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ABSTRACT

Background: There are some adverse effects with coronavirus disease 2019 (COVID-19) vaccines, but the impact of
COVID-19 vaccination on attacks in hereditary angioedema (HAE) is not well defined.

Objective: We aimed to investigate the influence of COVID-19 vaccination on the course of HAE.

Method: The COVID-19 vaccination status was determined in 140 adult patients with HAE. The number and severity of
attacks recorded from patients” diaries were evaluated at four different periods, comprising 1 month before the first dose, the
period between the first and the second doses of COVID-19 vaccine in all the patients, the period between the second dose and
the third doses in those who received three doses, and 1 month after the last vaccination dose. The disease and attack severities
were assessed with the disease severity score (DSS) and 10-point visual analog scale, respectively. The patients were divided
into two main groups as group 1 (those who had at least two doses of COVID-19 vaccines [n = 114]) and group 2 (those who
had no vaccination [n = 26]). Only Sinovac and Biontech, which were only approved in Turkey.

Results: The mean * standard deviation DSS was significantly higher in the patients who experienced an attack after vac-
cination within 48 hours (6.61 * 1.88 versus 4.14 * 1.69; p <0.001). Long-term prophylaxis was less common in the patients
with an increased number of attacks (n = 5 (27.8%) versus n = 54 (56.3%); p=0.027). The number of patients with less than
a high school education was higher in group 2 (n = 23 [88.5%]) than in group 1 (n = 26 [3.1%]) (p <0.001). The number of
patients who had concerns about the triggering of a vaccine-induced HAE attack or about the possible vaccine adverse effects
was higher in group 2 (n = 26 [100%]) than in group 1 (n = 74 [64.9%]).

Conclusion: It seems that COVID-19 vaccination does not increase HAE attacks regardless of the type of the vaccines. We
recommend that HAE activity should be under control before COVID-19 vaccination, and the patients should be well

informed about the safety of the vaccines.

(Allergy Asthma Proc 43:546-554, 2022; doi: 10.2500/aap.2022.43.220069)

H ereditary angioedema (HAE) is a rare genetic dis-
order characterized by subcutaneous, submuco-
sal, or mucosal swelling attacks without pruritus.'
HAE is a disease with deficient C1 inhibitor (C1-INH)
(type 1) or with dysfunctional C1-INH (type 2) or dis-
ease-associated mutations with normal C1-INH level
and/or function HAE.! Attacks can be life-threatening
and can spontaneously occur.?® Furthermore, infec-
tions; weather changes; physical exertion; emotional
stress; anxiety; hormonal changes; and some medica-
tions, such as oral contraceptive pills that contain
estrogen or angiotensin-converting enzyme inhibitors,
could be triggers of the attacks in HAE.*> The role of
any vaccination on the course of HAE has not been
studied before.

From the Division of Immunology and Allergic Diseases, Department of Internal
Medicine, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey

The authors have no conflicts of interest to declare pertaining to this article

No external funding sources reported

Address correspondence to Asl Gelincik, M.D., Division of Immunology and Allergic
Diseases, Department of Internal Medicine, Istanbul University Faculty of Medicine,
Turgut Ozal Millet Cd, 34093, Fatih, Istanbul

E-mail address: gelincikasli@hotmail.com

Copyright © 2022, OceanSide Publications, Inc., U.S.A.

546

Since the beginning of the coronavirus disease 19
(COVID-19) pandemic, vaccination has gained impor-
tance worldwide.® As of April 2022, four COVID-19 vac-
cines were approved by the Turkish Ministry of Health
in Turkey.” The first approved COVID-19 vaccine
in Turkey is an inactive virus vaccine, Coronovac
(Sinovac, Pekin, China), first given to health-care work-
ers and patients who had a chronic systemic disease or
to those ages > 65 years.” The second approved COVID-
19 vaccine is a modified messenger RNA vaccine,
Commirnaty (Pfizer/Biontech, Mainz, Germany),7
which is given to all the population as a first and subse-
quent two doses, or to people who had two Sinovac vac-
cines as a reminder.” Although a vector vaccine, Sputnik
(Gamaleya National Institute of Epidemiology and
Microbiology, Russia), and an inactive virus vaccine,
Turkovac (Dollvet, Sanliurfa, Turkey), were approved
in Turkey, Sputnik was not used, and Turkovac was
recently introduced.”

To date, there are some well-known adverse effects
of Sinovac and Pfizer/Biontech vaccines, such as injec-
tion-site reactions, fever, fatigue, or headache®® but the
impact of COVID-19 vaccination itself or its adverse
effects on the HAE attacks is not well defined."
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Although vaccination is crucial to control the pan-
demic, people with HAE may have some concerns
about vaccination due to a fear of adverse effects and
the possibility of leading to angioedema attacks and
deterioration in the disease course.'' In this study, we
aimed to investigate the influence of COVID-19 vacci-
nation on attack frequency and the course of HAE.

METHOD

Patient Selection and Study Design

This retrospective study included 140 patients with
HAE who were >18 years old and were followed up at
the outpatient allergy clinic, the tertiary reference cen-
ter for HAE, and an ACARE center in the Istanbul
Faculty of Medicine. HAE was diagnosed and classi-
fied according to the International World Allergy
Organization (WAQO)/European Academy of Allergy
and Clinical Immunology (EAACI) guid-eline for HAE
management.! Vaccination status was determined from
patients’ vaccination cards. Patients who had at least two
doses of COVID-19 vaccines were included for the
analysis of the vaccinated group. The patients were
divided into two main groups according to being vac-
cinated or not vaccinated as group 1 (those who were
vaccinated with at least two doses of COVID-19 vac-
cine [n = 114 {81.4%]}]) and group 2 (those who did
not receive vaccination [n = 26 {18.6%]}]). Group 1 was
further allocated as group la (those who had two
doses of COVID-19 vaccines [n = 48 {42.1%}]) and
group 1b (those who had three doses of COVID-19
vaccines [n = 66 {57.9%]}]).

The patients who were <18 years old and who did
not informed consent were excluded from the study.
Also, the patients who had normal C1-INH HAE were
excluded from the study due to having a different
mechanism for HAE attacks. For evaluating the possi-
ble major adverse effect of vaccination on the course of
HAE attacks, the study was composed of four periods:
1 month before the first dose (P1), the period between
the first and second dose in all the patients (P2), the pe-
riod between the second and third dose in the patients
who had three doses of COVID-19 vaccination (P3),
and 1 month after all vaccination in the patients who
received at least two doses of vaccination (P4).

Clinical Data Collection

Patient assessments 1 month before the first dose of
vaccination included the knowledge of the number and
severity of HAE attacks, the history of a COVID-19
infection, COVID-19 infection related frequency, and
severity of HAE attacks, which were questioned by
the physicians according to the data in patients’ dia-
ries. Also, the demographic and clinical features of
the patients were collected from the patients' medi-
cal charts. When education status was compared, a
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higher education level was defined as being a high
school or university graduate.

Collection of Vaccination Data

After each dose of COVID-19 vaccines in the patients
who were vaccinated, vaccine types and doses, and
having any concern about vaccination were retrospec-
tively collected from patients’ diaries and medical
charts.

Collection of Vaccine-Related Adverse Effects Data

The adverse effects of vaccination were evaluated
from the medical charts or emergency records retro-
spectively.

Evaluating Attacks after Vaccination

HAE attacks, including the time interval between the
attack after the vaccination, attack frequency, severity,
and related treatment were collected from patients’
diaries and medical charts. Attack severity was eval-
uated with 10-point visual analog scale (VAS), and dis-
ease severity was assessed with the general disease
severity score (DSS).'*!® DSS is a general disease score
that was developed by Bygum et al.'* and was used
successfully to assess the disease severity for HAE. A
DSS < 7 was considered to be mild to moderate and
=7 was considered as a severe disease.'” VAS score in
the worst attack was defined as the highest VAS score
in that attack. Treatment options and long-term pro-
phylaxis (LTP) were collected from the patients’ medi-
cal charts and diaries. Istanbul University, Istanbul
Faculty of Medicine Ethics Committee approved this
study (approval 834617) in accordance with the Declar-
ation of Helsinki, and written informed consent was
received from all participants. The author contribu-
tions included the following: N. Oztop, S. Demir, 1.D.
Toprak, D. Unal, and A. Gelincik have made substan-
tial contributions to conception and design, or acquisi-
tion of data, or analysis and interpretation of data;
have been involved in drafting the manuscript or revi-
sing it critically for important intellectual content.

Statistical Analysis

The data were analyzed by using the Statistical
Package for Social Sciences v25.0 (SPSS Inc. Armonk,
NY), and GraphPad Prism Software 8 (San Diego, CA)
was used for obtaining the figures. According to the
data distribution, demographic and clinical features
were assessed by descriptive analysis and are shown
as percentages and mean = standard deviation (SD)
or as median (interquartile range, 25-75 percentiles
[IQR]). The Kolmogorov-Smirnov test was conducted
to assess the distribution pattern of the quantitative
data. Continuous variables were compared by con-
ducting an independent t-test or a Mann-Whitney

547



U test between the groups. The Wilcoxon rank test and
the paired sample t-test were used to compare the de-
pendent means. The p values < 0.05 were considered
statistically significant.

RESULTS

Results of Demographics and Clinical Characteristics
of the Patients

The mean = SD age of the patients was 38.51 =
12.92 years, and 91 (65%) were women. Although 136
of the patients (97.1%) had type I HAE, 4 (2.9%) had
type I HAE; 91 of the patients (65%) had a higher edu-
cation level; 30 (21.4%) had concomitant diseases,
including diabetes (1 = 9 [6.4%]), hypertension (n = 9
[6.4%]), cardiac diseases (1 = 2 [1.4%]), thyroid disease
(n = 6 [4.3%]), malignancy history (n = 1 [0.7%]), or
other diseases (n = 10 [7.1%]); 100 of the patients
(71.4%) had concerns about vaccination, including pos-
sible deterioration effects of vaccination on the course
of HAE or adverse effects. A total of 45 patients
(32.1%) had a COVID-19 history in all the patients
included in the study, and there was no COVID-19 his-
tory after vaccination among group 1. The patient
demographics and clinical characteristics are summar-
ized in Table 1.

Comparison Analysis between Patients with or
Those without Vaccination

Sixty patients (42.9%) received Pfizer/Biontech vac-
cine alone, and 28 (20%) received Sinovac vaccine alone,
26 (18.6%) had both Pfizer/Biontech and Sinovac vac-
cines in group 1; in addition, none of the patients
received only one dose of COVID vaccine in our study.
The patients in group 1 had a higher education level ver-
sus those in group 2 (n = 88 [77.2%] versus n = 3 [11.5%];
p <0.001]). Furthermore, there was a significant correla-
tion between a higher education level and vaccination
rate (r = 0.494; p<0.001). Concerns with regard to the
possible deterioration effect of vaccination on the course
of HAE or adverse effects were higher in group 2 versus
ingroup 1 (n=74[64.9%] versus n =26 [100%]; p < 0.001].
There were no differences with regard to age, gender,
and DSS, and to having a concomitant disease history
between the two groups. Comparison analysis of the de-
mographic and clinical characteristics of group 1 and
group 2 are summarized in Table 2.

Subgroup Analysis of Patients Who Were Vaccinated

The patients were questioned about the decision of
vaccination, and 80 patients (70.2%) decided to receive
the vaccine by their own opinion, 29 patients (25.4%)
were vaccinated with a physician's advice, and 5
patients (4.4%) were vaccinated in accordance with the
legal rules at the workplace. Thirty-three patients
(68.8%) received a Pfizer/Biontech vaccination alone
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Table 1 Demographics and clinical characteristics of
the patients (N = 140)

Demographic and Clinical Features

Age, mean * SD, years 38.51 x+ 12.92
Gender, n (%)

Women 91 (65)
Men 49 (35)
BMI, mean + SD, kg/m? 25.81 + 4.90

Smokers, 1 (%)
Current 45 (32.1)
Ex-smokers 4(2.9)
Education, n (%)
Primary or middle school 43 (30.7)
High school 40 (28.6)
University 57 (40.7)
Working status, 1 (%)
Active work 27 (19.3)
Flexible work 38 (27.1)
Homemaker 47 (33.6)
Student 24 (17.1)
Retired 4(2.9)
Comorbid diseases, 1 (%)
Diabetes mellitus 9(6.4)
Hypertension 9(6.4)
Thyroid diseases 6 (4.3)
Cardiac diseases 2(14)
Malignancy 1(0.7)
Others 10 (7.1)

Duration of disease, mean * SD, years 12.56 * 8.37
LTP, n (%)

Danazol 59 (42.1)
Tranexamic acid 13 (9.3)
Duration of LTP, median (IQR), 61 (36-120)
months
History of COVID-19, 1 (%) 45 (32.1)

SD = Standard deviation; BMI = body mass index; LTP =
long-term prophylaxis; IQR = interquartile range, 2575
percentiles; COVID-19 = coronavirus disease 2019.

and 15 patients (31.2%) received a Sinovac vaccination
alone in group la; 27 patients (40.9%), 13 (19.7%), and
26 (39.4%) received a Pfizer/Biontech vaccination
alone, Sinovac vaccination alone, and Biontech or
Sinovac vaccination in different doses in group 1b,
respectively.

There were no significant differences in gender, edu-
cation level, concomitant diseases history, having con-
cern about vaccination, DSS, adverse effects after vacc-
ination, or increased attacks after vaccination between
group la and group 1b. In the comparison analysis of
the number and severity of HAE attacks in each pe-
riod, the attack numbers (median [IQR]) were fewer in
P2 (0 [0-0]) than in P1 (1.5 [1-3.75]) and P4 (1 [0-4])
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Table 2 Comparison analysis of demographic and clinical characteristics of patients with or without COVID-

19 vaccination

Feature Group 1 (n =114) Group 2 (n = 26) p
Age, mean * SD, years 37.96 *+ 12.86 40.88 = 13.15 NS
Gender, 1 (%)
Women 73 (64) 18 (69.2) NS
Men 41 (36) 8 (30.8)
BMI, mean *+ SD, kg/m? 25.53 + 4.77 27.01 +5.33 NS
Education, 1 (%)
Higher education level 88 (77.2) 3 (11.5) <0.001
Lower education level 26 (22.8) 23 (88.5)
Concomitant disease, 1 (%) 26 (22.8) 4 (154) NS
Disease duration, mean * SD, years 12.32 = 8.59 13.50 = 7.42 NS
LTP, n (%) 59 (51.8) 13 (50)
Danazol 49 (83.1) 10 (76.9) NS
Tranexamic acid 10 (16.9) 3(23.1)
Duration of LTP, mean = SD, years 86.86 + 75.89 87.08 £ 50.46 NS
Having concerns about vaccination, 1 (%) 74 (64.9) 26 (100)
Fear of vaccine adverse effects 14 (18.9) 2(7.7)
Fear of possible deterioration effect of the 9(12.2) 7 (26.9) <0.001
vaccination on the course of HAE attacks
Both 52 (68.9%) 17 (65.4%)
DSS, n (%)
Mild to moderate 90 (78.9) 24 (92.3) NS
Severe 24 (21.1) 2(7.2)
History of COVID-19, n (%) 34 (29.8) 11 (42.3) NS

COVID-19 = Coronavirus disease 2019; SD = standard deviation; NS = nonsignificant; BMI = body mass index; LTP =
long-term prophylaxis; HAE = hereditary angioedema; DSS = disease severity score. The only p values, which are <0.05 repre-

sented in bold.

(p<0.001), whereas no significant difference was seen
between P1 and P4 (p=0.839) (Fig. 1 A), and the me-
dian (IQR) VAS scores in the worst attack was 8 (5.25-
10), 0 (0-0), and 5.5 (0-8.75) in P1, P2, and P4, respec-
tively (p<0.001 for P1-P2, P2-P4, P1-P4), in group la
(Fig. 1 B).

In addition, the comparison analysis of HAE attack
numbers in each period in group 1b and the median
(IQR) attack numbers were 1 (0-3), 1 (0-1), 1 (0-3), and 1
(04) in P1, P2, P3, and P4, respectively, and the differen-
ces were significant among both P1 and P2 and P3 and
P4 (p<0.001; p=0.023, respectively), but there was no
difference between attack numbers between P2 and P3
and P1 and P4 (Fig. 1 C). The median (IQR) VAS scores
in the worst attack were 7 (0-9), 5 (0-8), 3.5 (0-7), and 4
(0-8) in P1, P2, P3, and P4, respectively (p<0.001,
p=0.04, p=0.154, p<0.001 for P1-P2, P2-P3, P3-P4, and
P1-P4, respectively) in group 1b (Fig. 1 D). The attack
numbers and VAS scores in the worst attack were com-
pared between group la and grouplb in each period.
There was no significant difference for the attack
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numbers and VAS scores in the worst attack between the
two groups before the first dose and after the last dose of
vaccination periods; however, the median attack num-
bers and VAS scores in the worst attack were higher in
group 1b than in group 1a in P2 (<0.001).

Vaccine Adverse Effects

A total of 48 patients (42.1%) had vaccine-related
adverse effects. The most common adverse effect was
injection-site reactions (n = 32 [66.7%]), such as pain,
erythema, or swelling. Headache, myalgia, and fever
were seen in 2 patients (4.2%), 5 (10.4%), and 9 (18.7%),
respectively. Although 11 patients (22.9%) had adverse
effects after the first dose of vaccine, 6 patients (12.5%)
had adverse effects after the second dose, 2 patients
(4.2%) had adverse effects after the third dose, and 29
patients had adverse effects both after the first and sec-
ond doses of vaccine. In addition, 39 patients (81.3%)
had vaccine-related adverse effects within 6 hours and
9 patients (18.2%) had vaccine-related adverse effects
after 12 hours. Among the patients who developed
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Figure 1. A comparison of HAE attack numbers (A, C) and VAS scores in the worst attack (B, D) in each period between group 1la and
group 1b. HAE = Hereditary angioedema; VAS = visual analog scale; P1 = period 1, 1 month before the first dose; P2, period 2, the period
between the first and the second doses of coronavirus disease 2019 (COVID-19) vaccine in all the patients; P3, period 3, the period between
the second dose and the third dose in those who received three doses; P4, period 4, 1 month after the last vaccination dose.

vaccine-related adverse effects, 44 patients had at least
one dose of the Pfizer/Biontech vaccine, and 13
patients had at least one dose of the Sinovac vaccine.
There were no vaccine-related severe adverse effects.

Analysis Impact of Vaccination on the Course of
HAE Attacks

Eighteen patients (15.8%) experienced an HAE
attack within 48 hours after COVID-19 vaccination.
Demographics and clinical characteristics of these
patients are shown in Table 3. The number of the
patients who experienced attacks within 48 hours after
vaccination was not different in group la versus group
1b (1 = 10 [20.8%] versus n = 9 [13.6%]). The mean *= SD
DSS was significantly higher in the patients who experi-
enced attacks within 48 hours (6.61 = 1.88 versus 4.14 *=
1.69; p<0.001). Furthermore, the numbers of patients
who received LTP were fewer among patients who had
attacks after vaccination n = 5 (27.8%) versus n = 54
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(56.3%); p=0.027). There was no correlation between
having any kind of vaccine-related adverse effect and
HAE attacks after 48 hours after vaccination (p=0.075).
A comparison of the patients who had an attack with
those without an attack are summarized in Table 4.

DISCUSSION

This study demonstrated that the vaccination rate is
higher among the patients who were well educated,
although they could have some concerns about the
vaccination adverse effects and the impact of the vac-
cine on the course of HAE attacks. The number and
severity of HAE attacks do not increase after COVID-
19 vaccination and can even decrease between the
first and second doses, as in our study. In patients
who experience an attack after vaccination, disease
severity documented by DSS can be higher, which
indicated that patients who are severely ill can have a
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Table 4 A comparison analysis of demographic and clinical characteristics of the patients who experienced or
who did not experience an attack within 48 hours of vaccination

Patients Who Experienced

Patients Who Did Not

Feature an Attack (n = 18) Experience an Attack (n = 96) 4
Age, mean * SD, years 34.83 + 10.40 38.55 = 13.23 NS
Gender, 1 (%) NS
Women 13 (72.2) 60 (62.5)
Men 5 (27.8) 36 (37.5)
BMI, mean = SD, kg/m? 2539 + 5.17 25.56 + 4.73 NS
Education, n (%)
Higher education level 14 (77.8) 74 (77.1) NS
Lower education level 4(22.2) 22 (22.9)
Concomitant disease, 1 (%) 3 (16.7%) 23 (24%) NS
Disease duration time, mean * SD, years 11.94 = 6.05 12.43 = 9.01 NS
LTP, n (%) 5 (27.8) 54 (56.3) 0.027
Had at least one dose of Biontech, 1 (%) 15 (83.3) 71 (74) NS
Had at least one dose of Sinovac, n (%) 5(27.8) 49 (51) NS
Had any type of vaccine-related adverse 11 (61.1) 37 (38.5) NS
effect, n (%)
DSS, n (%)
Mild to moderate 6 (33.3) 84 (87.5) <0.001
Severe 12 (66.7) 12 (12.5)

SD = Standard deviation; NS = nonsignificant; BMI = body mass index; LTP = long-term prophylaxis; DSS = disease sever-
ity score. The only p values, which are <0.05 represented in bold and italics.

higher risk of attacks. However, we also observed
that attacks after vaccination can be fewer among
patients whose disease severity was lower. Therefore,
we could infer that, before vaccination, the disease
should be taken under control in patients whose dis-
ease severity is high.

Although the COVID-19 pandemic has affected the
whole world in terms of health and economics, vac-
cines have been developed to provide pandemic con-
trol."* During the pandemic, which could be reason of
global health crisis, both patients and health-care pro-
fessionals could have concerns that HAE attack control
and treatment may be negatively affected.'” Developing
a vaccine alone is not enough; people should accept
being vaccinated. Therefore, the aim is to increase the
vaccination rate in societies.'* Vaccine hesitancy is grow-
ing globally and may differ, depending on the type and
origin of the vaccine."*'® Allergists and immunologists
especially should play an important role in raising public
awareness of the importance of COVID-19 vaccines, in
preventing misinformation, and in increasing confidence
in vaccine acceptance.'”

To date, May 2022, according to the Turkish Ministry
of Health registry, the percentage of people who had
at least one dose of any type of COVID-19 vaccine was
93.15%, and the percentage of people who had at least
two doses of any type of COVID-19 vaccine was
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85.44% in Turkey.'® In our study, we found that the
vaccination rate among the patients with HAE was in
line with the general population results. It was
reported that a lower education level is related to
fewer COVID-19 vaccinations.'®'*! Similar to the lit-
erature, in our study, we found that the vaccination
rate was lower among patients with HAE and who
were less educated. In line with these findings, we
may speculate that providing well-informed education
on vaccine effectiveness and safety, covering the whole
population, could increase the rate of vaccination to
control the COVID-19 pandemic. Also, the current
study is valuable because it indicates that vaccination
against severe acute respiratory syndrome coronavirus
2 does not deteriorate the HAE disease course and
so could be used to encourage the patients to get
vaccinated.

Well-established triggers of HAE attacks include
stress; infections; psychological or physical trauma,
which comprise medical procedures such as dental or
surgical operation; and drugs such as angiotensin-
converting enzyme inhibitors or estrogen."” The
studies conducted on HAE attacks in the COVID-19
pandemic indicated that there was no increase in the
severity of attacks directly related to the infection;
however, an increase in attacks with stress created by
the fear of COVID-19 infection was demonstrated.****
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There is limited knowledge about the impact of
COVID-19 vaccines on the course of HAE attacks.
Fijen et al.' reported that the COVID-19 vaccines,
including messenger RNA and vector vaccines, can
be used safely in HAE without short-term prop-
hylaxis.

Similarly, in the current study, we found that
COVID-19 vaccination did not increase HAE attacks,
regardless of the type of the vaccines. In addition, we
found that the mild or moderate attacks after vaccina-
tion were seen in patients with poorly controlled HAE.
Also, in our study in a larger group of patients with
HAE, we determined that LTP can reduce the rate of
HAE attacks. With these findings, we could recom-
mend that COVID-19 vaccines can be safely used with-
out concerns of the occurrence of attacks in patients
with HAE. Also, we can speculate that, to prevent
HAE attacks, good disease control should be ensured
before the vaccination and LTP should be started in
patients with a history of frequent attacks.

The most common adverse effect of the two vaccines,
Pfizer/Biontech and Sinovac, are reported to be local
injection-site reactions, such as pain, erythema, or
swelling followed by fever, myalgia, headache, and
fatigue.***>*” In addition, hypersensitivity reactions
have also been reported with COVID-19 vaccines,
mostly with Pfizer/ Biontech.?*?%0 In our study, simi-
lar to the literature, we determined that local reactions
were the most common. Fortunately, our patients did
not have any severe vaccine-related adverse effects, such
as hypersensitivity reactions or death. In line with
these findings, we could consider that the COVID-19
vaccines, including Sinovac and Pfizer/Biontech vacc-
ines, are safe in patients with HAE in terms of adverse
effects.

As a limitation of our study, due to not having pub-
lished a Turkish version of Angioedema Control Test
yet, we could have evaluated the disease severity with
a generic tool DSS because a validated Turkish version
of Angioedema Control Test has not been published
yet. However, DSS was successfully used in previous
HAE studies to assess the disease activity.'**"*> When
considering the situation, we believe that this tool was
the most convenient to evaluate HAE activity. Another
limitation of our study was that it was not possible to
determine the long-term effects of COVID-19 vac-
cines on HAE attacks with our study periods. How-
ever, because infections, medications, or physical or
psychological stress can easily trigger the attacks in
these patients, it would not be easy to associate the
attacks developed in the long term after vaccination
as well as the vaccination numbers and periods
between vaccination were not similar among patie-
nts.

Therefore, to make a cause-effect relationship between
injections and attacks, and to standardize the periods for
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the evaluation of the impact of vaccines as much as pos-
sible in all the patients, we evaluated the relatively brief
periods, including 1 month before and after vaccinations.
As a last limitation, in the current study, we indicated
that the disease control of the patients with increased
attacks after vaccination was poor and that most of them
were not under LTP. Although the reason of this finding
could be the natural course of the disease, we could not
ignore the association of vaccination because the major-
ity of the attacks developed in 48 hours after injections. It
would be better to compare the number of attacks before
and after vaccination in patients with uncontrolled HAE
and in those who are not receiving LTP; however, we
did not have such a data.

CONCLUSION

COVID-19 vaccines, including Pfizer/Biontech and
Sinovac, can be used in patients with HAE, in consid-
ering no attack triggering effect and a high safety pro-
file. Due to the importance of the vaccination in control
of the pandemic, providing well-informed education
on vaccine efficacy, adverse effects, and the impact on
HAE attacks could increase the rate of vaccination
among these patients to control the COVID-19 pan-
demic. In patients with poor disease control, initiation
of an LTP before vaccination can be considered to pro-
vide disease control and reduce the risk of attacks that
may develop after vaccination.
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