad owaddéw
btonkoskrzydtych, ktérym jednoczasowo podano dawke podtrzymujaca wyciagu
alergenowego jadu pszczoly lub jadu osy w formie podskornej oraz szczepionke
przeciwko grypie.

3. Analiza realizacji wybranych zalecanych szczepien ochronnych, ze szczegdlnym
uwzglednieniem szczepien przeciwko grypie, u dorostych pacjentéw poddawanych
podskornej immunoterapii alergenowej alergenami wziewnymi lub jadem owadow
btonkoskrzydtych.

4. Analiza bezpieczenstwa i1 skutecznos$ci szczepien ochronnych u pacjentow podawanych
rownolegle immunoterapii alergenowej w ocenie lekarzy sprawujacych opieke nad tg
grupg pacjentow.

5. Podsumowanie aktualnego stanu wiedzy dotyczacego mechanizméw odpowiedzi
ludzkiego organizmu na alergeny i1 czynniki chorobotworcze, a takze mozliwos$ci
faczenia immunoterapii alergenowej ze szczepieniami ochronnymi.
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6. PUBLIKACJE CYKLU DOKTORSKIEGO

Rozprawa doktorska oparta jest o spdjny tematycznie cykl trzech publikacji.

6.1. Publikacja 1
Czerwinska E, Nittner-Marszalska M, Pawlowicz R, Szenborn L. Simultaneous Influenza

Vaccination and Hymenoptera Venom Immunotherapy Is Safe. Vaccines. 2021; 9(4):344.
https://doi.org/10.3390/vaccines9040344

W pierwszej pracy cyklu doktorskiego przedstawiono wyniki prospektywnego badania
oceniajacego bezpieczenstwo podania preparatu stosowanego w immunoterapii alergenowe;j
(Alutard SQ) oraz szczepionki przeciw grypie (Vaxigrip Tetra, preparat wlasciwy dla danego
sezonu grypowego) w odstepie 30 minut. Do badania wiaczono 44 pacjentéw Kliniki Chorob
Wewngtrznych, Pneumonologii i Alergologii Uniwersytetu Medycznego we Wroctawiu,
pozostajacych w fazie podtrzymujacej immunoterapii alergenowej po wystapieniu alergicznej
reakcji systemowej z powodu uzadlenia przez os¢ lub pszczote. Badanie odbylo si¢ w dwoch
sezonach grypowych, 2017/2018 (33 pacjentow) oraz 2018/2019 (25 pacjentéw); 14 pacjentow
wzigto udzial w badaniu w dwoch kolejnych sezonach. Zakwalifikowanym pacjentom
trzykrotnie pobrano krew - w trakcie wizyty szczepiennej, po 4/6/8 tygodniach (w zaleznosci
od terminu kolejnej konsultacji alergologicznej) oraz na zakonczenie sezonu grypowego.
Szczepienia przeprowadzono w ramach obserwacji szpitalnej oceniajagc wystgpowanie
objawow niepozadanych po 30 minutach od wykonania iniekcji szczepionki jadu owadéw i po
kolejnych 30 minutach od momentu iniekcji szczepionki przeciwko grypie. Dodatkowo objawy
poszczepienne oceniano w okresie 7 dni od dnia ,,podwdjnego” szczepienia poprzez analize
objawow podawanych przez pacjentow w trakcie codziennej rozmowy telefoniczne]
z badaczem. Grupg kontrolng stanowito 57 0sob, ktdre zostaly zaszczepione jedynie przeciwko
grypie w sezonach 2016/2017, 2017/2018 oraz 2018/2019. Pacjenci z grupy kontrolnej byli
obserwowani przez 30 minut po szczepieniu przeciwko grypie, a nastgpnie w ciggu kolejnych
7 dni monitorowano wystgpienie jakichkolwiek dzialan niepozadanych poprzez wypetnianie
ankiety internetowej. Schemat ankiety internetowej oraz rozmowy telefonicznej przedstawiono
w zataczniku 10.1.

U Zadnego z pacjentdw z grupy badanej nie zaobserwowano uog6lnionych odczynow
alergicznych w okresie 30 minut, 60 minut (tj. po 30 minutach od iniekcji szczepionki
przeciwko grypie) ani 24 godzin od momentu iniekcji szczepionki jadu owadow 1 szczepionki
przeciwko grypie podawanych sekwencyjnie w odstgpie 30 minut.

W okresie dalszych 7 dni obserwacji 29% pacjentow (17/58) z grupy badanej
raportowato wystgpienie reakcji niepozadanych o fagodnym nasileniu. Najczestsze z nich byly
reakcje miejscowe (bodl, obrzek czy zaczerwienienie w miejscu iniekcji), a takze zmeczenie, zte
samopoczucie oraz bol glowy. Wszystkie zgloszone dziatania niepozadane pojawily si¢
w drugiej dobie po szczepieniu, ustgpity w ciggu 48-72 godzin 1 nie wymagaty stosowania
leczenia farmakologicznego ani interwencji lekarskiej. Nie wykazano roéznic w czegsto$ci
wystepowania tych objawow pomiedzy grupa badang a grupa kontrolng (p=0.841). Czgstos¢
dziatan ubocznych wsrdd pacjentow zaszczepionych jedynie przeciwko grypie wynosita 32%
(18/57 pacjentow). Dziatania niepozadane wystapily z podobng czesto$ciag u pacjentow
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szczepionych przeciwko grypie po raz pierwszy w zyciu oraz u osob, dla ktorych byto to kolejne
szczepienie przeciwko grypie, zarowno w grupie badanej (p=0.260), jak i kontrolnej (p=0.781).
U odczulanych pacjentéw analizowano takze dane serologiczne dotyczace ekspozycji
na wirusa grypy typu A i B lub odpowiedz poszczepienng poprzez oznaczenie przeciwcial [gM
11gG przeciwko wirusom grypy A i B (metoda ELISA) i przeciwciat przeciwko wirusowi grypy
AHINI (testem hamowania hemaglutynacji) w trakcie dwoch sezonow grypowych 2017/2018
oraz 2018/2019. Oznaczenia zostaty wykonane w przyklinicznym laboratorium naukowym.
Serokonwersja zostala zdefiniowana jako pojawienie si¢ dodatnich przeciwciat przeciwko
grypie w klasie IgM w trakcie drugiej lub trzeciej wizyty u pacjentow z wczesniejszym
negatywnym lub granicznym oznaczeniem przeciwcial w klasie IgM lub podwojenie stezenia
przeciwcial przeciwko grypie w klasie IgG. W odniesieniu do grypy A i B w sezonie 2017/2018
serokonwersj¢ zaobserwowano odpowiednio u 67% (22/33) i 58% (19/33) pacjentow,
aw sezonie 2018/2019 - odpowiednio u 40% (10/25) 1 48% (12/25) pacjentéw. Wyniki
z sezonu 2017/2018 poréwnano z 25 pacjentami pozostajacymi w trakcie fazy podtrzymujacej
immunoterapii alergenowej z powodu alergii na jad owadow btonkoskrzydtych, ktorzy nie
zostali zaszczepieni przeciwko grypie. U tych pacjentdéw serokonwersje zaobserwowano
odpowiednio u 48% (12/25) 1 32% (8/25) pacjentéw w odniesieniu do grypy A i B, co nie
roéznito si¢ statystycznie w poréwnaniu z grupg badang (p=0.185 oraz p=0.067). Te wyniki
moga wskazywac¢ na fakt, ze badania metoda ELISA nie s3 modelowa metoda do oceny
odpowiedzi poszczepiennej po szczepieniu przeciwko grypie, ale takze na czeste sSrodowiskowe
zakazenia wirusami grypy w trakcie sezonu grypowego. Dodatnie st¢zenia IgG przeciwko
grypie A i B na poczatku sezonu grypowego 2017/2018 wykazano odpowiednio u 100%
(33/33) 1 97% (32/33) pacjentdw z grupy badanej oraz 100% (25/25) pacjentéw poddawanych
immunoterapii alergenowej, ktorzy nie zostali zaszczepieni przeciw grypie. Ponadto,
u wszystkich pacjentow, zarowno z grupy badanej jak i kontrolnej, stwierdzono dodatnie miano
przeciwcial przeciw grypie AHINI, co wskazuje na wczesniejszy kontakt z tym wirusem.

‘Whnioski:

1. Jednoczasowe (w odstgpie 30 minut) podanie dawki podtrzymujace; wyciagu
alergenowego jadu pszczoty lub osy oraz szczepionki przeciwko grypie jest bezpieczne
1 nie wptywa na tolerancje szczepionki przeciw grypie.

2. Weczedniejszy kontakt z wirusem grypy oceniany na podstawie metod serologicznych
jest powszechny wsrod dorostych pacjentow.
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Abstract: Allergen immunotherapy (AIT) is a standard treatment for venom allergy. Our purpose
was to determine if the administration of both allergen and protective vaccines during one visit is
safe and if such a procedure does not deteriorate the tolerance of both vaccines. As current guidelines
are based on theoretical assumptions, our aim was to establish the safety and tolerance of shortening
the recommended interval between vaccinations. During two influenza seasons, 44 adult patients,
with a history of systemic allergic reactions after a Hymenoptera sting, underwent 58 simultaneous
allergen and seasonal influenza vaccinations (study group) while in the maintenance phase of
venom immunotherapy (VIT). The control group consisted of 57 healthy adults who were vaccinated
against influenza only. The conditions of the patients were monitored during hospital visits, and via
telecommunication methods to evaluate the safety and tolerance of the procedure. Within the study
group, there were no immediate or delayed allergic reactions after vaccinations. The presence of
common, adverse influenza vaccine reactions among study group patients (29%) and control group
patients (32%) did not differ significantly (p = 0.841). We did not observe a difference in the frequency
of various adverse reactions in either group or a dependence of previous vaccinations against
influenza on the occurrence of adverse reactions. The most frequent occurrences were local adverse
reactions. All adverse reactions were resolved without treatment. These findings demonstrate
the safety and tolerance of an influenza vaccination and Hymenoptera venom immunotherapy
administration during one visit.

Keywords: allergen immunotherapy; Hymenoptera venom allergy; influenza vaccination; simulta-
neous administration

1. Introduction

The prevalence of allergic diseases is on the rise in both children and adults, affecting
nearly one third of the global population [1]. The only causal therapy for allergic patients is
allergen immunotherapy (AIT). This method relies on injections, in increasing doses, of an
allergen extract in order to induce tolerance to the allergen [2]. Allergen immunotherapy is
a time-tested, evidence-based, safe treatment for respiratory and venom allergies that is
recommended by many guidelines [3]. However, the benefits of immunotherapy must be
considered against the actual risks of local, systemic, or even rare life-threatening systemic
allergic reactions [4]. The rate of immunotherapy-related systemic reactions of varying
severity is relatively low (0.1-0.2%) [5]. Most systemic reactions occur within 30 min
following the injection of an allergen extract [3]. To lower the risk of the occurrence of side
effects, immunotherapy guidelines recommend a thorough pre-injection screening, as well
as withholding injections from patients with active comorbidities, uncontrolled asthma,
and infections. It is also advised to repeat the previous dose, or modify it, for individual
patients who are assessed to be at greater risk of a systemic reaction [3,4]. A possible
negative influence of beta and angiotensin-converting-enzyme (ACE) blockers on the safety
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of allergen immunotherapy has been considered lately. Recent clinical studies, however,
have liberalized the use of cardiac medications in insect venom immunotherapy (VIT).

Another safety aspect regarding VIT, which is still not verified in well-designed studies,
is the concurrent administration of allergen vaccines and vaccines against infectious agents,
such as the annual influenza vaccine. Both types of vaccines affect the immunological
system, but their purposes and mechanisms are different. Because of a lack of randomized,
prospective studies on the concurrent administration of these two types of vaccines, and
due to the concern that a “double stimulation” of the immune system may impair the
tolerance of both vaccines and increase the occurrence of concomitant side effects, some
guidelines suggest separating both injections. For example, the European Academy of
Allergy and Clinical Immunology (EAACI) advocates separating both injections by at
least one week. While this recommendation is based on theoretical assumptions, single
retrospective clinical studies suggest that the administration of allergen and protective
vaccines on the same day is safe [6]. Concomitant vaccinations are more comfortable
for patients and make it possible to administer vaccines at a proper time. This issue
concerns children, especially, but adults as well, e.g., those who need to get an annual
influenza vaccine.

Influenza is a common viral infectious disease which can be prevented by applying
vaccines. The effectiveness of vaccines may vary, as it depends, for example, on matching
the vaccine with the circulating influenza viruses, as well as the patient-specific factors.
According to many vaccination programs, there is a need for annual vaccinations against in-
fluenza in patients with an increased risk of severe influenza and its complications, as well
as in all patients over 6 months of age because of epidemiological reasons. The significance
of an annual influenza vaccination is supported by many evidence-based studies. It is con-
firmed that the influenza vaccine reduces the risk of influenza illness, influenza-associated
hospitalizations among children as well as adults, and the risk of influenza-related death in
children [7-9]. It is also known that the influenza vaccine can protect unvaccinated people
(cocoon strategy) [10]. As there is a need to repeat the vaccination every year, it can be
problematic for patients undergoing venom immunotherapy to schedule a vaccination
appointment at the right time.

Influenza vaccinations appear to be particularly important during the Coronavirus
Disease 2019 (COVID-19) pandemic because, by reducing the number of influenza-infected
patients and the influenza mortality rate, the capacity of health systems can be preserved.

The aim of our study is to assess if the administration of allergen and protective vac-
cines during one visit is a safe option, and, additionally, if the reduction in time between the
two injections to 30 min impairs the tolerance of both vaccines. Based on the fact that aller-
gen vaccines and vaccines against infectious diseases have different mechanisms of action,
we assumed that the suggested simultaneous procedure is safe for patients. We decided to
check the incidence of adverse effects to evaluate the safety of double vaccination.

Additionally, changes in the concentration of IgM and IgG antibodies against influenza
A and B viruses, at the end of the influenza season compared to the pre-vaccination or the
beginning of the influenza season, were examined.

2. Materials and Methods
2.1. Database and Cohort
2.1.1. Study Group

This is a prospective study conducted from 2017 to 2019 on a group of adult patients
(n=58) treated in the Department of Internal Medicine, Pneumology, and Allergology in
Wroclaw due to systemic symptoms of a Hymenoptera venom allergy (HVA-SYS). There
were 58 double vaccine interventions involving 44 patients, and 14 out of 44 patients took
part in the research during both influenza seasons (2017/2018 and 2018/2019). The study
included patients with a history of systemic allergic reaction after a Hymenoptera sting
(I-IV grade according to the Mueller classification), who are in the maintenance course
of venom immunotherapy (VIT). All patients received the same dose (100 mcg) of venom
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vaccine (Alutard SQ, Alk Abello, Denmark). To evaluate the serologic evidence of contact
with influenza virus, A and B serum samples were obtained from study group patients
before administering the influenza vaccine, 4-8 weeks after the procedure (during the next
visit resulting from the course of immunotherapy), and at the end of the influenza season
(Figure 1). Serum samples were examined by Euroimmun ELISA (Enzyme-Linked Im-
munosorbent Assay) (Lubeck, Germany) Test Systems—IgM Antibodies against Influenza
A (EI 2691-9601 M), Influenza B (EI 2692-9601 M), and IgG Antibodies against Influenza
A (EI 2691-9501 G), Influenza B (EI 2692-9501 G) and by hemagglutination inhibition
test-influenza A(H1N1).

-

N

Visit 1

- serum sample
(influenza serology)

- venom vaccine

- influenza vaccine

N 4 N 4 N
Visit 2 (4/6/8 weeks Visit 3 (at the end of
later) influenza season)
- serum sample - serum sample
(influenza serology) (influenza serology)
- venom vaccine - venom vaccine
J - J \- J

Figure 1. Study scheme among study group patients.

The inclusion criteria to the study were:

e  aprevious course of venom immunotherapy without any complications, and a stable
maintenance dose of venom;

a lack of contraindications to administering a subsequent dose of venom extract;

the wish to be vaccinated against influenza.

The exclusion criteria were:

pregnancy or breastfeeding;

mastocytosis;

severe and uncontrolled asthma;

any medical contraindications to both vaccinations.

2.1.2. Control Group

The control group consisted of healthy patients (n = 57) vaccinated by the authors,
within another study, only against influenza during influenza seasons 2016,/2017, 2017 /2018,
and 2018/2019.

Detailed data on study group patients and control group patients is summarized in
Tables 1 and 2.

Table 1. Demographic data of the study group patients, total n = 58 (influenza seasons 2017/2018
and 2018/2019), and control group patients, total nn = 57 (influenza seasons 2016,/2017, 2017 /2018,
and 2018/2019).

Study Group Patients (1 = 58) Control Group Patients (n = 57)

Sex
Female 22 (37.93%) 22 (38.60%)
Male 36 (62.07%) 35 (61.40%)
Age (years)
Range 19-80 22-70
Median 47.5(Q1 =35, Q3 = 58) 24 (Q1 =23, Q3 =26)
Mean 46.4 (SD =14.8) 30 (SD = 14.6%)
History of previous vaccinations against influenza
None 27 (46.55%) 27 (47.37%)
One 16 (27.59%) 6 (10.53%)

Two and more 15 (25.86%) 24 (42.10%)
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Table 2. Characteristics of study group patients (1 = 58).

Allergy to: (n = 58 Patients)

Bee venom 12

Wasp venom 45

Bee and wasp venom 1

Severity grade of HVA (n = 58 patients)

1 1

2 8

3 22

4 27

Duration of the maintenance phase of VIT (years)
Range 0-5.5
Median 1.75

Mean 2

All the participants were informed about the possible side effects of both vaccines and
signed a written informed consent document. All the patients were enrolled by trained
medical personnel.

The study was approved by the Ethics Committee Medical University of Wroctaw
(731/2017).

2.2. Study Design

During scheduled visits at the clinic, patients were informed about the study and the
possibility to get vaccinated against influenza. They were examined by medical personnel
and were obligated to sign a written consent. Every day, 8-12 patients had an appointment
in the clinic. We offered participation in our study to approximately 400 patients, but only
10-20% of patients admitted every day agreed to take part in the research.

Each patient from the study group received a proper venom vaccine (wasp or bee
venom Alutard SQ, ALK Abello, Denmark) and influenza vaccine (Vaxigrip Tetra, Sanofi
Pasteur, adequate for each influenza season) during one visit at the hospital and after a
30 min interval.

The injections were administered in opposite arms. Before the injections, patients were
examined by medical personnel to exclude any contraindications for venom immunother-
apy or the influenza vaccine. After the second injection, the patients were observed for
30 min in case any side effects appeared. Before leaving the hospital, patients were asked
to immediately inform the personnel in case of any adverse reactions. Patients were
monitored via telephone communication for 7 days after the injections.

Each patient from the control group only received the influenza vaccine (Vaxigrip
for season 2016/2017 and Vaxigrip Tetra adequate for seasons 2017/2018 and 2018/2019).
Participants were monitored for 7 days via telecommunication systems for the appearance
of any adverse reactions.

All the patients were interviewed according to a standardized questionnaire.

The evaluation of the safety of the allergen and influenza vaccinations was assessed
by the number and frequency of local and systemic adverse reactions in both the study and
control groups.

The adverse reactions were categorized as immediate and delayed. An immediate
reaction was defined as occurring during the first 30 min after the vaccine administration,
and a delayed reaction was when the onset occurred within 30 min and 7 days after
the intervention.

Local reactions were defined as pain, redness, swelling, bruising, and/or hardness of
the injection site and were assessed by measuring the diameter of the skin lesion.

Systemic allergic adverse reactions were defined and classified according to the grad-
ing system recommended by EAACI: 0—no symptoms; 1—unspecific symptoms such as
headache, arthralgia, and discomfort; 2—mild rhinitis/asthma responding well to pharma-
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cological treatment; 3—non-life-threatening systemic reactions (urticaria, angioedema, or
severe asthma, responding well to treatment); 4—anaphylactic shock [11].

We also monitored adverse reactions that are common for influenza vaccine [12-14]
if they occurred within 7 days after injections: fever (body temperature above 38.5 °C),
fatigue, malaise, muscle pain, joint pain, and influenza-like symptoms (defined as two or
more of mentioned above).

Statistical significance among groups was calculated by the Fisher exact test. Values of
p < 0.05 were considered significant.

Serologic evidence of exposure to influenza virus A and B, or the vaccination, was
measured in the study group by seroconversion rate, and was assessed for strain A and B.
The seroconversion rate was defined as the percentage of participants with negative/ border
values of ELISA IgM titer during the first visit and positive values of ELISA IgM titer during
the second (4, 6, or 8 weeks after vaccination) or third visit (at the end of each influenza
season), or by doubling ELISA IgG titer after vaccination. During season 2017 /2018, we
compared these findings with the serological status of 25 patients undergoing VIT who
were not vaccinated against influenza (two serum samples were obtained and tested at the
beginning and at the end of influenza season).

3. Results
3.1. Safety

We observed neither immediate local nor systemic allergic reactions after the admin-
istration of insect venom vaccine in the study group. Within the first 30 min after the
administration of the influenza vaccine, no other adverse reactions occurred in the group
vaccinated with both allergen and influenza. No delayed local reactions were reported by
patients during the first 24 h after both injections.

The frequency and severity of any observed adverse reactions did not differ between
the group vaccinated with allergen and influenza and the group vaccinated only with
influenza (Table 3). In the time of 7 days of observation, 17 patients (29%; 17/58) vaccinated
with both vaccines reported adverse reactions that are common for influenza vaccination,
and the majority of them (59%; 10/17) were vaccinated against influenza for the first
time. The occurrence of adverse reactions that are common for influenza vaccination did
not differ between patients vaccinated against influenza for the first time and patients
(23%; 7/31) vaccinated against influenza more than once (p = 0.260). Among 14 patients,
who underwent double intervention in both seasons, only 2 of them (14%; 2/14) reported
adverse reactions during the second season of influenza vaccination.

Table 3. The number of patients among the study and control groups reporting adverse reactions

after vaccination.

Study Group (n=58)  Control Group (n = 57) p-Value
Allergic reactions 0 0 -
Adm'lr'ustratlon site 10 7 0.601
conditions
General disorders:
-fatigue 2 4 0.436
-malaise 0 2 0.244
-fever 0 1 0.496
-muscle pain 0 1 0.496
-headache 3 1 0.618
-influenza-like symptoms 3 4 0.717

There were 18 patients <32%> from the control group who reported adverse reactions
common for influenza vaccine. Among control group patients, we observed adverse
reactions in 30% (8/27) of patients vaccinated against influenza for the first time and in 33%
(10/30) of patients vaccinated against influenza more than once. As in the study group, the
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frequency and severity of these reactions did not differ between patients vaccinated for the
first and many times (p = 0.781).

In general, the number of patients who reported adverse reactions did not differ
among the study group (29%; 17/58) and the control group (32%, 18/57), p = 0.841. All
adverse reactions that appeared on the second day after intervention were mild, tran-
sient (lasting 2-3 days), and resolved without any treatment. Adverse reactions were
reported during scheduled telephone conversations, none of the patients contacted the
researchers personally.

3.2. Serologic Evidence of Exposure to Influenza Virus A and B Antigens in a Single Season

In Table 4, we summarize the number of patients from the study group with anti-
influenza antibody seroconversion during the seasons 2017,/2018 and 2018/2019.

Table 4. Seroconversion rate of the influenza vaccine among study group patients during both
influenza seasons.

Season 2017/2018 (1 = 33 Patients) Season 2018/2019 (n= 25 Patients)
influenza A 22/33 =67% 10/25 = 40%
influenza B 19/33 = 58% 12/25 =48%

We compared the 2017/2018 season findings with the influenza serological status
of 25 patients undergoing VIT who were not vaccinated against influenza (Table 3). We
observed influenza A seroconversion in 12/25 = 48% patients (p = 0.185) and influenza B in
8/25 = 32% patients (p = 0.067).

At the beginning of the 2017 /2018 season, all the patients (33/33) among the study
group had positive results of IgG against influenza A, and 32/33 patients had positive
results of IgG against influenza B. In the group of 25 patients undergoing VIT who were
not vaccinated against influenza, all the patients were positive for influenza A and B IgG at
the beginning of influenza season.

3.3. Influenza Hemagglutination Inhibition Test

All serum samples were positive for hemagglutination inhibition.

4. Discussion
4.1. Summary of the Results

In this study, we showed that the administration of the influenza vaccine 30 min after
the Hymenoptera insect venom allergen vaccine was safe. Such a means of vaccination was
well tolerated by the patients, and it did not increase the percentage of both early and late
side effects. Furthermore, double vaccination did not increase the risk of adverse reactions
during the second year of the intervention.

4.2. Clinical Importance of the Results

We believe that our findings have important implications for everyday clinical practice.
The administration of both vaccine types in one day, during one visit to a doctor’s office,
might significantly increase the number of patients vaccinated against influenza. This is
particularly significant for a country like Poland, where vaccination against influenza is
at a very low level, especially among adults. This pattern of vaccination is also highly
recommended in the SARS-CoV-2 (severe acute respiratory system coronavirus 2) pandemic
because it reduces the number of visits in health care system units.

4.3. Current Guidelines Regarding Vaccinations in Patients Undergoing Allergen Immunotherapy

The results of this study are unique, as we focused on the safety aspects of vaccination
during allergen immunotherapy. The current subcutaneous immunotherapy (SCIT) guide-
lines in this topic are based mainly on theoretical assumptions and expert opinions [4]. As
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far as we know, there have not been any publications describing prospective studies on the
safety of SCIT and other vaccinations.

According to the general recommendations of the Advisory Committee on Immuniza-
tion Practices (ACIP), allergen immunotherapy is not a contraindication to administration
of vaccines preventing infectious diseases [15]. Existing guidelines recommend 7 day
intervals between the administration of these two types of vaccines. These guidelines were
established upon experts’ opinions, resulting from concerns about the risk of multiplying
side effects, especially systemic reactions, which may occur after the administration of
each vaccine [4]. Manufacturers of some allergen vaccines dedicated to subcutaneous
administration, in a summary of product characteristics (SmPC), advise maintaining the
intervals between the two types of vaccines [16-19], and, sometimes, it is even necessary to
reduce the dose of an allergen vaccine (for example, after an anti-tetanus vaccination). No
such recommendations concern vaccines used in sublingual immunotherapy (for example
Grazax) [20].

4.4. Previous Data Regarding Safety of Simultaneous Vaccinations

Our results, regarding the safety of this procedure, correlate fairly well with the
retrospective study done by Ullrich et al., which also supports the safety of using two
different types of vaccines (SCIT and infectious vaccine against influenza, pneumococcal
bacteria, and viral hepatitis B) administered in one day. An analysis of the data gathered
from 95 patients, included in this study, showed no significant rise in the side effects
using this kind of vaccination protocol [6]. In a study performed by Garner-Spitzer et al.,
concerning immune response to vaccinations in allergic patients undergoing allergen-
specific immunotherapy, it was confirmed that protection against the TBE (Tick-borne
encephalitis) virus was not impaired in patients receiving SCIT compared to allergic
patients with symptomatic or no treatment and healthy controls [21].

4.5. Tolerance of Combination of Allergen and Influenza Vaccines

The other intriguing aspect of simultaneous vaccination is its impact on immunological
reactions. There used to be a lot of concern whether vaccination protocols including
multiple vaccines administration would affect the immunity of each vaccine. In the 1940s,
the FDA (Food and Drug Administration) introduced, to wide clinical use, one of the first
combined vaccines, consisting of three pathogens: diphtheria/tetanus/pertussis (DTP) [22].
Since then, the administration of combined vaccines has become commonly accepted and
applied. The administration of the Hymenoptera venom vaccine did not affect the tolerance
of the anti-influenza vaccine. It is because the immune system response mechanisms in
allergen vaccines are specific to the allergen and limited to the allergen-specific clones of
lymphocytes, which reduces the risk of possible interference with immune response to the
anti-influenza vaccine. We observed that the prevalence, and the type, of post-vaccination
reactions presented after the administration of the anti-influenza vaccine in study group
patients did not differ significantly from those observed in the control group.

4.6. Safety Measures Implemented in our Study

We would like to note that our observations, regarding the safety and tolerance of
vaccination protocol and applying 30 min intervals between each vaccine administration,
are valid to patients receiving maintenance doses in the course of VIT immunotherapy and
to those who have no history of side effects after previous injections. According to existing
studies, in the group of the patients selected this way, the estimated risk of systemic allergic
reaction is 0.26% per injection, which is 10 times lower than in the initial phase of VIT (2%
per injection) [23].

Our additional safety measure was applying subsequent injections in 30 min pauses
because this is the time when serious allergic reaction is usually present. Severe influenza
vaccine adverse events also usually occur within 30 min post-injection.
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Over the last few years, there has been a breakthrough in vaccinating patients with
an egg allergy against influenza. According to current knowledge, the influenza vaccine
is safe even in egg allergic patients, and there is no need to use any other non-standard
precautions during vaccination of such patients [24].

4.7. Differences of Influenza Serological Status among Patients from Study and Control Group

Our results regarding the serological status of people undergoing VIT indicate sero-
logic responses to influenza vaccination and contact with wild-type influenza virus strains
during the whole influenza season. We did not observe statistically significant differences
between the study group and comparison group regarding influenza A and B serocon-
version rate. Almost all patients in both groups were positive for influenza A and B IgG
before the influenza season. These findings may indicate that ELISA tests do not represent
a correct method of assessing the antibody response of the influenza vaccine.

Positive results of hemagglutination inhibition tests indicate that all patients had prior
contact with the influenza virus.

This is a first prospective study confirming the safety of influenza and Hymenoptera
venom allergen vaccination during one visit. However, we are aware that our research is
limited, as the experiment was not blinded.

5. Conclusions

Our data indicates the safety and tolerance of an influenza vaccination and Hy-
menoptera venom immunotherapy administration, during one visit with 30 min intervals,
in patients undergoing the maintenance phase of immunotherapy. We demonstrated that
simultaneous vaccination with an allergen and influenza vaccination does not increase the
risk of local and systemic adverse reactions, and it is well tolerated by the patients.

This procedure was safe and well-tolerated when repeated the next year. These
findings could significantly simplify the procedure of annual influenza vaccinations in
allergic patients. Further research regarding the immunogenicity of the influenza vaccine,
as well as the safety and tolerance of other vaccines against infectious diseases applied by
adult patients (vaccines against tick-borne encephalitis, pneumococcal or meningococcal
infections) in allergic patients treated with immunotherapy is needed, but our results are
promising.
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W kolejnej pracy cyklu doktorskiego oceniono poziom wyszczepialno$ci przeciw
grypie oraz innym wybranym chorobom zakaznym ws$rdéd pacjentow poddawanych
immunoterapii alergenowej oraz badano opinie lekarzy opiekujacych si¢ tymi pacjentami
dotyczace ich oceny bezpieczenstwa i skutecznosci szczepien ochronnych w grupie pacjentow
poddanych immunoterapii alergenowej. Badanie oparte bylo na dwoch autorskich
anonimowych kwestionariuszach.

Pierwsza ankieta zostata skierowana do 176 dorostych pacjentéw pozostajacych pod
opieka dwoch poradni alergologicznych i poddawanych immunoterapii alergenowej. Dotyczyta
ona podstawowych informacji socjoekonomicznych, a takze czasu trwania oraz rodzaju
stosowanej immunoterapii alergenowej, wykonywania zalecanych szczepien ochronnych, ze
szczegolnym uwzglednieniem szczepienia przeciw grypie oraz checi zaszczepienia przeciw
COVID-19 (zatacznik 10.2). Wsrdd pacjentow wyodrebniono dwie grupy - pierwsza stanowily
osoby poddane podskérnej immunoterapii alerganami wziewnymi, natomiast drugg -
immunoterapii jadem owadow btonkoskrzydtych. W obu grupach nie wykazano réznic w ilosci
pacjentoéw, ktorzy otrzymali jednokrotnie (36% i 45%, p=0.260) lub co najmniej dwukrotnie
(17% 122%, p=0.430) szczepienie przeciwko grypie. W obu grupach zaobserwowano znaczacy
spadek (14% 16%, p<0.0001) w zainteresowaniu szczepieniem przeciwko grypie po
rozpoczeciu immunoterapii alergenowej w stosunku do okresu przed rozpoczgciem
immunoterapii.

Na podstawie wynikow ankiety mozna rowniez wnioskowaé o poziomie
wyszczepialnosci przeciwko niektorym chorobom zakaznym (tezec, krztusiec, zakazenia
pneumokokowe, kleszczowe zapalenie médzgu) w grupach pacjentdéw z alergia wziewng
1 cigzkimi systemowymi objawami alergii na jad owadow. Wobec braku polskich danych na
ten temat nie mozna tych wynikoéw odnie$¢ do populacji os6b dorostych wolnych od objawow
alergii. Niemniej, wyniki rzucaja $wiatlo na ten mato zbadany obszar wakcynologii. Uzyskane
dane, ktére przedstawiono ponizej, $wiadcza o tym, ze wyszczepialno$¢ przeciwko
wymienionym chorobom zakaZznym byta na niskim poziomie. Pacjenci poddani immunoterapii
z powodu alergii na alergeny wziewne najczgsciej podawali wykonanie w przesziosci
szczepienia przeciw tezcowi (44%) oraz krztuscowi (36%), natomiast odsetek ankietowanych
zaszczepionych przeciw pneumokokom 1 kleszczowemu zapaleniu moézgu byl nizszy
(odpowiednio 7% 1 4% osob). Wsrod pacjentow odczulanych z powodu alergii na jad owadow
btonkoskrzydtych najczgsciej wymienianym szczepieniem byto szczepienie przeciw
krztuscowi (podane przez 70% osdb), natomiast przy wyniku jedynie 21% ankietowanych
zaszczepionych przeciw tezcowi prawdopodobnie te dane nalezy traktowac jako btad, z uwagi
na fakt, ze w Polsce nie jest dostgpna szczepionka przeciw krztu§cowi, ktéra nie zawiera
toksoidu tezcowego. Szczepienie przeciw pneumokokom i kleszczowemu zapaleniu mézgu
podato jedynie 5% i 3% pacjentow. Te dane wskazuja jak niewielkie znaczenie pacjenci
przywiazujg do szczepien ochronnych w wieku dorostym, w tym takze do znajomos$ci wtasne;j
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historii szczepien. W obu grupach che¢ zaszczepienia si¢ przeciw COVID-19 oscylowata
w okolicach 50%, co odzwierciedla zainteresowanie tym szczepieniem w ogolnej populacji po
roku od wprowadzenia masowych szczepien.

Druga ankieta zostata skierowana do 120 lekarzy réznych specjalizacji (najwigkszy
odsetek stanowili pediatrzy, alergolodzy oraz lekarze rodzinni), ktérzy maja pod opieka
pacjentow poddawanych immunoterapii alergenowej. Kwestionariusz dotyczyt zasad, ktorymi
lekarze kierujg si¢ podczas zlecaniai przeprowadzania szczepien w tej grupie (zatacznik 10.3).
Wigkszos¢ ankietowanych lekarzy (74%) przyznata, ze wiedza o tym, iz konkretny pacjent
poddawany jest immunoterapii alergenowej sprzyja $§wiadomemu planowaniu szczepien
ochronnych. Najczestszymi zasadami okreslajacymi planowanie szczepien ochronnych byto
utrzymywanie tygodniowego odstepu miedzy iniekcjg alergenu i szczepieniami ochronnymi,
w przypadku konkretnych preparatow stosowanych w immunoterapii alergenowej stosowanie
si¢ do Charakterystyki Produktu Leczniczego oraz postgpowanie zgodnie z zaleceniami
alergologa prowadzacego danego pacjenta. Zdecydowana wiekszo$¢ lekarzy przyznata, ze
w ich opinii wykonywanie szczepien ochronnych u pacjentow poddawanych immunoterapii
alergenowej jest bezpieczne i skuteczne (odpowiednio 96% 1 94% lekarzy). Jednak az 87%
ankietowanych przyznato, Ze istnieje potrzeba stworzenia jasnych rekomendacji dotyczacych
wykonywania szczepien ochronnych u odczulanych pacjentéw. Jest to istotne tym bardziej, ze
85% lekarzy podato, ze wszystkim swoim pacjentom poddawanym immunoterapii alergenowe;j
zaleca coroczne szczepienie przeciwko grypie, a kolejne 12,5% tylko pacjentom, u ktorych
wystepuje ryzyko cigzkiego przebiegu grypy. Istnieje wigc potrzeba, aby rozsadnie
rozplanowac to coroczne szczepienie migdzy kolejnymi dawkami preparatu stosowanego
w immunoterapii alergenowe;j.

Powyzsze wyniki wskazuja na niesatysfakcjonujaca wyszczepialno$¢ przeciw grypie
wsrod pacjentdw poddawanych immunoterapii alergenowej (niezaleznie od rodzaju uczulenia),
ktéra dodatkowo obniza si¢ po rozpoczeciu odczulania u danego pacjenta. Ponadto,
wyszczepialno$¢ przeciwko réoznym chorobom zakaznym w tej populacji pacjentow jest niska.
Z kolei lekarze opiekujacy si¢ odczulanymi pacjentami przyznaja, ze stosowanie szczepien
ochronnych w trakcie immunoterapii alergenowej jest ich zdaniem bezpieczne i skuteczne,
jednakze problem sprawia planowanie wizyt szczepiennych i zachowanie zalecanych odstepow
czasowych.

Whnioski:

1. Rozpoczecie immunoterapii alergenowej ma negatywny wplyw na wykonywanie
corocznych szczepien przeciwko grypie wsrdd dorostych pacjentow.

2. Wyszczepialnos¢ przeciwko ré6znym chorobom zakaznym (tezec, zakazenia
pneumokokowe, krztusiec, kleszczowe zapalenie mozgu) wsrod dorostych pacjentéw
stosujacych immunoterapi¢ alergenowa jest na niskim poziomie.

3. Lekarze opiekujacy si¢ pacjentami poddawanymi immunoterapii alergenowej sa
przekonani o bezpieczenstwie i skuteczno$ci prowadzenia szczepien ochronnych w tej
grupie pacjentow.
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Abstract: Vaccines against infectious diseases may raise safety concerns in patients undergoing
allergen immunotherapy (AIT). The objective of our study was to investigate influenza vaccine
and other selected prophylactic vaccines coverage in patients treated with AIT and the attitude of
physicians towards vaccinations in this group of patients. We conducted a questionnaire-based study
among patients undergoing AIT and physicians. The patients’ survey evaluated influenza and other
prophylactic vaccines coverage. The physicians’ survey assessed their experience and opinions on
prophylactic vaccinations during AIT. In total, 176 patients (aged 18-79 years) and 120 doctors filled
the questionnaires. Patients were assigned to two groups—inhaled allergens group (n = 101) and
insect venoms group (1 = 68). The number of patients who received any dose (36% and 45%, p = 0.26),
as well as two or more doses (17% and 22%, p = 0.43) of influenza vaccine was comparable between
two groups. However, in both groups there was a significant (p < 0.0001) decrease in influenza vaccine
uptake after the beginning of AIT. Patients from the inhaled allergens group declared a higher tetanus
vaccine rate (41% vs. 19%, p = 0.004). The groups did not differ in the pneumococcal and tick-borne
encephalitis vaccination coverage. A majority of doctors believe that prophylactic vaccinations in
patients undergoing AIT are safe and effective (96% and 94%, respectively); however, as many as
87% of them identify with the need to create clear recommendations regarding vaccinating patients
undergoing AIT. Prophylactic vaccine coverage is not satisfactory among Polish adult patients
undergoing AIT. Polish doctors are convinced of the validity of prophylactic vaccinations during AIT.

Keywords: influenza vaccine; allergen immunotherapy; prophylactic vaccines; vaccine coverage

1. Introduction

The invention and worldwide dissemination of vaccinations against infectious diseases
is one of the greatest successes in medicine. Vaccines help to prevent contagious diseases
and save the lives of many people every year [1]. Most of the prophylactic vaccines require
completing only a primary schedule, typically in childhood, but some of them need to
be repeated in later life (e.g., an annual influenza vaccine). These medical procedures are
proven to be safe and are also recommended for use for patients with different concomitant
diseases [2].

A special population consists of allergic patients undergoing allergen immunotherapy
(AIT). Currently, it is the only casual treatment available for allergic patients [3]. Inducing
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immunological tolerance requires regular administration of allergen vaccines—every day
in the case of sublingual immunotherapy (SLIT) [4], or on a monthly basis in the case of
subcutaneous immunotherapy (SCIT) [5]. Both types of allergen immunotherapy, and
particularly in sublingual form, are safe procedures, and adverse reactions are mainly local
and tend to be mild [6]. Prophylactic vaccinations in patients with different allergies are
also considered to be secure [7].

The guidelines of the European Academy of Allergy and Clinical Immunology (EAACI)
recommend separating the administration of allergen extracts and vaccinations against
infectious diseases by at least one week [8]. A summary of product characteristics (SmPC)
of some allergen vaccines intended for subcutaneous use advise maintaining different time
intervals between the two types of vaccines as well. However, the experience of doctors
and the literature indicate the safety of administering prophylactic and therapeutic (SCIT)
vaccines in a short time interval (even on the same day) [9,10]. For everyday medical
practitioners, these findings may increase concerns about the appropriate approach to AIT
patients and prophylactic vaccines.

Vaccine acceptance and patients’ own motivation to get vaccinated play important
roles in reaching satisfactory vaccine uptake in the population. Unfortunately, a strong
tendency to discredit the validity and safety of prophylactic vaccinations has been observed
lately. As a consequence, immunization rates of different vaccines have decreased. This
results mainly from disinformation spread by anti-vaccination movements [11]. Owing
to the different causes of vaccine hesitancy, various and tailored methods of improving
vaccination acceptance are sought and need to be implemented [12]. This problem appears
particularly important within the context of COVID-19—achieving herd immunity due to
vaccinations is necessary to gain control over the pandemic [13,14].

Since prophylactic vaccines remain a widely discussed subject in a public debate,
many studies regarding vaccinations in various groups of patients (depending on their age,
concomitant diseases, residence or occupation) have been conducted. However, the prob-
lem of managing prophylactic vaccines in patients undergoing allergen immunotherapy
has not been thoroughly studied. Moreover, little is known about the attitude of physicians
regarding this topic.

The aim of our study was to asses vaccine coverage in patients undergoing allergen
immunotherapy and the experience of doctors of combining vaccinations against infectious
diseases and allergen immunotherapy.

2. Materials and Methods
2.1. Participants
2.1.1. Patients

Adult patients undergoing AIT who are treated in two allergology ambulatory care
clinics in different Allergology Departments in Poland (Opole and Karpacz) and who
agreed to take part in the study.

2.1.2. Physicians

Physicians who take care of allergic patients (paediatricians, allergists, general practitioners).

2.2. Questionnaires

For our study, we developed two original Polish-language surveys. They were com-
pletely anonymous (thus we did not obtain written informed consent from study partic-
ipants). Both questionnaires were evaluated by six physicians to ensure the accuracy of
the questions.

In the result presentation, the exact number of responses was taken into consideration,
which was not always equal to the number of a particular group population.

English translation of the surveys is presented as an attachment to this paper (Supple-
mentary Materials Files S1 and S2).



Vaccines 2022, 10, 576

30f13

2.2.1. Patients’ Questionnaire

The questionnaire was offered during the first half of the year 2021 to adult patients
undergoing AIT.

The patients were asked to fill in printed versions of the questionnaire before a sched-
uled visit with a doctor. The survey evaluated the type of allergy, adverse reactions after
allergen immunotherapy, influenza and other vaccines coverage and adverse events after
receiving an influenza vaccine.

2.2.2. Physicians’ Questionnaire

The second questionnaire was conducted in a group of physicians during the entirety
of 2021. The questionnaires were sent to the potential respondents via telecommunication
methods (e-mails, social media) and offered in a printed version during conferences. The
survey assessed the rules followed to schedule vaccinations in AIT patients, as well as opin-
ion on the safety and effectiveness of combining vaccinations against infectious diseases
and allergen immunotherapy.

2.3. Statistical Analysis

Statistical significance among groups was calculated by the Fisher’s exact test. Values
of p < 0.05 were considered significant.

2.4. Ethical Approval
The study was approved by the Ethics Committee of Wroclaw Medical University.

3. Results
3.1. Patient’s Questionnaire
3.1.1. Baseline Characteristics of the Group

We received 176 completed questionnaires. The response rate was 100% among
patients from Opole and 54% among patients from Karpacz. To evaluate differences
between the patients, we divided them into groups depending on the type of received
immunotherapy—inhaled allergens (101 patients), insect venom (68 patients) or both (seven
patients). As the group of patients undergoing both inhaled allergens and insect venom
immunotherapy consisted only of seven patients, we excluded it from further analysis.

The mean age of patients was 38 years old. All patients were undergoing SCIT (n= 168)
and one patient was undergoing both SCIT and SLIT. We asked about having children as
cohabitants as it can be a risk of repeated exposure and the increased incidence of infectious
diseases (e.g., seasonal influenza); this problem affected almost 70% of the patients from
insect venoms group.

The demographic and clinical data of both groups is presented in Table 1.

3.1.2. Influenza Vaccine Coverage before and during AIT along with Influenza Vaccine
Adverse Events

When compared between the two groups, patients did not differ in influenza vaccine
uptake in the past along with after the beginning of allergen immunotherapy. However, in
both groups there was a significant (p < 0.0001) decrease in influenza vaccine uptake after
the beginning of AIT.

There was no difference between influenza vaccine coverage among patients from both
groups suffering from concomitant diseases in comparison to those who did not declare
concomitant diseases predisposing them to a severe course of influenza (asthma, diabetes),
p = 0.445.

Allergic reactions after influenza vaccine administration (defined as allergic rhini-
tis/ conjunctivitis, dyspnoea, urticaria, anaphylactic shock), were reported only by patients
from the insect venom group. Local adverse reactions to the influenza vaccine were more
frequent in the inhaled allergens group (49% vs. 23%, p = 0.043), while there was no
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difference in the occurrence of non-allergic systemic reactions between the two groups
of patients.

Table 1. Baseline characteristics of the patients.

Inhaled Allergens Group Insect Venoms Group
(n=101) (n = 68)
Age (years)
18-29 30 (29.7%) 17 (25.4%)
30-39 36 (35.6%) 14 (20.9%)
40-49 24 (23.8%) 13 (19.4%)
50-59 9 (8.9%) 15 (22.4%)
60-69 1 (1%) 8 (11.9%)
70-79 1 (1%) 0
>80 0 0
(1—unspecified)
Type of AIT
only SLIT 0 0
only SCIT 100 68
SLIT and SCIT 1 0
Allergic adverse reactions to AIT:
- urticaria 1% 1.50%
- allergic rhinitis/conjunctivitis 5% 1.50%
- dyspnoea 1% 15%
- anaphylactic shock 0 1.50%
Concomitant diseases:
- in general, including;: 299, 38.00%
- asthma 75.90% 3.90%
- hypertension 13.80% 53.80%
- diabetes 0% 34.60%
- asthma, hypertension 10.30% 3.90%
- asthma, diabetes 0% 3.90%

Children < 14 years old as

cohabitants 24% 69%

The data is presented in Table 2.

Table 2. Influenza vaccine coverage before and during AIT along with influenza vaccine adverse events.

Inhaled Allergens Group Insect Venoms Group
(n=101) (n = 68) b
Vaccinations against influenza in the past (general) 36% 45% 0.26
Vaccinations against influenza in the past—twice 17% 209, 043
or more
Any vaccination against influenza in the past among o o
patients with asthma/diabetes 58% 40% 0.482
Vaccinations against influenza during AIT 14% 6% 0.131
Vaccination against influenza during 2019 /2020 season 10% 6% 0.569
Vaccination against influenza during 2020/2021 season 9% 3% 0.206
Systemic allerglc reactions aft.er influenza 0% 10% 0.093
vaccine administration
Local reactions after influenza vaccine administration 49% 23% 0.043
Systemic reactions (other than allergic) after influenza 26% 27% 1.000

vaccine administration
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3.1.3. The History of Other Vaccinations in Adulthood (Irrespective of AIT) and Attitude
towards Vaccines against COVID-19 among Patients Undergoing Allergen Immunotherapy

The most popular vaccines among Polish adults undergoing AIT were the tetanus and
pertussis vaccines. Declared tetanus vaccination coverage was higher among patients from
the inhaled allergens group (44% vs. 21%, p = 0.006). Surprisingly, 70% of patients from
insect venoms group declared being vaccinated against pertussis, with only around 20%
being vaccinate against tetanus. These results are probably overestimated regarding the
pertussis vaccine or underestimated regarding tetanus vaccine as the only vaccinations
against pertussis registered in Poland are combined with diphtheria and tetanus toxoids,
while vaccination against tetanus in adult patients can be performed with the use of
monovalent tetanus vaccines or combined vaccines with diphtheria, pertussis and polio
components (bivalent, trivalent or quadrivalent formulations). The groups did not differ
significantly in the pneumococcal vaccination and tick-borne encephalitis vaccination
coverage; however, the declared uptake of these two vaccines was low. In both groups the
will to get vaccinated against COVID-19 was expressed by around 50% of respondents.

The data is presented in Table 3.

Table 3. The history of other vaccinations in adulthood (irrespective of AIT) and attitude towards
vaccines against COVID-19 among patients undergoing allergen immunotherapy.

Inhaled Allergens Group

(1 = 101) Insect Venoms Group (1 = 68) p
Tetanus vaccination 44% 21% 0.006
Pneumococcal vaccination 7% 5% 0.741
Pertussis vaccination 36% 70% <0.0001
Tick-borne encephalitis vaccination 4% 3% 1.000
A will to vaccinate against COVID-19 54% 52% 0.872
Any problems with having vaccinations 3% 1,50% 1.000

against infectious diseases because of AIT

3.2. Doctors’” Questionnaire
3.2.1. Characteristics of the Group

We received 120 filled questionnaires from medical professionals. Respondents repre-
sented all age groups. Most doctors were specialists in paediatrics, allergology or primary
care. 18% of doctors declared being specialists in at least two different medical specialties.
The basic characteristics of the group are presented in Table 4.

Table 4. Age and professional education of responding doctors.

Medical Professionals Respondents (1 = 120)

Age:

<29 9 (8%)
30-39 40 (33%)
40-49 35 (29%)
>50 36 (30%)

Education: (multiple choice question)

primary care resident 15 (13%)
primary care specialist 15 (13%)
paediatrics resident 15 (13%)
paediatrics specialist 51 (43%)

internal medicine resident 1 (1%)
internal medicine specialist 13 (11%)
allergology specialist 29 (24%)

other 8 (7%)

two or more medical specialties 21 (18%)
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3.2.2. General Information about the Patients Being under Care of Surveyed Doctors

The majority of doctors (91%) admitted being in charge of patients who are under-
going allergen immunotherapy. Most doctors (63%) in their practice deal with patients
undergoing both types of allergen immunotherapy (SCIT and SLIT), while the minority of
doctors (8%) only take care of patients undergoing sublingual immunotherapy. As many as
93% of doctors perform vaccinations against infectious diseases in their everyday practice
(detailed data in Table 5).

Table 5. General information regarding patients undergoing therapeutic (AIT) and prophylactic
vaccinations that are under the care of the surveyed doctors.

Medical Professionals Respondents (n = 120)

Frequency of taking care of patients

undergoing AIT:
more often than once a week 46 (38%)
once a week—once a month 21 (18%)
less often than once a month 44 (37%)
never 9 (8%)

AIT route of administration in patients being
under care of surveyed doctors:

only SCIT 32 (29%)
only SLIT 9 (8%)
SCIT and SLIT 70 (63%)

Age group of patients vaccinated against
infectious diseases in everyday practice of
surveyed doctors:

children 41 (34%)
adults 21 (18%)
both 51 (43%)
none 7 (6%)

3.2.3. Experience in Conducting Vaccinations against Infectious Diseases in Patients
Undergoing Allergen Immunotherapy

The majority of doctors (74%) responded that the knowledge about treatment with al-
lergen immunotherapy in a particular patient leads to more conscious vaccination schedule
planning. The most common answers regarding the rules obeyed while planning a vacci-
nation schedule in AIT patients were: keeping a one week interval between therapeutic
and prophylactic vaccinations, following allergologists recommendations and adhering
to the summary of product characteristics of a particular allergen extract. Respondents
had the possibility to choose more than one answer while responding to this question and
numerous different answers may show a lack of certainty about the best response. The vast
majority of doctors believe that vaccinating patients undergoing AIT is safe and effective
(96% and 94%); most of them recommend that their patients get annual vaccinations against
influenza. As many as 87% of respondents agree that there is a need for creating clear
recommendations on vaccinating patients undergoing AIT (data in Table 6).
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Table 6. Attitude towards safety and effectiveness of prophylactic vaccines in patients undergo-
ing AIT; experience of combining AIT and vaccinations against infectious diseases, particularly
influenza vaccine.

Medical Professionals Respondents (n = 120)

The impact of AIT on planning vaccinations against infectious diseases:

vaccination planning is more aware 89 (74%)
vaccination planning is more difficult 10 (8%)
there is no impact 21 (18%)
An interval applied between AIT and vaccinations against infectious
diseases: (multiple choice question)
one week (AIT—one week—prophylactic vaccine OR prophylactic 68 (36°
. (36%)
vaccine—one week—AIT)
according to the SmPC * of the allergen extract 36 (19%)
according to the SmPC * of the vaccine 31 (16%)
according to allergologist suggestions 45 (24%)
regardless of the interval 6 (3%)
no vaccinations during AIT 3 (2%)
Opinion on vaccines safety during AIT: (multiple choice question)
vaccines are safe, there are studies confirming this thesis 36 (29%)
vaccines are safe, there are recommendations allowing vaccinating 85 (67°
. . (67%)
patients during AIT
vaccines are not safe during AIT 5 (4%)
Opinion on vaccine effectiveness during AIT:
vaccines are effective 113 (94%)
vaccines have limited effectiveness 0
vaccines are not effective 0
never considered this topic 7 (6%)
Recommending to get vaccinated against influenza every year:
only patients undergoing subcutaneous AIT 0
only patients undergoing sublingual AIT 0
all patients undergoing AIT, regardless of the route of administration 102 (85%)
only patients undergoing AIT with risk of poor outcome of influenza 15 (12.5%)
I don’t recommend vaccines against influenza to AIT patients 3 (2.5%)
Opinion on the need for clear recommendations on vaccinating patients
undergoing AIT:
yes, there is a need 104 (87%)
no, current recommendations are sufficient 16 (13%)

* summary of product characteristics.

4. Discussion

There were three major findings arising from our survey-based study. Firstly, we
demonstrated that influenza vaccine coverage is suboptimal, does not differ depending on
the type of allergen immunotherapy the patient is undergoing (inhaled allergens vs. insect
venoms), and decreases after the beginning of allergen immunotherapy. Secondly, general
vaccine coverage among adult patients undergoing AIT is not satisfactory. Finally, Polish
doctors taking care of AIT patients are convinced about the safety and effectiveness of
prophylactic vaccines in allergic patients undergoing AIT, but planning vaccination visits
is problematic, as they lack clear recommendations addressing the time interval between
the procedures.

4.1. Influenza Vaccine Coverage among Patients Undergoing AIT

The influenza vaccine is the best method of preventing this viral disease [15], therefore
it is recommended for all Polish citizens over six months of age due to epidemiological rea-
sons, and it is particularly advised for patients over 55 years old or with chronic disorders,
like asthma or diabetes [2].
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We have demonstrated that around 40% of patients undergoing AIT claim to have
received at least a single influenza vaccine during adulthood before the beginning of AIT,
which corresponds with findings from a Polish nationwide survey (32%) conducted in
2013 [16]. These numbers are not satisfactory, as the influenza vaccine composition changes
every year, thus a single vaccination is not sufficient—the vaccine is recommended for
annual use. Among our patients, only around 20% declared being vaccinated against in-
fluenza more than once. Influenza vaccine hesitancy in the general population is connected
with a belief about inadequate influenza vaccine effectiveness, the perceived low possibility
of contracting influenza, and concerns about adverse events [16,17]. This topic has yet to
be investigated among AIT patients.

According to data published by the ECDC (European Centre for Disease Prevention
and Control), influenza vaccine uptake in the entire Polish population is lower than 4%
(seasons 2015/2016 and 2016/2017) [18]. Similar data were collected from Polish nationwide
survey studies carried out in 2013 and 2016 which found that the declared influenza
vaccination rate was approximately 6-7%, with another 6-7% of patients willing to get
vaccinated later in the influenza season [16,17]. Observations made in 2015 on Polish
patients suffering from chronic diseases suggest that influenza vaccination coverage may
be higher (9-58%) depending on the patient’s medical condition (with the highest rate
reported by patients with chronic pulmonary diseases) [19].

The other problem is the noticeable decrease in the interest in influenza vaccines after
the beginning of AIT (36% and 45% previous to, and 14% and 6% after the beginning of AIT,
respectively). These results suggest that the regular administration of an allergen extract
may impede the performing of prophylactic vaccinations against influenza. Furthermore,
our results reveal that even less patients decided to get vaccinated against influenza
during the ongoing COVID-19 pandemic (3-9%). These findings correlate with the survey
conducted in November 2020 on the general population of Polish adults, which found that
at that time only 5.5% of patients had already been vaccinated against influenza [20]. It is
alarming as to why influenza vaccine coverage is so low among Poles, while according to
the recent (2020) State of Vaccine Confidence in the European Union and United Kingdom,
as many as 78.1% and 82.4% of Polish respondents agree that the seasonal influenza vaccine
is important and safe, respectively [11].

Over 20% of our patients belong to the group at high risk of severe influenza and its
complications because of their age or concomitant diseases, which makes them candidates
for the annual influenza vaccine uptake. As it results from the outcomes of our survey,
the past history of vaccinations against influenza in this special group of patients is not
significantly higher than in general population.

The presented data regarding influenza vaccine coverage are still not satisfactory and
much lower than recommended by different health organizations, for example the target of
an annual 70% coverage for the population over six months of age (USA Healthy People
2030) [21], or of 75% coverage of elderly patients (over 65 years old) in the European Region
(WHO, ECDC) [22,23].

4.2. General Vaccine Coverage among Patients Undergoing AIT

According to the WHO, one of the ten threats to global health is vaccine hesitancy [24].
It might seem that the problem concerns only some of the vaccinations that are manda-
tory for use in children (e.g., MMR vaccine). In fact, although the numbers may vary
between countries and vaccine type, the general vaccine coverage among adult patients is
low [25-27].

In the group of our respondents, the highest vaccination coverage applies to tetanus
and pertussis vaccines. This may result from the fact that in Poland these vaccines are
recommended for all adult patients—a combined dTap vaccine every ten years starting
at age 19, during every pregnancy and in all people who have or may have contact with
infants. Additionally, the tetanus vaccine (with or without the pertussis component)
should be considered in all patients after exposure to tetanus, depending on the history
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of tetanus vaccinations [2]. Surprisingly, in one of our groups, 70% of patients declared
being vaccinated against pertussis, although only 21% were vaccinated against tetanus.
These results are probably overestimated regarding the pertussis vaccine or underestimated
regarding the tetanus vaccine as the only vaccinations against pertussis registered in
Poland are combined with diphtheria and tetanus toxoids. These unlikely results can
indicate another problem, which is patients’ low awareness of their own vaccination
history. One of the solutions to this issue could be offering adult patients vaccination
booklets similar to those prepared for paediatric patients or the implementation of electronic
vaccination tracking.

Pneumococcal infections in adults are connected with high mortality, particularly
among the elderly, patients with chronic respiratory diseases (including asthma), diabetes
mellitus, chronic heart disease and smokers [28,29]. According to the Polish vaccination
schedule, the pneumococcal vaccine is recommended for all adult patients with various
chronic disorders, impaired immune function and smokers [2]. In our patients, the vaccina-
tion rate is low (5-7%), which may result from the relatively low mean of the age of the
respondent population (38 years old).

Poland belongs to a tick-borne encephalitis (TBE) risk region (the “TBE belt”); however,
the degree of endemicity varies depending on the part of the country [30]. The Polish
vaccination schedule recommends vaccination against TBE to all people in these endemic
regions and who work or spend time outdoors (and therefore are at risk of a tick bite) [2].
In our patients, the vaccination rate is lower than 5%. Survey studies from other “TBE belt”
countries indicate higher vaccination coverage [31].

Vaccines against COVID-19 are the hope for ending the COVID-19 pandemic. As
these vaccines rely on new technologies (mRNA and viral vectors) and were introduced
for public use relatively quickly, many patients have concerns regarding their safety and
efficacy [32,33]. Among our respondents, around 50% were willing to get vaccinated
against COVID-19 (the study was conducted before and at the beginning of COVID-19
mass vaccinations in Poland). We did not have the chance to verify if those respondents
actually got vaccinated against COVID-19, but after a year of accessibility of different
vaccines against COVID-19 in Poland, the number of fully vaccinated Polish citizens is
approximately 59% (figures as of 22 February 2022) [34].

Vaccine acceptance, including the COVID-19 vaccine, is crucial in guaranteeing herd
immunity and in eliminating or decreasing the prevalence of infectious diseases [35,36].
Vaccine acceptance depends on many factors connected with the specific vaccine, the
perception of a particular disease among the population and the general trust in science
and the healthcare system [35]. During the ongoing pandemic, many studies regarding
attitudes towards COVID-19 vaccines have emerged. Similarly to other vaccinations, beliefs
and concerns related to COVID-19 vaccines are connected with age, gender, residency,
perceived risk of the disease, education level, income, life circumstances (pregnancy) or
access to social media [37-43]. For this reason, we want to underline the importance of
adjusting the means of communication to individual needs, as such interventions are more
effective than the ones addressed to the whole population. Since patients undergoing AIT
are not homogenous in terms of demographic or economic factors, the message concerning
the possibility and safety of vaccinations, including the COVID-19 vaccine, should be
tailored to a particular patient.

It is worth noting that 55% of Polish respondents declare overall vaccine confidence
(comparing to 37% in 2018) [11]. On the contrary, among patients who responded to
our questionnaire, different vaccines’ coverage is rather low. Unfortunately, there are
no official data available for adult vaccination coverage in Poland, as all information
regarding this topic derive from individual surveys, which are usually conducted on
patients suffering from various chronic diseases or special groups of patients and not on
the general public [19,44,45]. Thus, it is hard to determine if low vaccine coverage among
our respondents results only from the fact of undergoing AIT or the problem is a more
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complex one, especially if only individual patients declared having problems with getting
vaccinations while undergoing AIT.

4.3. Doctors Attitude

Studies regarding vaccine hesitancy indicate the important role of doctors, especially
general practitioners, on shaping patients” attitudes about immunization. Fortunately, many
patients still indicate that their doctors are the most trusted source of health information [25,
44,46]. This should prompt the doctors to update their knowledge and to provide the
patients with information compliant with evidence-based medicine. On the other hand,
some research points to limited knowledge about adult vaccinations among healthcare
providers [47-49].

The majority of doctors who took part in our questionnaire agreed on the safety and
effectiveness of vaccinations among patients undergoing AIT (96% and 94%, respectively).
Furthermore, over 80% of respondents recommend that their patience are vaccinated against
influenza annually. Unfortunately, this does not lead to satisfactory vaccine coverage.

Our results correlate with the opinion on the lack of negative interference between
vaccinations and AIT declared by 95% of AIT experts who took part in an international
survey. The majority of doctors did not observe any alarming AIT (98%) or prophylactic
vaccine (87%) adverse effects when combining these two procedures, and the only reported
unfavourable reactions were local and mild [50].

Various answers regarding the rules obeyed while planning the vaccination schedule
in AIT patients and the opinion of more than 90% of doctors that clear recommendations
concerning vaccinations among AIT patients are needed may indicate that doctors taking
care of such patients are faced with a technical problem of arranging a proper vaccination
date. More attention should be paid to simplifying the process of vaccinating patients
undergoing AIT, and such recommendations should be prepared in the local language by
local societies of allergology and vaccinology.

The problem of combining allergen immunotherapy and prophylactic vaccinations
in adult patients has probably not been analysed yet, as we did not find any publications
regarding this topic. Since there are no studies assessing both vaccine coverage in adult
patients undergoing AIT and the attitude of physicians towards vaccinating such patients,
we would like to emphasize the novelty and significance of our research. We hope that
it will contribute to increasing the uptake of prophylactic vaccines among adult patients
undergoing AIT, particularly those who are at risk of infectious diseases due to their age,
concomitant diseases or place of residence. The group that would benefit the most from
simplifying the vaccination process are certainly AIT patients themselves, however it would
also improve protection in the general population due to herd immunity.

5. Study limitations

We are aware of certain limitations of our study, as questionnaire-based studies are
always connected with subjective responses. Firstly, some of the reported symptoms
(allergic reactions during AIT, adverse reactions after vaccines against infectious diseases)
may be tendentious as they were not measured by the same person using identical methods.
Secondly, the percentage of different vaccines administered to the patients was self-reported,
based on patients’ memory and not on medical records (which can explain the differences
in the percentage of patients from the insect venom group reporting being vaccinated
against tetanus and pertussis). We believe, however, that the study reflects the current state
of influenza and other vaccines’ uptake in Polish adult patients undergoing AIT.

6. Conclusions

Our findings indicate that prophylactic vaccine coverage is not satisfactory among
Polish adult patients undergoing allergen immunotherapy. Further educational measures
need to be implemented to increase knowledge and to promote the benefits of vaccinations
against infectious diseases among these patients.
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Polish doctors are convinced about the safety and effectiveness of prophylactic vacci-
nations during allergen immunotherapy, but they lack clear recommendations regarding
scheduling vaccination visits in patients undergoing AIT. There is a need for better com-
munication between both surveyed groups to increase patients’ vaccine confidence and
vaccine coverage, particularly in high risk groups.
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Vaccinations against infectious diseases in patients undergoing allergen immunotherapy

1.

w

Please select your age range:
- 18-29

- 30-39

- 40-49

- 50-59

- 60-69

- 70-79

- more than 80 years old

. What are you allergic to?

- respiratory allergens
- food

- drugs

- insect venom

- other allergy

. How long have you been undergoing allergen immunotherapy?

- 6 months — 1 year
- 1-2 years
- 2-3 years
- more than 3 years

What type of allergen immunotherapy are you undergoing?
- sublingual

- subcutaneous

- sublingual and subcutaneous

Have you ever experienced any allergic adverse reactions because of allergen
immunotherapy?

- urticaria

- allergic rhinitis/ conjunctivitis

- dyspnea

- anaphylactic shock

- no, | haven't

Do you suffer from any of the following chronic diseases?
- asthma

- hypertension

- heart failure

- diabetes

- cancer

- renal failure

Are you satisfied with the effectiveness of allergen immunotherapy (scale 0-5, where:
0 - I am not satisfied, 5 - | am very satisfied)

-0

-1

-2

-3

-4

-5

Do you live with children under 14 years old?



10.

11.

12.

13.

14.

15.

16.

17.

18.

- yes
- no

Do you consider yourself as a person more vulnerable to influenza/ influenza-like
illnesses compared to the people from your closest surroundings?

- yes

- no

Does the fact that you undergo allergen immunotherapy have any impact on your
treatment of other diseases?
- it makes it more difficult

- there is no impact

Have you ever got vaccinated against influenza? If yes - then how many times?
- no, | haven’t

- once

- two times

- more than two times

Have you got vaccinated against influenza since the beginning of allergen
immunotherapy?
- yes

- no

Did you get vaccinated against influenza during the 2019/2020 season?
- yes
- no

Did you get vaccinated against influenza during the 2020/2021 season?
- yes
- no

Have you ever experienced any allergic adverse reactions because of the influenza
vaccine?

- urticaria

- allergic rhinitis/ conjunctivitis

- dyspnea

- anaphylactic shock

- no, | haven’t experienced any allergic adverse events after influenza vaccination

Have you ever experienced any local adverse reactions because of the influenza
vaccine?
- pain
- swelling
- reddness
at the injection site.

Did these symptoms have any impact on your activity?
- they did not have any impact

- they limited my activity a little

- they significantly reduced my activity

Have you ever experienced any systemic adverse reactions because of the
influenza vaccine?
- myalgia



- arthralgia

- fever/ subfebrile temperature
- headache

- general weakness

- other symptoms

19. Did these symptoms have any impact on your activity?
- they did not have any impact
- they limited my activity a little
- they significantly reduced my activity

20. Did you get vaccinated against tetanus in adulthood?
- yes, it was a planned vaccination
- yes, it was a vaccination after an injury
- no

21. Did you get vaccinated against Streptococcus pneumoniae in adulthood?
- yes
- no

22. Did you get vaccinated against pertussis <whooping cough> in adulthood
(a diphtheria, pertussis, tetanus vaccine)?
- yes
- no

23. Did you get vaccinated against tick-borne encephalitis in adulthood?
- yes
- no

24. Are you willing to get vaccinated against COVID-197?
- yes
- no

25. Has it ever occurred that allergen immunotherapy collided with the performance of
planned/ sudden vaccination (resulting from exposition to infectious disease)?
- yes
- no
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6.3. Publikacja 3

Czerwinska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic
vaccinations management in patients undergoing allergen immunotherapy — a review.
Fam. Med. Prim. Care Rev. 2022; 24(2). https://doi.org/10.5114/fmpcr.2022.116084

W ostatniej publikacji cyklu dokonano przegladu literatury dotyczacej mechanizméow
dziatania szczepien ochronnych oraz immunoterapii alergenowej (AIT).

Szczepienia ochronne, w zalezno$ci od rodzaju, sktadu i drogi podania wywotuja r6zng
odpowiedz immunologiczng. Niezaleznie od tych réznic, ich celem jest aktywowanie
humoralnej oraz komorkowej odpowiedzi immunologicznej, co skutkuje produkcja
antygenowo swoistych komodrek pamigci. Dzigki temu, po kolejnej ekspozycji organizmu na
konkretny patogen komorki te indukuja szybka odpowiedz ze strony limfocytow B i T.
Skuteczna ochrona wywotywana przez szczepienia zalezy glownie od przeciwcial, jednak
limfocyty T takze petnig wazng rolg, na przyktad kontrolujg infekcje wirusowe, w momencie
gdy przeciwciala ochronne sg niewystarczajace do zwalczenia patogenu.

Z kolei celem immunoterapii alergenowej jest osiggnigcie tolerancji immunologicznej
poprzez hamowanie procesu zapalenia alergicznego, do czego dochodzi dzigki modyfikacji
dziatania komorek efektorowych w odpowiedzi na alergen. W proces ten zaangazowane s3
struktury zarowno wrodzonej, jak i nabytej odpowiedzi immunologicznej. Oddzialywanie AIT
na mechanizmy odpornosci jest wielokierunkowe, obejmuje wptyw na odpowiedz humoralng
oraz komoérkowa i ma charakter wielofazowy, odmienny we wczesnej i poéznej fazie szczepienia
alergenem. Immunoterapia wywiera wptyw zardwno na wczesna, jak i p6zng faze odpowiedzi
alergicznej. Przejawia si¢ migdzy innymi przez hamowanie aktywacji oraz degranulacji
komorek efektorowych, bazofilow 1 mastocytow, a takze modulowanie aktywnosci
subpopulacji  komoérek  dendrytycznych. = Immunoterapia  alergenem  wywoluje
przeprogramowanie funkcji wielu subpopulacji limfocytow T i B, powodujac zmiany w ich
ilosci 1 aktywnos$ci. Szczegbdlne znaczenie w tym procesie ma zmniejszenie liczebnos$ci
1 aktywnosci alergenowo-specyficznych limfocytow Th2 produkujacych m.in. IL-4 oraz wzrost
liczebnosci indukowanych limfocytow T regulatorowych produkujacych IL-10. Wpltyw
immunoterapii nie ogranicza si¢ do wymienionych wyzej mechanizméw, ale obejmuje takze
m.in. zmniejszenie produkcji IL-4, IL-9, IL-13, IL-17 przy jednoczesnym wzro$cie aktywnos$ci
cytokin IL-12 i interferonu gamma. Zrédtem cytokin, ktorych stezenie zmienia si¢ w przebiegu
immunoterapii s3 réwniez komorki odpowiedzi nieswoistej (innate lymphoid cells — ILC),
ktorych rola w procesie immunoterapii jest obecnie przedmiotem intensywnych badan.

Podsumowujac aktualny stan wiedzy dotyczacy mechanizméw dziatania szczepien
ochronnych 1 immunoterapii alergenowej stwierdzono, ze procedury te nie wydaja si¢
oddzialywa¢ na siebie negatywnie, poniewaz dzialaja poprzez roézne mechanizmy
immunologiczne. Te teoretyczne rozwazania zestawiono z pojedynczymi klinicznymi
doswiadczeniami dotyczacymi stosowania obu wymienionych interwencji medycznych
u jednego pacjenta. Obserwacje plynace z nielicznych badan wskazuja na bezpieczenstwo
faczenia obu omawianych procedur. W publikacji przedstawiono takze badanie, ktorego wyniki
sugeruja, ze zastosowanie szczepionek przypominajagcych u pacjentdow poddawanych
immunoterapii alergenowej powoduje wytworzenie odpowiedniej ilosci przeciwcial, co
wywotuje skuteczng ochrone przed patogenami. W pracy zacytowano réwniez wyniki
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miedzynarodowej ankiety przeprowadzonej wsrod ekspertow immunoterapii alergenowe;,
z ktorych wiekszos¢ zadeklarowata opini¢ o braku negatywnych oddzialywan migdzy
szczepieniami a AIT.

Aktualne zachowawcze rekomendacje dotyczace prowadzenia szczepien ochronnych
u odczulanych pacjentow, wskazujace na konieczno$¢ utrzymania odstepdw migdzy tymi
interwencjami, wynikaja zatem raczej nie tyle ze wzgledow ostroznosciowych mozliwosci ich
niekorzystnego oddzialywania na siebie, co z kwestii organizacyjnych monitorowania dziatan
niepozadanych réznych preparatdéw. Z uwagi na fakt, ze zalecenia te oparte sg gtownie na
teoretycznych przestankach, zwrdcono uwage na potrzebe przeprowadzenia szeroko
zakrojonych badan klinicznych, ktore jednoznacznie umozliwityby skrocenie wymaganego
aktualnie odstgpu. Oparte na takich danych nowe rekomendacje utatwityby wykonywanie
szczepien ochronnych odczulanym pacjentom, a przez to potencjalnie poprawily
wyszczepialnos$¢ przeciwko chorobom zakaznym w tej populacji dorostych Polakow.
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Prophylactic vaccinations management in patients
undergoing allergen immunotherapy — a review
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Allergen immunotherapy (AIT) is the only casual method of allergy treatment. It is based on regular administration of
a gradually increasing dose of an allergen to induce immunological tolerance to a particular sensitising factor. Due to proven efficacy,
including preventive effect as well as favourable safety profile, it should be widely applicable, particularly among older children and
adolescents. While the number of patients suffering from non-communicable diseases, including allergies, is rising, there is a false im-
pression that the impact of infectious diseases can be disregarded. Thanks to prophylactic vaccines, many infectious diseases that used
to be a threat to people’s lives have been forgotten. In order to tackle familiar and emerging infectious diseases (such as COVID-19),
there is a need to keep in mind vaccinations in all age groups. As allergen immunotherapy and prophylactic vaccines affect the immu-
nologic system, performing both interventions in one patient may raise concerns about safety and effectiveness. However, a large-scale
study on this topic has not been performed to date. This article summarises immunological responses occurring after contact with
pathogens and allergens as well as describes reactions triggered by prophylactic vaccines and AIT. What is more, possible interference
of receiving both a prophylactic vaccine and AIT is discussed.

Key words: hypersensitivity, immunologic desensitization, communicable diseases, vaccines.

Czerwinska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic vaccinations management in patients undergoing
allergen immunotherapy — a review. Fam Med Prim Care Rev 2022; 24(2): 000-000, doi: https://doi.org/10.5114/fmpcr.2022.116084.

Background

The number of patients suffering from allergic diseases is in-
creasing. According to the World Allergy Organisation, 10-40%
of the global population is affected by these ailments, while in
most developed countries the prevalence is higher than 20%
[1]. However, these estimations were made almost 10 years
ago, therefore current figures may be even higher, as some pa-
tients are probably not properly diagnosed. The European Acad-
emy of Allergy and Clinical Immunology (EAACI) predicts that by
the year 2025, half of the entire population of European Union
will be suffering from allergy diseases [2]. Like every chronic dis-
order, allergy diseases are connected with lower quality of life
of patients [3-5] and significant costs for national healthcare
systems [2]. The casual method of treatment of some of allergy
diseases is allergen immunotherapy (AIT). It is based on regular
administration of increasing doses of an allergen responsible
for triggering symptoms to induce immunological tolerance
[6]. This form of treatment is characterised by high efficacy and
safety profile proven in randomised clinical trials and real-life
studies. The unique feature of AIT is its long-term efficacy, which
continues after cessation of treatment as well as its preventive
effect — a suppression of allergy progression. That is why AIT
represents a perfect form of treatment particularly for children
and adolescents. Allergen immunotherapy has been known for
more than 100 years, but recent decades have contributed to
a dynamic development of knowledge regarding its mecha-
nisms of action, the modes of application of allergen vaccines,
and the efficacy of allergen immunotherapy in children depend-
ing on the particular allergen types.

Because non-communicable diseases are prevalent in high
income countries, there is a false impression that the impact
of infectious diseases can be disregarded. However, ongoing
COVID-19 pandemics has proved that infectious diseases can
be still associated with high prevalence and mortality [7] and
generate considerable costs for national economies [8], even in
developed countries. The most efficient way of preventing infec-
tious diseases is administration of prophylactic vaccines. Their
mechanism of action involves inducing immune response simi-
lar to natural immunity achieved during infection. As a result,
protection against a specific pathogen is generated [9].

Given the fact that both AIT and prophylactic vaccines influ-
ence a host’s immune system, a problem of vaccinating patients
undergoing allergen immunotherapy emerges.

Objectives

The aim of this article is to summarise immunological respons-
es occurring after contact with pathogens and allergens and to
describe reactions triggered by prophylactic vaccines and AIT. We
will consider if these two procedures, receiving both a prophylac-
tic vaccine and AIT by the same patient, can influence each other.

Host’s immunological response to allergens
and pathogens

Pathogens

Pathogens are agents capable of causing a disease. Proper
elimination of pathogens is the sum of actions of both innate

@@@@ This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International
AT (CC BY-NC-SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).
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and adaptive immune systems, which rely on properly distin-
guishing pathogens and microbially infected host cells from
healthy host cells. The innate immune system, which repre-
sents the first line of defence against microbes consisting of
natural barriers (skin, mucous membranes), innate immune
cells (phagocytic cells, mast cells, natural killer cells, basophils,
eosinophils) and bioactive molecules (cytokines, chemokines
and other mediators of inflammation). Its main functions are to
prevent the entry of pathogens, recognise pathogens and dam-
aged host cells, remove pathogens through phagocytosis and
cytotoxic mechanisms, and to activate the adaptive immune
system. The adaptive immune system is highly specific to a par-
ticular pathogen thanks to antigen-specific receptors expressed
on the surfaces of T- and B-lymphocytes [10]. A leading func-
tion of T lymphocytes is to select and destroy infected cells. To
identify appropriate cells, the family of MHC (major histocom-
patibility complex) molecules are used. These surface glycopro-
teins bind and display peptides produced inside the cell (class
| MHC) or peptides absorbed through endo- or phagocytosis
and processed in the cell (class Il MHC). Antigens presented by
MHC molecules are recognised by T-cell receptor (TCR), found
on the surface of T lymphocytes. Peptides presented by MHC
class | are recognised by CD8" T cells, which have a cytolytic
function and whose main role is to kill cells infected with in-
tracellular microbes. MHC class Il are mainly expressed on pro-
fessional antigen-presenting cells — B cells, dendritic cells and
macrophages, which present antigens to CD4* T cells. CD4* T
cells, known as ‘helper cells’, regulate the cellular and humoral
immune responses. After stimulation, T helper cells (Th cells)
differentiate into Th1, Th2, and Th17 depending on the type
of cytokines present at the activation site. Th1 cells, producing
IFN-y and IL-2, are engaged in providing cell-mediated response
(primarily by macrophages and cytotoxic T cells). Th2 cells pro-
duce IL-4, IL-5, IL-9, IL-13 and lead to humoral and allergic re-
sponse. Th17 cells produce cytokine IL-17, which by targeting
many immune cells induces production of G-CSF and IL-8, re-
sulting in neutrophil proliferation and recruitment. There is also
a subpopulation of T cells, known as T regulatory cells, which
down-regulate or suppress immune responses. B cells, capable
of producing antibodies, cooperate with T cells in immune reac-
tions. As mentioned before, B lymphocytes can act as antigen-
presenting cells. The internalisation, preparation and presenta-
tion of an antigen by B cells leads to T cell activation. In return,
thanks to the assistance of co-stimulatory proteins, T cells in-
teract by inducing antibodies isotype switching and activating
antibodies’ somatic mutations. These processes are crucial for
B cell memory — prompt production of large amounts of spe-
cific antibodies after other contact with an antigen provides ad-
equate host protection. B cells can also respond independently
from T cells. This type of reaction is possible during exposure
to polymeric antigens (bacterial lipopolysaccharide and certain
other polymeric polysaccharides and proteins). In most cases,
the absence of T-cell co-stimulatory proteins results in lack of
antibodies’ somatic mutation, thus immune memory to these
reactions is rather weak [11-13]. A proper functioning of the
host’s immunity relies on the mutual effort of adaptive and in-
nate immune systems.

One of the important parts of the innate immune system
are toll-like receptors (TLR), which are found mainly on first-line
defence cells such as macrophages and dendritic cells. Their
role is to recognise molecules shared by many pathogens, called
pathogen-associated molecular patterns (PAMP). When activat-
ed, TLR propagate expression of inflammatory mediators and
trigger processes of autophagy, cell death and phagocytosis.
The major role in phagocytosis can be attributed to neutrophils,
macrophages, and monocytes. With the use of different recep-
tors (including Fc and complement receptors) they ingest patho-
gens and destroy them thanks to different proteases and reac-
tive oxygen species [11, 14-16]. Another very important group
of cells involved in innate immunity are NK cells, which can be

referred as analogues of cytotoxic T cells in adaptive immune
system. Their activity depends on the balance of inhibitory and
activating receptor stimulation. Natural killer cells act via cyto-
toxicity and destroy virus-infected cells and other intracellular
pathogens. What is more, they have the ability to recognise and
kill infected cells without the presence of antibodies or MHC
molecules. It is a significant function, as some viruses have the
ability to down-regulate class | MHC expression in infected cells
as a strategy to avoid being detected and destroyed by CD8* cells
[11, 17, 18]. Another part of the innate immune system that co-
operates with the adaptive immune system is the complement.
It consists of small proteins which are present in the host’s or-
ganism as inactive precursors. If stimulated by different triggers,
the activation cascade, as the classical pathway, the alternative
pathway, or the lectin pathway begins. The main goal of comple-
ment activation is destroying pathogens and infected cells by
phagocytosis and rupturing the pathogen’s cell walls as well as
promoting inflammation by attracting macrophages and neu-
trophils [11]. Although the innate and adaptive immune system
differ in mechanisms of action, they act synergistically and are
both relevant to proper effective immune response [10].

Allergens

An allergen is an antigen that triggers hypersensitivity re-
actions in predisposed individuals. The most common allergens
include food, pollen, mould, insect venom and pets. A dysregu-
lated immune response to these antigens is characterised by
excessive inflammatory reactions based on Th2 cells and aller-
gen-specific IgE. Patients with genetic predisposition to aller-
gies react to the first exposure to a specific allergen by inducing
differentiation of naive T cells and Th2 cells. Th2 cells produce
interleukins 4, 5 and 13 (IL-4, IL-5, IL-13). IL-4 and IL-13 affect B
cells by stimulating them to produce allergen-specific IgE. IL-5
activates eosinophils. Repeated contact with the allergen leads
to increased production of specific IgE which bind to FceRlI re-
ceptors present on effector cells: basophils and mast cells [19,
20]. These activated cells respond by releasing inflammatory
mediators responsible for hypersensitivity reactions. Allergy
symptoms can relate to one organ (as in rhinitis or asthma) or
have a multi-organ character, as in food allergy or the most se-
vere form of hypersensitivity, anaphylaxis [6].

Mechanisms of action of prophylactic vac-
cines and allergen immunotherapy

Prophylactic vaccines

Many anti-infectious vaccines were invented before the
fundamental discoveries in the field of immunology were made.
Nowadays, owing to the developments in both molecular biol-
ogy and immunology, we are able to describe in more detail the
mechanisms how immune reactions are induced post-vaccina-
tion. Such knowledge allows the creation of vaccines that are
more efficient in preventing infectious diseases, particularly in
those who are the most vulnerable — infants and elderly [21].

The main goal of administrating vaccines is to activate both
humoral and cellular immune response, which results in the
production of antigen-specific memory cells. These memory
cells induce a quick response of B and T cells in case an indi-
vidual is exposed again to the specific pathogen [21]. Although
successful vaccine-induced protection against many diseases
relies on antibodies, different T cells also play an important role.
They regulate affinity-matured antibody responses, enable fa-
vourable CD8+ response and control viral infection if protective
antibodies are insufficient [22].

Different vaccines, depending on their type, composition
and routes of administration, trigger specificimmune reactions.
Traditionally, licensed vaccines are divided into live and inac-
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tivated. Live vaccines contain attenuated viruses or bacteria.
There is still little known about the exact immunological mecha-
nisms these vaccines induce, however, it is believed that by ac-
tivating different PPRs, including TLRs, they stimulate Th1l and
Th2 response with the production of neutralising antibodies.

Inactivated vaccines consist of killed viruses/bacteria or
their parts (proteins, polysaccharides). Due to lower immuno-
genicity of these types of vaccines, they require adjuvants to
enhance immune response induced by inactivated antigens in-
cluded in the vaccine. The use of adjuvants enables to decrease
the quantity of applied antigen in a single vaccine and to avoid
multiple vaccine injections. The most widely used type of adju-
vant is alum. It triggers Th2 response as well as antibody pro-
duction independently of TLR signalling [21].

Recently, during the ongoing COVID-19 pandemic, new vac-
cines have come into use. They are based on novel technologies
— including mRNA or viral vectors. They do not contain viruses
or their antigens, but genetic information (mRNA vaccines) or
unable to replicate the adenoviral vector with integrated ge-
netic material of SARS-CoV-2 (vector vaccines), thanks to which
viral antigens would be produced in host cells to induce immune
response [22, 23]. Adenoviral vectors are not only a platform
delivering genetic material of the virus, but they also act as an
adjuvant by stimulating signalling pathways, inducing secretion
of proinflammatory cytokines and chemokines [23, 24].

In general, the aim of prophylactic vaccines is to stimulate
the immune system. The proper response leads to generating
immune memory, which is supposed to defend the organism
during the invasion of pathogens [9, 25, 26].

Allergen immunotherapy

Generating immune tolerance due to allergen immunother-
apy is a complex process that requires involvement of both in-
nate and adaptive immunity.

The influence of AIT on innate immunity manifests mainly
in inhibiting activation and degranulation of basophils and mast
cells, as well as in modulating the action of dendritic cells and
decreasing the level of innate lymphoid cells type 2 [6, 27]. The
latter, owing to the production of IL-5 and IL-13, are elements of
the allergic inflammation [27].

Changes in adaptive immunity during AIT primarily involve
the induction of regulatory T and B cells, reversing the Th2 dom-
inance and decreasing the level of Th2 lymphocytes [28].

Regulatory T cells, producing immunosuppressive cytokines
IL-10 and TGF-B, are considered crucial for suppressing allergic
inflammation. They can be divided into two major subsets —
‘natural’ Treg cells (nTreg) and ‘induced’ Treg cells (iTreg) [28].
Treg cells act in a multi-directional way. Their main functions
are connected with the ability to release IL-10, which stimulates
immunoglobulin class switching to I1gG4 as well as reduces pro-
duction and functioning of Th2 lymphocytes and inflammatory
dendritic cells. What is more, Treg cells can block the activity
of mast cells, basophils and eosinophils [19, 20, 29, 30]. A de-
crease in the level and activity of Th2 cells during AIT results in
the deviation from Th2 to Th1 immune response.

Another example of modulatory effect of AIT is suppress-
ing T follicular helper cells (Tfh), which induce proliferation and
maturation of B cells in germinal centres of secondary lymphoid
organs. Together with the circulatory counterpart of Tfh pres-
ent in peripheral blood, germinal Tfh secrete IL-4, a cytokine
involved in IgE production [28].

Regulatory B cells exhibit immunomodulatory effect by
releasing I1L-10, IL-35 and TGF-B. Their role in generating and
maintaining immune tolerance relies on suppressing Th2 im-
mune response, inducing Treg lymphocytes and suppressing the
maturation of dendritic cells. Moreover, Breg cells can produce
specific 1gG4, antibodies with blocking activity, which compete
with IgE for the allergen [27, 28].

As shown above, AIT influences both cellular and humoral
response. In the initial phase of AIT, an increase in the level of

IgE can be observed, which declines in the course of therapy. Si-
multaneously, allergen-specific IgG, mainly 1gG4, are produced.
These antibodies have allergen-neutralising capacity and block
the formation of allergen-IgE complexes. In this situation the al-
lergen is not able to bind to FceRl receptors localised on mast
cells and basophils, hence the degranulation of effector cells is
inhibited, and to low-affinity FceRIl receptors on B cells, which
prevents IgE-facilitated antigen presentation to T cells [28]. The
aim of all of these changes is to control the allergic inflamma-
tion and to induce tolerance to a specific allergen.

Allergen immunotherapy is recommended by EAACI and
AAAAI (American Academy of Allergy, Asthma and Immunol-
ogy) experts for use in patients with inhaled allergies and Hy-
menoptera venom allergy with anaphylaxis. For patients with
inhaled allergies, subcutaneous (SCIT) and sublingual (SLIT) al-
lergen extracts can be offered. Importantly, sublingual allergen
extracts can be administered by patients at home. Allergen vac-
cines used in Hymenoptera venom allergy can be applied only
subcutaneously [27, 31-34]. We expect that recommendations
regarding oral allergen immunotherapy (OIT) in food allergies
(cow’s milk and peanut allergy) will be developed in the near
future.

Local (swelling, pruritus at the injection site) and systemic
(angioedema, dyspnoea due to bronchospasm, cardiovascular
symptoms) adverse reactions can occur in course of AlT. How-
ever, the latter are rare [6].

Prophylactic vaccines administration in pa-
tients undergoing allergen immunotherapy

As both anti-infectious vaccines and allergen immunother-
apy influence the immune system, combining these two proce-
dures in patients may raise concerns regarding safety and ef-
fectiveness.

This problem relates to older children, teenagers and adults,
as AIT is offered mainly to patients starting from 5 years of age
[30]. This is why it might seem that combining prophylactic vac-
cinations and AIT should not cause any problems, as the major-
ity of anti-infectious vaccines are administered in the youngest
children. However, according to vaccination schedules of many
countries, there are vaccines recommended for adults, for in-
stance annual influenza vaccine, tetanus booster doses every
10 years or vaccinations recommended due to older age (pneu-
mococcal vaccine), particular residence (tick-borne encephalitis
vaccine), practised profession (measles, mumps, rubella vac-
cine; varicella vaccine, meningococcal vaccine) and vaccines re-
lated to travel medicine [35—38]. A possibility of administration
of prophylactic vaccines and AIT during one appointment with
a doctor would simplify performing vaccinations in allergic pa-
tients, reduce the waiting time for medical visits, and as a result
of applied prophylaxis it would decrease the costs connected
with treatment of infectious diseases and their complications.
Current guidelines recommend keeping a one week interval be-
tween subcutaneous allergen vaccines and anti-infectious vac-
cines [31]. On the other hand, there are single studies showing
that shorter intervals may also be safe [39, 40].

The first of the mentioned studies retrospectively analysed
data regarding 875 patients from one German otolaryngologi-
cal medical practice. Among this group, 444 individuals received
vaccine against infectious disease, 336 allergic patients received
a subcutaneous allergen extract and 95 individuals received
prophylactic vaccination and subcutaneous immunotherapy in
a time shorter than that recommended in the guidelines. All pa-
tients were in the maintenance phase of SCIT and the majority
of them were undergoing subcutaneous immunotherapy due to
early-blooming trees and grasses or mite allergy. Most patients
received an influenza vaccine. No systemic allergic reactions
were observed among patients who received both allergen im-
munotherapy and prophylactic vaccine [39]. In a prospective
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study conducted among patients treated in Clinical Department
of Internal Medicine, Pneumology and Allergology in Wroclaw,
the safety of administering influenza vaccine after 30 minutes of
subcutaneous allergen extract injection was evaluated. 44 pa-
tients (14 individuals were vaccinated during two consecutive
influenza seasons) who were in the maintenance phase of AIT
because of Hymenoptera venom allergy took part in the study.
None of the patients reported allergic adverse reactions. More-
over, there were no differences in frequency and type of side ef-
fects typical for influenza vaccine in comparison with the control
group (57 patients vaccinated only against influenza) [40].

An opinion on the lack of negative interference between
vaccinations and AIT is declared by 95% of AIT experts who took
part in an international survey. The majority of physicians did
not observe any alarming AIT (98%) or prophylactic vaccines
(87%) adverse effects while combining these two procedures,
and the only reported unfavourable reactions were local and
mild [41].

What is more, there is data suggesting that booster pro-
phylactic vaccines during AIT are effective in providing optimal
specific antibodies response against pathogens [42]. Such con-
clusions result from a clinical study conducted in Austria. Pa-
tients were divided into three groups: allergic patients receiving
symptomatic treatment (49 individuals), allergic patients under-
going the maintenance phase of allergen immunotherapy (21
individuals) and healthy volunteers (21 individuals). All patients
received a booster dose of tick-borne encephalitis vaccine. Hu-
moral and cellular response of all patients was evaluated after
a week, a month, and six months. The level and kinetics of neu-
tralising antibodies specific for tick-borne encephalitis did not
differ significantly in all groups. What is more, in AIT patients an
increase in Treg cells and lack of TBE-specific IL-5 was demon-
strated, which probably reflects the immunomodulatory effect
of this form of allergy treatment [42].

The limited experience regarding safety and effectiveness
of prophylactic vaccinations in patients undergoing allergen im-
munotherapy proved significant in the context of the COVID-19
pandemic. Mass vaccination implementation due to the possi-
bility of generating herd immunity gave hope of stopping the
pandemic. Although we lack global data, it appears that the

initial interest of COVID-19 vaccines among Polish AIT patients
was similar to COVID-19 vaccine uptake in the whole Polish pop-
ulation after a year of availability of these vaccines in Poland
[43]. The mechanism of action of allergen immunotherapy and
COVID-19 vaccines, as well as assessment of potential immu-
nological interaction of both procedures is described in recent
EAACI recommendations regarding COVID-19 vaccinations in pa-
tients receiving AIT or biologicals. This position paper indicates
that COVID-19 vaccinations induce T1 polarisation, what may
have additive effect to AIT. On the other hand, induction of Treg
cells because of AIT may increase the risk of early inflammatory
adverse reactions if these two interventions are separated by
a short time interval [44]. Recommendations of Polish Society
of Allergology published in 2021 enable administration of COV-
ID-19 vaccines in patients undergoing allergen immunotherapy
with a two-week interval [45]. EAACI recommends administering
COVID-19 vaccines at the interval of 7 days from the subcutane-
ous allergen immunotherapy. Sublingual daily dose of allergen
extract should be stopped 3 days before and restarted 7 days af-
ter the administration of COVID-19 vaccine. These time intervals
should guarantee a possibility to distinguish adverse reactions
of AIT and COVID-19 vaccine [44].

Summarising, limited clinical experience regarding combin-
ing prophylactic vaccinations and AIT is consistent with current
knowledge concerning immunology. Immune responses trig-
gered by prophylactic vaccines and AIT do not seem to interfere
negatively, as both procedures interact by different immunologic
mechanisms. Conservative recommendations of maintaining
time intervals between these two interventions result from tech-
nical issues of monitoring adverse reactions of vaccines and aller-
gen extracts rather than the possibility of negative interactions.

Conclusions

There is not enough clinical data evaluating the impact of
combining prophylactic vaccines and allergen immunotherapy
in one patient. However, this procedure appears to be safe and
effective, as from the immunological point of view, the respons-
es to pathogens and allergens involve distinct immune cells and
result in different outcomes.
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7. PODSUMOWANIE

Na podstawie wynikow przeprowadzonych badan opisanych w publikacjach
niniejszego cyklu doktorskiego mozna stwierdzi¢, ze wobec wzrostu czgstosci wystgpowania
alergii, roli immunoterapii alergenowej w procesie leczenia alergii i wobec znaczenia szczepien
ochronnych, problem rownoleglej realizacji szczepien ochronnych w grupie pacjentow
poddawanych immunoterapii alergenowej zastuguje na uwage. Pomimo przekonania lekarzy
sprawujacych opieke nad pacjentami z alergiag o bezpieczenstwie stosowania szczepien
ochronnych u tych oséb, poziom wyszczepialnosci przeciwko wybranym chorobom zakaznym
(tezcowi, zakazeniom pneumokokowym, krztu§cowi oraz kleszczowemu zapaleniu mozgu) jest
u nich niski. Problem ten nabiera szczegdlnego znaczenia w dobie pandemii COVID-19,
sktaniajac do poszukiwania rozwigzan i optymalizacji programu rownoleglego stosowania
szczepien ochronnych oraz immunoterapii alergenowe;.

Wyniki przedstawionego badania wskazuja na bezpieczenstwo symultanicznego
stosowania szczepienia przeciwko grypie i immunoterapii jadem owaddw, co potencjalnie
moze wplyna¢ na zwigkszenie odsetka szczepionych przeciwko grypie nie tylko wsrod
pacjentow z alergig na jad owadow, ale 1 pacjentow poddanych immunoterapii alergenami
wziewnymi.

8. WNIOSKI

1. Jednoczasowe (w odstepie 30 minut) podanie dawki podtrzymujacej wyciagu
alergenowego jadu pszczoty lub osy oraz szczepionki przeciwko grypie jest bezpieczne
1 nie wptywa na tolerancj¢ szczepionki przeciw grypie.

2. Woeczesniejszy kontakt z wirusem grypy oceniany na podstawie metod serologicznych
jest powszechny wsrdd dorostych pacjentow.

3. Rozpoczecie immunoterapii alergenowe] ma negatywny wplyw na wykonywanie
corocznych szczepien przeciwko grypie wsrdd dorostych pacjentow.

4. Wyszczepialno§¢ przeciwko réznym chorobom zakaznym (tezec, zakazenia
pneumokokowe, krztusiec, kleszczowe zapalenie mozgu) wsroéd dorostych pacjentow
stosujacych immunoterapi¢ alergenowa jest na niskim poziomie.

5. Lekarze opiekujacy si¢ pacjentami poddawanymi immunoterapii alergenowej sa
przekonani o bezpieczenstwie 1 skutecznosci prowadzenia szczepien ochronnych w tej
grupie pacjentow.
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10. ZALACZNIKI

10.1. SCHEMAT ANKIETY INTERNETOWEJ ORAZ ROZMOWY
TELEFONICZNEJ

Pacjenci odpowiadali na pytania przez 7 dni od dnia jednoczasowego podania jadu osy/ jadu
pszczoty oraz szczepienia przeciwko grypie (grupa badana) lub przez 7 dni od dnia podania
szczepienia przeciwko grypie (grupa kontrolna).

1. Czy w trakcie ostatniej dobry wystepowaty u Pani/Pana nastgpujace objawy:
- bol
- zaczerwienienie
- obrzek
- zasinienie
- stwardnienie
w miejscu podania szczepionki przeciwko grypie?
X nie, nie wystapit Zzaden z wymienionych objawow

2. Jesli tak, prosze podac $rednice obszaru, na ktorym wystepowal dany objaw.

3. Czy w trakcie ostatniej dobry wystepowaty u Pani/Pana nast¢pujace objawy:
- goraczka (temperatura ciata powyzej 38,5°C)
- zmeczenie
- zle samopoczucie
- bol migsni
- bol stawow
- bol glowy
- inne
X nie, nie wystapily zadne objawy

4. Czy zpowodu wyzej wymienionych objawdw stosowal/a Pan/Pani leki przeciwbdlowe/
przeciwgoraczkowe/ inne?

5. Czy z powodu wyzej wymienionych objawdéw konsultowal/a si¢ Pan/Pani z lekarzem?
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10.2.

ANKIETA SKIEROWANA DO PACJENTOW

IMMUNOTERAPII ALERGENOWEJ

Szczepienia u pacjentow poddawanych immunoterapii alergenowej

L.

Prosze wybra¢ Pana/i przedzial wiekowy:
- 18-29

-30-39

- 40-49

- 50-59

- 60-69

- 70-79

- powyzej 80 lat

Z powodu jakiej alergii Pan/i si¢ odczula?
- wziewna

- pokarmowa

- na leki

- na jad owadow

- inne

Jak dtugo si¢ Pan/i odczula:
- 6 miesigcy — 1 rok

- 1-2 lata

-2-3 lata

- wigcej niz 3 lata

Jaki rodzaj odczulania Pan/i stosuje?
- podjezykowy

- podskorny

- podjezykowy oraz podskorny

PODDAWANYCH

Czy kiedykolwiek mial/a Pan/i niepozadane odczyny alergiczne po odczulaniu?

- pokrzywka

- alergiczny niezyt nosa/spojowek
- dusznosé

- wstrzas anafilaktyczny

- nie

Czy choruje Pan/i na wymienione choroby przewlekle?
- astma

- nadcis$nienie t¢tnicze

- niewydolno$¢ serca

- cukrzyca

- choroba nowotworowa

- niewydolno$¢ nerek

Czy jest Pani/ Pan zadowolona/y ze skutecznosci odczulania? (w skali 0-5, gdzie 0- nie jestem

zadowolona/y, 5- jestem bardzo zadowolona/y)
-0
-1
-2
-3
-4
-5

Czy mieszka Pan/i w otoczeniu dzieci do 14 roku zycia?
- tak



10.

1.

12.

13.

14.

15.

16.

17.

18.

- nie

Czy uwaza si¢ Pan/i za osobg bardziej wrazliwa na zachorowania na grypg/ choroby
grypopodobne w porownaniu z najblizszym otoczeniem?

- tak

- nie

Czy fakt odczulania wplywa na stosowanie u Pani/ Pana innego leczenia?
- utrudnia leczenie z innych przyczyn
- nie wplywa

Czy w przesztosci szczepil/a si¢ Pan/i przeciwko grypie? Jesli tak to ile razy?
- nie

- raz

- dwa razy

- wigcej niz dwa razy

Czy od czasu rozpoczecia odczulania szczepil/a si¢ Pan/i przeciwko grypie?
- tak
- nie

Czy szczepil/a si¢ Pan/i przeciwko grypie w sezonie 2019/2020?
- tak
- nie

Czy szczepit/a si¢ Pan/i przeciwko grypie w sezonie 2020/2021?
- tak
- nie

Czy kiedykolwiek wystapit u Pana/i odczyn alergiczny po szczepieniu przeciwko grypie?
- pokrzywka

- alergiczny niezyt nosa/spojowek

- dusznos¢

- wstrzgs anafilaktyczny

- nie, nigdy nie miatem/am odczynow alergicznych po szczepieniu

Czy kiedykolwiek wystapity u Pana/i miejscowe niepozadane odczyny po szczepieniu
przeciwko grypie?

- bol

- obrzek

- zaczerwienienie

W miejscu szczepienia.

Czy te objawy miaty wplyw na Pana/ i aktywno$¢ zyciowa?
- nie miaty wptywu

- ograniczyly aktywnos$¢ zyciowg w niewielkim stopniu

- znacznie ograniczyty moja aktywnosc¢ zyciowa

Czy kiedykolwiek wystapity u Pana/i ogdlne niepozadane odczyny po szczepieniu przeciwko

grypie?

- bol migsni

- bol stawow

- gorgczka/ stan podgoraczkowy
- bole glowy

- uczucie ostabienia



19.

20.

21.

22.

23.

24.

25.

- inne objawy

Czy te objawy miaty wplyw na Pana/i aktywnos$¢ zyciowa?
- nie mialy wptywu

- ograniczyty aktywno$¢ zyciowg w niewielkim stopniu

- znacznie ograniczyly moja aktywnosc¢ zyciowa

Czy szczepita si¢ Pani/ Pan przeciwko tezcowi po 19 roku zycia?
- tak, byto to szczepienie planowe

- tak, bylo to szczepienie po zranieniu

- nie

Czy szczepit si¢ Pan/i przeciwko pneumokokom?
- tak
- nie

Czy szczepit si¢ Pan/i przeciwko krztuscowi (szczepionka btonica-tgzec-krztusiec)?
- tak
- nie

Czy szczepit si¢ Pan/i przeciwko kleszczowemu zapaleniu mozgu?
- tak
- nie

Czy zaszczepi si¢ Pan/i szczepionka przeciwko SARS-CoV-2?
- tak
- nie

Czy zdarzylo sig, zeby terapia odczuleniowa kolidowata z przeprowadzeniem planowego/

naglego (wynikajacego z narazenia) szczepienia?
- tak
- nie
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ANKIETA SKIEROWANA DO LEKARZY OPIEKUJACYCH

10.3.

PACJENTAMI PODDAWANYMI IMMUNOTERAPII ALERGENOWEJ
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10.4 DOROBEK NAUKOWY DOKTORANTA

EWA CZERWINSKA
1. Publikacje w czasopismach naukowych

1.1 Publikacje w czasopi$mie naukowym posiadajgcym Impact Factor

Lp Opis bibliograficzny IF

Pkt.minis
t.

Jajo kurze jako Zrédto cennych substancji biologicznie czynnych (Hen’s egg as a source of valuable
biologically active substances). [AUT.] ZYGMUNT ZDROJEWICZ, MARTA HERMAN, EWA STAROSTECKA.
" |Post.Hig.Med.Dosw. 2016 T.70 s.751-759, tab., bibliogr. 38 poz., streszcz., summ. DOI:
10.5604/17322693.1208892

0,690

15,00

Simultaneous influenza vaccination and hymenoptera venom immunotherapy is safe. [AUT. KORESP.]

Vaccines 2021 Vol.9 no.4 art.344 [9 s.], ryc., tab., bibliogr. 24 poz., summ. DOI: 10.3390/vaccines9040344

2. [EWA CZERWINSKA, [AUT.] MARITA NITTNER-MARSZALSKA, ROBERT PAWLOWICZ, LESZEK SZENBORN. 4,422*(140,00

Influenza and other prophylactic vaccination coverage in Polish adult patients undergoing allergen
immunotherapy - a survey study among patients and physicians. [AUT. KORESP.] EWA CZERWINSKA,

MASTALERZ-MIGAS, LESZEK SZENBORN. Vaccines 2022 Vol.10 no.4 art.576 [13 s.], tab., bibliogr. 50 poz.,
summ. DOI: 10.3390/vaccines10040576

3. [[AUT.] MARITA NITTNER-MARSZALSKA, JANUSZ ZARYCZANSKI, GRZEGORZ GASZCZYK, AGNIESZKA 4,422*(140,00

9,534

295,00

*IF 2020

1.2 Publikacja w czasopismie naukowym nieposiadajacym IF

Lp Opis bibliograficzny

Pkt.minist.

Wpiyw sktadnikéw zawartych w orzechach na organizm cztowieka (The influence of contained components in
1. [nuts on the man organism). [AUT.] ZYGMUNT ZDROJEWICZ, EWA STAROSTECKA, NATALIA KROLIKOWSKA,
PAWEL KUZNICKI. Med.Rodz. 2015 R.18 nr 3 5.124-130, tab., bibliogr. 49 poz., summ.

7,00

Ludzkie mleko - fakty i mity = Human milk - facts and myths (Human milk - facts and myths). [AUT.] ZYGMUNT
2. [ZDROJEWICZ, MARTA HERMAN, MARTA SALAMACHA, EWA STAROSTECKA. Pediatr.Med.Rodz. 2017 T.13 nr 1
5.11-20, tab., bibliogr. 25 poz., streszcz., summ. DOI: 10.15557/PiMR.2017.0001

10,00

Jak unikna¢ zakazenia w pracy? Przydatne wskazéwki dla personelu medycznego (How to avoid an infection at
3. iwork? Useful indications for healthcare workers). [AUT.] EWA STAROSTECKA, ANETA POPIEL, LESZEK SZENBORN,
Klin.Pediatr. 2018 Vol.26 nr 1 5.64-67, tab., bibliogr. 5 poz., streszcz., summ.

3,00

Sposoby transmisji czynnikéw infekcyjnych (Routes of transmission of infectious agents). [AUT.] ANETA POPIEL,
"|EWA STAROSTECKA, LESZEK SZENBORN. Pediatr.Dypl. 2018 T.22 nr 5 5.17-27, tab., summ:.

4,00

Wytyczne American Academy of Pediatrics dotyczace zapobiegania grypie i jej kontroli w sezonie 2018/2019
5. [(American Academy of Pediatrics Guidelines on Influenza Control and Prevention in the 2018/2019 season).
[AUT.] EWA CZERWINSKA, LESZEK SZENBORN. Pediatr.Dypl. 2018 T.22 nr 6 5.24-27, tab., bibliogr. 8 poz., summ,

4,00

Zastosowanie probiotykow u dzieci - podsumowanie zalecen klinicznych (The use of probiotics in children -
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tab., bibliogr. 22 poz., summ. DO!: 10.5114/polp.2020.97221

100,00

Szczepienia przeciwko rotawirusom jako skuteczna metoda profilaktyki infekcji rotawirusowych (Rotavirus
vaccination as an effective method of preventing rotavirus infections). [AUT.] LESZEK SZENBORN, EWA

" ICZERWINSKA. Stand.Med.Pediatr. 2021 T.18 nr 2 5.191-196, bibliogr. 36 poz., streszcz., summ, Publikacja w
czasopismie spoza listy MNiSW.

5,00

238,00

65




4, Streszczenia zjazdowe

Lp

Opis bibliograficzny
Wysypkowy kamuflaz, czyli pospolita choroba o niepospolitym obrazie klinicznym - opis przypadku. [AUT.] EWA
1.

STAROSTECKA. W: Konferencja "Interdyscyplinarnos¢ przysztoécia nauki". Zieleniec, 10-12 listopada 2017. Ksiega abstraktdw,
5.37.

Sumaryczny Impact factor: 9,534

Punktacja MNiSW

do roku 2018 43,0 20.05. 22n. @(QIL 0”"1? ”C”Q\

od roku 2019 490,0
Razem 533,0
Przyjete do druku

Prophylactic vaccinations management in patients undergoing allergen immunotherapy — a review. EWA CZERWINSKA,

MARITA NITTNER-MARSZALSKA, AGNIESZKA MASTALERZ-MIGAS, LESZEK SZENBORN. Fam. Med. Prim. Care Rev. [2022; 24(2)]
https://doi.org/10.5114/fmpcr.2022.116084

Pkt. minist: 20,00




10.5. OSWIADCZENIA O WSPOLAUTORSTWIE T P
Wroc%aw,@./ %/ @ a4 L

Prof. dr hab. Leszek Szenborn
Katedra i Klinika Pediatrii i Choréb Infekcyjnych
Uniwersytet Medyczny we Wroctawiu

OSWIADCZENIE O WSPOLAUTORSTWIE

Oswiadczam, ze w publikacjach:

1. Czerwinska E, Nittner-Marszalska M, Pawlowicz R, Szenborn L. Simultaneous Influenza
Vaccination and Hymenoptera Venom Immunotherapy s Safe. Vaccines. 2021; 9(4):344.
https://doi.org/10.3390/vaccines9040344

2. Czerwinska E, Nittner-Marszalska M, Zaryczanski J, Gaszczyk G, Mastalerz-Migas A,
Szenborn L. Influenza and Other Prophylactic Vaccination Coverage in Polish Adult Patients
Undergoing Allergen Immunotherapy—A Survey Study among Patients and Physicians. Vaccines.
2022; 10(4):576. https://doi.org/10.3390/vaccines10040576

3. Czerwinska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic vaccinations
management in patients undergoing allergen immunotherapy — a review. Fam. Med. Prim. Care Rev.
2022; 24(2). https://doi.org/10.5114/fmper.2022.116084

moj udzial polegal na: formutowaniu problemow i hipotez badawczych, projektowaniu badan,
uzyskaniu finansowania badania, pomocy w rekrutacji uczestnikow badan, analizie i interpretacji
wynikow, przygotowaniu i korekcie manuskryptow.

Uniwersytet Medyczny we Wroctawi
KATEDRA | KUNJK);/X PEJ-.‘)IAﬁ?ai\I'vIu
I CHOROB INFEKCYINYCH
kierownik

pr,ef. dr hab. Leszek zerborn

67



Wroctaw, _ /__/

Dr hab. Marita Nittner — Marszalska, prof. UMW
Katedra i Klinika Chorob Wewngtrznych, Pneumonologii i Alergologii
Uniwersytet Medyczny we Wroctawiu

OSWIADCZENIE O WSPOLAUTORSTWIE

Oéwiadczam, ze w publikacjach:

1. Czerwinska E, Nittner-Marszalska M, Pawlowicz R, Szenborn L. Simultaneous Influenza
Vaccination and Hymenoptera Venom Immunotherapy Is Safe. Vaccines. 2021; 9(4):344.
https://doi.org/10.3390/vaccines9040344

2. Czerwinska E, Nittner-Marszalska M, Zaryczanski J, Gaszczyk G, Mastalerz-Migas A,
Szenborn L. Influenza and Other Prophylactic Vaccination Coverage in Polish Adult Patients
Undergoing Allergen Immunotherapy—A Survey Study among Patients and Physicians. Vaccines.
2022; 10(4):576. https://doi.org/10.3390/vaccines 10040576

3. Czerwifiska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic vaccinations
management in patients undergoing allergen immunotherapy — a review. Fam. Med. Prim. Care Rev.
2022; 24(2). https://doi.org/10.51 14/fmper.2022.116084

méj udziat polegat na: formutowaniu problemow i hipotez badawczych, projektowaniu badan, pomocy
w rekrutacji uczestnikow badan, analizie i interpretacji wynikow, przygotowaniu i korekcie
manuskryptow.

g ey

\,é'f .

U rsytet Medycznywe Wroclawi
/>{/ LINISRPERIATRI
(‘*—f kiego

68



Wroc’(aw,gq_i/ /QI/- & Z 2

Dr hab. Agnieszka Mastalerz — Migas, prof. UMW
Katedra i Zaklad Medycyny Rodzinnej
Uniwersytet Medyczny we Wroclawiu

OSWIADCZENIE O WSPOLAUTORSTWIE
Os$wiadczam, ze w publikacjach:

1. Czerwifiska E, Nittner-Marszalska M, Zaryczanski J, Gaszezyk G, Mastalerz-Migas A,
Szenborn L. Influenza and Other Prophylactic Vaccination Coverage in Polish Adult Patients
Undergoing Allergen Immunotherapy—A Survey Study among Patients and Physicians. Vaccines.
2022; 10(4):576. https://doi.org/10.3390/vaccines10040576

2. Czerwiﬁska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic vaccinations
management in patients undergoing allergen immunotherapy — a review. Fam. Med. Prim. Care Rev.
2022; 24(2). https://doi.org/10.5114/fmpcr.2022.116084

méj udziat polegal na: pomocy w rekrutacji uczestnikow badania, gromadzeniu danych, korekcie

manuskryptow.
W wlliodnts )
an. n. med, t
J ‘ Agnieszka Mastalerz-Migas

Specjalista Medycyny rodzinnej
PWz 6560905

I CHOROB INFEKCYNYCH

kierownik
prof. gr hab, Lesze

ek Szansff

69



Karpacz, 0 Lo 0 L

Dr n. med. Grzegorz Gaszczyk

OSWIADCZENIE O WSPOLAUTORSTWIE
Oswiadczam, ze w publikacji:

Czerwinska E, Nittner-

Influenza and Otlllt:epfriw ;rs]zaltska iy rl-:i:"ry-czafISki J, Gaszezyk G, Mastalerz-Migas A, Szenborn L.

A — Sur‘:rei ;‘;:; Vaccmatll)on Coverage in Polish Adult Patients Undergoing Allergen
; y among Patients and i :

https://doi.org/ 10.3390/vaccine51004057g6 s Bhyslonss: Vocelner 20225 TERPST5.

moj udziat J ji pacj
j udziat polegat na: pomocy w rekrutacji pacjentéw do badania, gromadzeniu danych oraz korekcie

manuskryptu.

| KLINIKA PEDIATRII
| CHOROB INFEKCYJNYCH
ierownik

p;f.yhab. Leszek Szentﬁ

UnlWersyiet Medyczny We Wroctawiu
KATE

70



AL ’ @%’ 2077

Wroctaw,

Dr n. med. Rober Pawlowicz
Katedra i Klinika Chorob Wewngtrznych, Pneumonologii i Alergologii
Uniwersytet Medyczny we Wroclawiu

OSWIADCZENIE O WSPOLAUTORSTWIE

Oswiadczam, ze w publikacji:

Czerwifiska E, Nittner-Marszalska M, Pawlowicz R; Szenborn L. Simultaneous Influenza Vaccination
and Hymenoptera Venom Immunotherapy Is Safe. Vaccines. 2021; 9(4):344.
https://doi.org/10.3390/vaccines9040344

moj udziat polegat na: pomocy w rekrutacji pacjentéw do badania, gromadzeniu danych, tworzeniu
bazy danych oraz przygotowaniu manuskryptu.

fAadyczny we Wrockawiu
Un}l(v}'\grrg tgt I Kl}JlNiKA PEDIATRII
| CHOROB INFEKCYJINYCH
kierownik

prof. dr hab. Leszek Szenborn

W ' ,Lw\g\}'"(,h
L

71



122

Dr n. med. Janusz Zaryezanski
Klinika Pediatrii

Wydziat Lekarski

Uniwersytet Opolski

OSWIADCZENIE O WSPOLAUTORSTWIE

Odwiadczam, Ze w publikacji:

Czerwinska E, Nittner-Marszalska M, Zaryczanski J, Gaszezyk G, Mastalerz-Migas A, Szenborn L.
Influenza and Other Prophylactic Vaccination Coverage in Polish Adult Patients Undergoing Allergen
Immunotherapy—A Survey Study among Patients and Physicians, Vaccines. 2022; 10(4):576.
https://doi.org/10.3390/vaccines1 0040576

méj udzial polegal na: pomocy w rekrutacji pacjentdéw do badania, gromadzeniu danych oraz korekcie
manuskryptu.

onae Lo |
(/ D Aeeis 4}7 L &7 fﬂ

Uniwersytet Medyczny we Wroctawiu
KATEDRA | KLINIKA PEDIATRII
| CHOROB INFEKCYJNYCH
kierownik

prof, dr hab. Leszek Szenborn

D
i

12.05.2022, 11



Wroctaw, 4 /06 / 4022

Lek. Ewa Czerwinska
Katedra i Klinika Pediatrii i Choréb Infekcyjnych
Uniwersytet Medyczny we Wroctawiu

OSWIADCZENIE O WSPOLAUTORSTWIE

Oswiadczam, Zze w publikacjach:

1. Czerwinska E, Nittner-Marszalska M, Pawlowicz R, Szenborn L. Simultaneous Influenza
Vaccination and Hymenoptera Venom Immunotherapy Is Safe. Vaccines. 2021; 9(4):344.
https://doi.org/10.3390/vaccines9040344

2. Czerwinska E, Nittner-Marszalska M, Zaryczanski J, Gaszczyk G, Mastalerz-Migas A,
Szenborn L. Influenza and Other Prophylactic Vaccination Coverage in Polish Adult Patients
Undergoing Allergen Immunotherapy-—A Survey Study among Patients and Physicians. Vaccines.
2022; 10(4):576. https://doi.org/10.3390/vaccines 10040576

3. Czerwinska E, Nittner-Marszalska M, Mastalerz-Migas A, Szenborn L. Prophylactic vaccinations
management in patients undergoing allergen immunotherapy — a review. Fam. Med. Prim. Care Rev.
2022; 24(2). https://doi.org/10.5114/fmpcr.2022.116084

moj udzial polegat na: formutowaniu problemow i hipotez badawczych, projektowaniu badan,
rekrutacji uczestnikow badan, gromadzeniu danych, analizie i interpretacji wynikow, przygotowaniu i
korekeie manuskryptow.

Cze[uleSk_cv

73





