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Abstract:

Background: Hereditary angioedema (HAE) attacks can be provoked with psychological factors.
The aim of this study was to assess the effects of anxiety, depression and stress related to
COVID-19 pandemic on disease activity of HAE patients during the quarantine period (QP) and

the return to normal period (RTNP).

Methods: This study was conducted between March 2020 and September 2020 in four allergy
centres. Demographic, clinical features and mental health status were evaluated in QP (from
March to the beginning of June) and RTNP (from June to the beginning of September) applied by
the government. The 10-point visual analogue scale (VAS10) was used to define the severity of
HAE attacks. Depression-Anxiety- Stress Scale-21 (DASS-21) and Fear of COVID-19 (FC-19) scales

were performed to assess mental health status.

Results: 139 HAE patients were included in the study. In QP, median attack numbers and median
VAS10 scores were 5 (min-max: 0-45) and 6 (min-max: 0-10), respectively. HAE attack numbers,
DASS-21 stress, anxiety, depression and total DASS-21 scores, as well as FC-19 scores were higher
in QP than RTNP (p=0.001, p<0.001, p=0.001, p<0.001, p<0.001, p<0.001, respectively). However,

there was no difference in attack severity scores between the two periods (p>0.05).

Conclusions: This study revealed that the restriction measures during COVID-19 outbreak causes

an increase in the number of HAE attacks in relation to anxiety, depression, stress and fear of
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COVID-19 pandemic. Therefore, it is important to provide psychological support to HAE patients

during the pandemic.

Keywords: coronavirus, COVID-19, hereditary angioedema, pandemic, psychological effects

Introduction

Health crises like a pandemic have deep psychological effects on human beings!2. After the
outbreak of Coronavirus disease 2019 (COVID-19) was declared as an international public health
crisis on January 30, 2020 and a pandemic on March 11, 2020 by the World Health Organization3,
the first case in Turkey was reported on March 11, 2020 by the Turkish Ministry of Health (MoH).
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People throughout the world were restricted to their homes due to nation-wide lockdowns and
limited quarantine applications which were implemented to set the transmission of the disease
under control 4. Eventually, this unprecedented development has caused diverse clinical

consequences including anxiety and stress in populations °.

Several studies have been published to evaluate susceptible individuals with chronic diseases for
more severe COVID-19 outcomes. Patients with cardiovascular diseases, diabetes, chronic
respiratory syndrome, immunosuppression, cancer have been determined as high vulnerable
groups for severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2) infection and
predisposition to COVID-19 in such conditions have been recently investigated 6. The clinical
implications of COVID-19 on patients with chronic diseases have also been reported 78 however
its impact on orphan diseases like hereditary angioedema (HAE) have not been evaluated so far.
Recently, a case series of SARS-Cov-2 infected HAE patients have been published but still the

psychological effects of the pandemic and related restrictions on HAE patients are unknown °.

HAE with Cl-inhibitor deficiency (C1-INH HAE) as a rare autosomal dominant disorder is
characterized by unpredictable potentially life-threatening recurrent attacks of swelling in larynx,
abdomen, extremities, face and genitalia without pruritusi®!!, Although most attacks occur
spontaneously, mechanical trauma, infection, hormonal changes, emotional stress, anxiety and
depression are possible triggers 1214, Stress and anxiety are the most frequent emotional factors
influencing patients’ attacks 31>, HAE varies in its course and differs individually. There are
objective patient- reported outcome tools for assessing HAE activity and QoL that are

recommended to be applied during the disease course’®.

Recent data put forward the possible immunological background of the emotional changes seen
in animal models for HAE'’-20 | However, we can assume that various environmental stimuli and
unpredictable nature of the disease can also influence the development of emotional changes in
HAE patients. HAE patients are susceptible to the development of anxiety and depression due to
their illnesses 2. Recently, published data have suggested that HAE impairs the quality of life and

affects social activities even between episodes 2122, Although recent data about the role of stress
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and psychological factors in HAE are limited, it is so interesting that HAE can lead to anxiety and

depression which in turn increase the frequency of attacks as in a vicious circle 1>23,

With the onset of the COVID-19 pandemic in Turkey, emotional changes were expected to occur
in HAE patients considering their unawareness about the course of their disease and the effects
of disease-related medications during the pandemic. Furthermore, some patients were possibly
worried about having frequent attacks due to the presence of the infection and the possibility of
experiencing difficulties in accessing to the hospital and drug supply. Therefore, we aimed to
investigate the presence of psychological factors such as depression, stress, anxiety and fear
related to the COVID-19 pandemic and related social restrictions, and their effects on disease

activity in HAE patients by validated instruments.

Methods

Patients recruitment

This multicentre, exploratory study was conducted on adult patients with HAE Type | or Type Il in
the coordinating centre of the study, the adult immunology and allergy clinic at Istanbul Faculty
of Medicine in Istanbul University and also in three other outpatient adult immunology and
allergy clinics (KartalLUtfiKirdar Education and Research Hospital, SisliEtfal Education and
Research Hospital, CemilTascioglu City Hospital) in Istanbul in two different time periods outlined
according to the degree of restriction measures applied by the government. The first period
included the pandemic quarantine period (QP), the time period with strict restrictions beginning
from 10th of March 2020 to the end of May 2020 and the first study assessments were completed
in the last two weeks of May. The second period was ‘the return to normal period’” (RTNP)
defined as the time period between the 1%t of June 2020 and the end of August 2020 during
which controlled social life was permitted 24. The second study assessments were completed at
the beginning of September. Patients older than 18 years of age with a confirmed diagnosis of
C1-INH HAE according to the recent WAO/EAACI guideline for at least 6 months were included 2°.

The patients who were not eligible for the study communication routes, those who did not give
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informed consent, those having severe HAE defined with severity scores of more than 30 for the
last year, according to the HAE severity criteria defined as in Table Suppl. 126 those having more
than 3 attacks in the last three months before the pandemic (BP) and those having psychiatric

diagnosis and/or receiving psychiatric medications were excluded from the study.

Evaluation of HAE severity and mental health status

Demographic and baseline clinical data including frequency, localization and severity of HAE
attacks before the pandemic period were retrospectively collected from the patient medical
charts and the daily diaries that had been kept by the patients. During the first assessment in
May, patients were evaluated with questionnaire forms questioning patients’ experiences and
opinions about COVID-19 during clinical visits and/or via online and/or phone call interviews
(Table Suppl. 2). The number and localization of attacks assessed per 3-month period. Severity of
HAE attacks were assessed with 10-point visual analogue scale (VAS10) ?’. Treatment options and
long-term prophylaxis (LTP) was collected from the patient’s medical charts and the daily diaries.
Information about HAE attacks, LTP and attack treatments in the RTNP was re-evaluated via the
same communication methods during the second assessment in September.

Psychological factors were appraised by the Turkish version of Depression Anxiety and Stress
Scale 21 (DASS-21) which is a 4-point Likert scale, consisting of 21 items with three dimensions
of 7 items for each scale with a rating system (“0”= Never, “1”= Sometimes, “2”= Frequently,
“3”= Always) to measure depression, anxiety and stress, separately 28 (Table Suppl-2).
Additionally, we used the Turkish version of Fear of COVID-19 scale (FC-19), a unidimensional 7-

”

item, 5-point Likert scale with a rating system of “strongly disagree,” “disagree,” “neither agree
nor disagree,” “agree,” and “strongly agree” ?°. The total score ranged from 7 to 35, meaning the
higher the score the greater the fear of COVID-19 2° (Table Suppl-2). Both DASS-21 and FC-19
scales were eligible for self-administration and did not require a psychiatrist for evaluation. Both
scales were performed during the two assessment periods, comprising knowledge of previous

three months.
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This study was approved by the Turkish MoH (2020-06-03T14_19 36). The institutional review
board and the Ethics Committee of the coordinating centre approved the study (113239, 2020/

78363)and informed consent was obtained from all study participants.

Statistical analysis

Statistical analysis was performed by SPSS.21 version. GraphPad Prism software was used for
graphical analysis Categorical variables were summarized as frequencies and percentages.
Continuous variables were given as mean values and standard deviations or median (min-max)
values according to the distribution of the data. The Wilcoxon test was used for comparison of
data that were not normally distributed. Mann- Whitney U test and Kruskal- Wallis test was
conducted to evaluate the different groups. The relationship between the number of HAE attacks
per 3-month period in QP and RTNP, severity and DASS-21, FC-19 scores were analysed by
Spearmen’s correlation test and multiple regression analysis. The two-sided p value <0.05

determined the statistical significance.

Results

Demographic and clinical findings of the study participants

A total of 140 patients were enrolled in the first assessment. One patient experiencing anosmia,
cough and fever at the beginning of the study was considered as being infected by SARS-Cov-2
and excluded from the study since he did not complete the diagnostic tests of the infection and
was not compliant to fill in the necessary study documents afterwards. None of the study
participants were diagnosed as COVID-19 during the study period.

The demographic and clinical characteristics of 139 patients are listed in Table 1. 86.3% of
patients (n=120) and 13.6% (n=19) had Type 1 and Type 2 C1-INH HAE, respectively. The median
symptom duration was 24 years (min-max :0-63). LTP and attack treatments in QP and RTNP are

shown in Table 1.
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Results of specific questions related to COVID-19 period

62.6% of patients (n=87) stated that they were afraid of having an attack during the pandemic
and 31.6% (n=44) reported that they thought their disease was risky in terms of COVID-19. 77.7%
(n=108) and 75.5% (n=105) were afraid of applying to the hospital and emergency rooms (ER)s
for attack treatment during the pandemic, respectively.

In the QP, the application to ERs were slightly lower than those in RTNP while self-administration
of icatibant was higher in QP than in RTNP as shown in Table 1. 23% (n=32) and 9 % (n=12) did
not apply to the ERs despite the need of treatment in QP and RTNP, respectively.

49 patients were not working, 8 patients were retired and 17 were students before the
pandemic. The employment and education conditions in QP and RTNP of the patients are shown
in Table 1.

38.8% (n=54) and 7.9% (n=11) were on LTP; danazol and tranexamic acid, respectively which are
the only available treatment options for LTP. During the pandemic, 33.8% (n=22) increased the
doses of danazol/tranexamic acid, 55.3% (n=36) did not change the doses or the dose intervals of
LTP, 10.7% (n=7) decreased their LTP usage and only one patient discontinued LTP. 38.4% (n=25)
did not use 2 or more consecutive doses of danazol/tranexamic acid. During the QP, only one
patient reported that she had problems to obtain LTP and 6.4% (n=9) had difficulties in obtaining

pdC1-INH concentrate.

Evaluation of HAE attacks in QP and RTNP

The median number of HAE attacks and VAS severity scores are shown in Figure 1. The number
of HAE attacks were higher in QP than RTNP and BP (p=0.001, p<0.001) respectively) while
severity of attacks was similar among QP and RTNP (p>0.05) (Figure 1 A.B).

The attack sites of the patients during BP, QP and RTNP were similar in terms of distribution and

their frequency as shown in Table 2.
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Results of mental health status measures in QP and RTNP

The frequencies of stress, anxiety, depression subscale analysis in QP and RTNP are shown in
Table 3. In the QP, 139 patients were evaluated with DASS-21 assessments. The median scores of
the subscales of stress, anxiety, depression and total DASS-21 items were 7 (min-max: 0-19), 3
(min-max: 0-18), 5 (min-max: 0-18), and 16 (min-max: 0-55), respectively. The mean of FC-19
scores in the QP was 23.5 + 6.6 (Figure 2).

126 patients were re-evaluated in the RTNP with the same scales. The median scores of the
subscales of stress, anxiety, depression and total DASS-21 items were 5 (min-max: 0-19), 2 (min-
max: 0-18), 3 (min-max: 0-19), and 11 (min-max: 0-55), respectively and the mean of FC-19
scores in the RTNP was 18.3 + 6.8 (Figure 2).

In comparison of the patients’ psychological features in two periods, all three dimensions of
DASS-21 scale (stress, anxiety, depression), DASS-21 total scores and FC-19 scores were higher in

the QP than the RTNP (p<0.001, p=0.001, p<0.001, p<0.001, p<0.001, respectively) (Figure 2).

Correlation analysis between clinical features and mental health status in QP and RTNP

Positive correlations between the number, severity of HAE attacks and DASS-21 anxiety, stress,
depression, DASS-21 total scores, and FC-19 scores were observed in QP and RTNP (refer to Table
4 for each r, p values) (Table 4).

In the QP, DASS-stress (p<0.001), DASS-anxiety (p<0.001), DASS-depression (p<0.001), DASS-
total (p< 0.001) and FC-19 [OR 3.00 (95% ClI: 0.72- 5.28; p=0.010)] scores were higher in female
patients Although we did not observe significant correlations between education level, age, BMI,
three dimensions of DASS-21 scale in the QP, older ages indicated higher FC-19 scores [OR 0.106
(95% Cl 0.03- 0.18; p=0.007)].

Similarly, DASS-stress (p<0.001), DASS-anxiety (p<0.001), DASS-depression (p<0.001), DASS- total
(p< 0.001) and FC-19 scores [OR 4.04 (95% Cl 1.56-6.52); p=0.002)] were higher in female
patients in the RTNP. We did not observe significant correlations between education level, age,
BMI, three dimensions of DASS-21 scale in the RTNP however we observed higher FC-19 scores in

older patients [OR .10 (95% CI 0.01-0.18; p=0.019)].
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We did not observe significant differences in three dimensions of DASS-21, total DASS-21 scores,
FC-19 scores, number and severity of HAE attacks among employed and unemployed patients
and also among active/flexible working patients and on unpaid leave patients /fired ones in QP
and RTNPs.

We observed higher number of attacks in those who were not receiving LTP (n=74 in QP, n=69 in
RTNP) than those who were on LTP (n=65 in QP, n=57 in RTNP) in both periods (p=0.05 in QP,
p=0.015 in RTNP). We did not observe significant differences between the groups receiving or
not receiving LTP about attack severity, three dimensions of DASS-21, total DASS-21 and FC-19

scores.

Discussion

This novel study assesses for the first time the effects of psychological factors related to
COVID-19 on HAE activity and severity. It indicates that psychological factors including anxiety,
depression, stress and fear can negatively influence the activity of the disease in HAE patients
and this effect can be higher during the application of strict social restrictions to reduce the
transmission of the viral infection among populations.

In our study during the QP, the number and severity of HAE attacks increased in
correlation with depression, anxiety, stress and fear related to COVID-19 which were determined
with two validated tools, DASS-21 and FC- 19. Although there have been no reports regarding the
influence of a pandemic on mental and physical health status of HAE patients so far, we believe
the negative effects of COVID-19 on psychology and disease activity in HAE can be expected,
considering the well-established role of psychologic stress as a common trigger of HAE
attacks!?23, Furthermore, during the outbreak of the COVID-19 pandemic, widespread fear,
anxiety, depression, adjustment disorders were seen not only in SARS-Cov2 infected patients but
also in healthy individuals3931. Although we have no data about the mental health status of our
HAE patients before the pandemic, when we consider the effect of the pandemic on healthy
subjects in general population, we can speculate that the pandemic has potentially increased
anxiety, stress, depression and fear among our HAE patients. Besides, we did not include patients

with known psychiatric disorders and/or those receiving such medications which may further
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strengthen our assumption. Otherwise, we believe it might have been hard to demonstrate
differences in mental health status in the presence of psychiatric comorbidities. Also, by
excluding patients with severe HAE from the study, we think that we have demonstrated the link
between the deterioration in mental health status during the pandemic and HAE severity more
accurately. We believe that the differences in attack severity could be hard to distinguish in
patients who were already known to have experienced severe attacks.

Since the number of COVID-19 patients noticeably decreased in Turkey during the RTNP
as a result of strict isolation measures in the QP, most social isolation rules were gradually
loosened starting from the beginning of June as in most of the other countries. We observed a
significant decrease in DASS-21 and FC-19 scores together with the decrease in the attack
numbers in the RTNP. We can assume that this is a consequence of people getting used to living
with the pandemic beside the loosened rules of quarantine in this period. All these factors might
be important in decreasing the scores together with the number and severity of HAE attacks,
however social restrictions must have played the major role on our results.

In the current study, depression, anxiety, stress and fear related to COVID-19 were higher
in female patients, showing the psychiatric impact during the pandemic and that related social
restrictions may influence women more than men. Previous studies indicated that anxiety and
depressive disorders are more frequent in women and being a female has a negative effect on
post-traumatic stress disorder symptoms during the COVID-19 pandemic 32. Also female HAE
patients suffer more frequent and severe angioedema attacks than males, especially in
reproductive ages due to hormonal alterations, during pregnancy and delivery periods 33. The
fact that age can negatively affect anxiety, stress and depression is well observed in quality of life
studies in chronic diseases 34. However, we only observed higher FC-19 scores in older
participants. Since it has been reported that patients older than 65 years of age are at risk for
more severe COVID-19, it is acceptable to observe that older age has worse FC-19 scores.
However, it might be speculative to make a conclusion in our study since only 5 patients were
within this risky age group. Although BMI is another important issue that can be related to higher
frequency of depression and anxiety in previous studies 3>3¢ and patients with higher BMI are
more vulnerable to COVID-19 37, we have not observed such a relation in our patients. Besides

our study group consisted of a homogenous group of non-severe HAE patients according to their
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attacks in the last year. Moreover, both mental health status and HAE attack frequency changed
during different restriction periods, despite the fact that same age, gender and BMI factors
remained the same.

We did not observe significant differences in the frequency or severity of attacks, DASS-21
and FC-19 scores in the two periods among employed and unemployed patients, also among
active/flexible working patients and unpaid leave patients /fired ones. The influence of changes
in working conditions due to the pandemic on our results can be ignored since the majority of
the working patients had more flexible or working from home opportunities and few were on
unpaid leave or fired during the pandemic.

As expected, we observed higher number of attacks in patients without LTP compared to
those receiving LTP. However, scales we used to determine mental health status revealed no
difference among these groups. Since the majority of the patients were able to reach both attack
medications and LTP during the pandemic, other factors seemed to be more important for
disease severity in our patients.

In our study the majority of attack sites were the extremities, followed by the abdomen.
In a previous study including pediatric population, mental stress-triggered attacks were mostly
on abdomen 3. This difference might depend on the fact that we did not include pediatric
patients in our study.

As a limitation of this study, we could not evaluate the mental health status of our
patients with the same validated tools prior to the study which restricted us from determining
the clear effects of the pandemic over our study group. However as discussed earlier, we have
assumed that this pandemic might have influenced our patients as it did to the healthy
individuals in studies on the general population. During the study, we could not perform the
initial severity score assessment method used for the inclusion of the participants since it
necessitates over a 6-month period of follow up38. We could not perform specific angioedema
severity (AAS, AECT)3°40 and quality of life (AE-Qol, HAE-QoL)**#? assessment tools in our study
since they either have not been validated in Turkish or validated but not published yet*.
Although we believe VAS10 that is suitable for application during the pandemic is a quick, easy,
self-administered method to assess severity of HAE. After this outbreak, we hopefully plan to

perform the same psychiatric status measures, specific angioedema severity and quality of life
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assessment tools on our study group in order to see the accurate long-term effects of the
pandemic.

In conclusion, our results showed that HAE patients can be mentally deteriorated by a
pandemic despite not being infected and eventually their disease controls may be disrupted.
Management of HAE should include multidisciplinary integration including medical, social,
psychological interventions during crisis like a pandemic and telemedicine should become

widespread for such vulnerable patient groups.
Acknowledgements
Dr EyiceKarabacak, Dr Demir, Dr Yegit, Dr Can, Dr Terzioglu, Dr ErdogduUnal, Dr Olgag, Dr

Coskun, Dr Colakoglu, Dr Blylukoztiirk, Dr Gelincik have nothing to disclose

Conflicts of interest

Authors state that there is no conflict of interest about this study.

This article is protected by copyright. All rights reserved



References

1. Jeong H, Yim HW, Song YJ, et al. Mental health status of people isolated due to Middle
East Respiratory Syndrome. Epidemiol Health. 2016;38:€2016048.

2. Shigemura J, Ursano RJ, Morganstein JC, Kurosawa M, Benedek DM. Public responses to
the novel 2019 coronavirus (2019-nCoV) in Japan: Mental health consequences and target
populations. Psychiatry Clin Neurosci. 2020;74(4):281-282.

3. World Health Organization. WHO characterizes COVID-19 as a pandemic,. 2020;
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-
happen. Accessed Sept 8, , 2020.

4, Rubin GJ, Wessely S. The psychological effects of quarantining a city. BMJ.
2020;368:m313.

5. Gavin B, Lyne J, McNicholas F. Mental health and the COVID-19 pandemic. Ir J Psychol
Med. 2020;37(3):156-158.

This article is protected by copyright. All rights reserved


https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen

10.

11.

12.

13.

14.

15.

16.

17.

Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus
Disease 2019 (COVID-19) Outbreak in China: Summary of a Report of 72314 Cases From
the Chinese Center for Disease Control and Prevention. JAMA. 2020;323(13):1239-1242.
Louvardi M, Pelekasis P, Chrousos GP, Darviri C. Mental health in chronic disease patients
during the COVID-19 quarantine in Greece. Palliat Support Care. 2020:1-6.

Shalash A, Roushdy T, Essam M, et al. Mental Health, Physical Activity, and Quality of Life
in Parkinson's Disease During COVID-19 Pandemic. Mov Disord. 2020;35(7):1097-1099.
Grumach AS, Goudouris E, Dortas Junior S, et al. COVID-19 affecting hereditary
angioedema patients with and without C1 inhibitor deficiency. J Allergy Clin Immunol
Pract. 2020.

Cicardi M, Aberer W, Banerji A, et al. Classification, diagnosis, and approach to treatment
for angioedema: consensus report from the Hereditary Angioedema International
Working Group. Allergy. 2014;69(5):602-616.

Zuraw BL. Clinical practice. Hereditary angioedema. N Engl J Med. 2008;359(10):1027-
1036.

Caballero T, Maurer M, Longhurst HJ, et al. Triggers and Prodromal Symptoms of
Angioedema Attacks in Patients With Hereditary Angioedema. J Investig Allergol Clin
Immunol. 2016;26(6):383-386.

Zotter Z, Csuka D, Szabo E, et al. The influence of trigger factors on hereditary
angioedema due to Cl-inhibitor deficiency. Orphanet J Rare Dis. 2014;9:44.

Agostoni A, Aygoren-Pursun E, Binkley KE, et al. Hereditary and acquired angioedema:
problems and progress: proceedings of the third C1 esterase inhibitor deficiency
workshop and beyond. J Allergy Clin Immunol. 2004;114(3 Suppl):S51-131.

Longhurst H, Bygum A. The Humanistic, Societal, and Pharmaco-economic Burden of
Angioedema. Clin Rev Allergy Immunol. 2016;51(2):230-239.

Bygum A, Busse P, Caballero T, Maurer M. Disease Severity, Activity, Impact, and Control
and How to Assess Them in Patients with Hereditary Angioedema. Front Med (Lausanne).
2017;4:212.

Dantzer R. Depression and inflammation: an intricate relationship. Biol Psychiatry.

2012;71(1):4-5.

This article is protected by copyright. All rights reserved



18. Haroon E, Raison CL, Miller AH. Psychoneuroimmunology meets
neuropsychopharmacology: translational implications of the impact of inflammation on
behavior. Neuropsychopharmacology. 2012;37(1):137-162.

19. Kent S, Bluthe RM, Kelley KW, Dantzer R. Sickness behavior as a new target for drug
development. Trends Pharmacol Sci. 1992;13(1):24-28.

20. Viana AF, Maciel IS, Dornelles FN, et al. Kinin B1 receptors mediate depression-like
behavior response in stressed mice treated with systemic E. coli lipopolysaccharide. J
Neuroinflammation. 2010;7:98.

21. Lumry WR, Castaldo AJ, Vernon MK, Blaustein MB, Wilson DA, Horn PT. The humanistic
burden of hereditary angioedema: Impact on health-related quality of life, productivity,
and depression. Allergy Asthma Proc. 2010;31(5):407-414.

22. Banerji A. The burden of illness in patients with hereditary angioedema. Ann Allergy
Asthma Immunol. 2013;111(5):329-336.

23. Fouche AS, Saunders EF, Craig T. Depression and anxiety in patients with hereditary
angioedema. Ann Allergy Asthma Immunol. 2014;112(4):371-375.

24.  T.C.Saglik Bakanhgi. Kontrolli Sosyal Hayat. 2020; https://covid19.saglik.gov.tr/TR-
66482/kontrollu-sosyal-hayat.html. Accessed Dec 18,, 2020.

25. Maurer M, Magerl M, Ansotegui |, et al. The international WAO/EAACI guideline for the
management of hereditary angioedema-The 2017 revision and update. Allergy.
2018;73(8):1575-1596.

26. Cicardi M, Zingale L. part of a monograph supplement number: Hereditary and acquired
angioedema: problems and progress. Proceedings of the 3rd C1 esterase inhibitor
deficiency workshop and beyond. Subheading: Clinical Manifestations and diagnosis. J
Allergy Clin Immunol. 2004;114:55-59.

27. Huskisson EC. Measurement of pain. Lancet. 1974;2(7889):1127-1131.

28. Saricam H. The psychometric properties of Turkish version of Depression Anxiety Stress
Scale-21 (DASS-21) in health control and clinical samples. Journal of Cognitive-Behavioral
Psychotherapy and Research,. 2018;7:19-30.

29. Ahorsu DK, Lin CY, Imani V, Saffari M, Griffiths MD, Pakpour AH. The Fear of COVID-19
Scale: Development and Initial Validation. Int J Ment Health Addict. 2020:1-9.

This article is protected by copyright. All rights reserved


https://covid19.saglik.gov.tr/TR-66482/kontrollu-sosyal-hayat.html
https://covid19.saglik.gov.tr/TR-66482/kontrollu-sosyal-hayat.html

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Ozdin S, Bayrak Ozdin S. Levels and predictors of anxiety, depression and health anxiety
during COVID-19 pandemic in Turkish society: The importance of gender. Int J Soc
Psychiatry. 2020;66(5):504-511.

Salari N, Hosseinian-Far A, Jalali R, et al. Prevalence of stress, anxiety, depression among
the general population during the COVID-19 pandemic: a systematic review and meta-
analysis. Global Health. 2020;16(1):57.

Liu N, Zhang F, Wei C, et al. Prevalence and predictors of PTSS during COVID-19 outbreak
in China hardest-hit areas: Gender differences matter. Psychiatry Res. 2020;287:112921.
Bouillet L, Gompel A. Hereditary angioedema in women: specific challenges. Immunol
Allergy Clin North Am. 2013;33(4):505-511.

Kind P, Dolan P, Gudex C, Williams A. Variations in population health status: results from
a United Kingdom national questionnaire survey. BMJ. 1998;316(7133):736-741.

Amiri S, Behnezhad S. Obesity and anxiety symptoms: a systematic review and meta-
analysis. Neuropsychiatr. 2019;33(2):72-89.

Milaneschi Y, Simmons WK, van Rossum EFC, Penninx BW. Depression and obesity:
evidence of shared biological mechanisms. Mol Psychiatry. 2019;24(1):18-33.

Abawi O, Welling MS, van den Eynde E, et al. COVID-19 related anxiety in children and
adolescents with severe obesity: A mixed-methods study. Clin Obes. 2020;10(6):e12412.
Caballero T AA, Caminoa M, Prior N, Pérez-Ferndndez E, Forjaz MJ. Development of a
clinical activity score for hereditary angioedema withC1-inhibitor deficiency. J
Angioedema. 2015:28-29.

Weller K, Donoso T, Magerl M, et al. Development of the Angioedema Control Test-A
patient-reported outcome measure that assesses disease control in patients with
recurrent angioedema. Allergy. 2020;75(5):1165-1177.

Weller K, Groffik A, Magerl M, et al. Development, validation, and initial results of the
Angioedema Activity Score. Allergy. 2013;68(9):1185-1192.

Prior N, Remor E, Gomez-Traseira C, et al. Development of a disease-specific quality of life
guestionnaire for adult patients with hereditary angioedema due to C1 inhibitor
deficiency (HAE-Qol): Spanish multi-centre research project. Health Qual Life Outcomes.

2012;10:82.

This article is protected by copyright. All rights reserved



42. Weller K, Groffik A, Magerl M, et al. Development and construct validation of the
angioedema quality of life questionnaire. Allergy. 2012;67(10):1289-1298.

43. Kocaturk E DE, Gelincik A, Demir S, Aydin O, Baskan EB, Biiyiikéztiirk S, Colakoglu B,
Maurer M, Weller K. The Turkish version of the angioedema quality of life questionnaire
and angioedema activity score: cultural adaptation, assessment of reliability and validity.
Allergy. 2017;72(5103):383-757.

44. Lovibond PF, Lovibond SH. The structure of negative emotional states: comparison of the
Depression Anxiety Stress Scales (DASS) with the Beck Depression and Anxiety
Inventories. Behav Res Ther. 1995;33(3):335-343.

This article is protected by copyright. All rights reserved



Figure legends

Figure 1. (A). Median number of attacks in BP, QP and RTNPs. Higher frequency of attacks was
observed in QP. (B). The median VAS severity scores of HAE attacks in QP and RTNPs. There was
no difference regarding the severity of HAE attacks.

Abbreviations: BP, before pandemic period; QP, quarantine period; RTNP, return to normal

period; IQR, interquartile range; min, minimum; max, maximum; VAS, visual analogue scale

Figure 2. (A). Median scores of DASS-21 dimensions in QP and RTNPs. Three dimensions of DASS-
21 and DASS-21 total scores were higher in QP than those in RTNP.

(B). Mean scores of Fear of COVID-19 (FC-19) scale in QP and RTNPs. FC-19 scores were higher in
QP than those in RTNP. Abbreviations: QP, quarantine period; RTNP, return to normal period;

IQR, interquartile range; SD, standard deviation.
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Table 1. Demographic and clinical features of the study group depending gender

Qe RTNP
n=139 n=126
Female Male Female Male
n 95 44 87 39
Age, years (mean % SD) 38.5(13.69) 38.07 (14.63)
BMI  <18.5 7 0 7 0
18.5-24.9 40 15 38 13
>25 48 29 42 26
Education (n)
literate 2 1 2 1
Primary 39 8 36 8
High school 18 13 16 12
University 35 22 33 18
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Employment status (n)

Employed 32 33 30 30
Active work 3 7 3 6
Flexible work 17 11 16 10
Salary without work 5 5 5 4
Unpaid leave 6 9 5 9
Fired 1 1 1 1
Unemployed 46 3 41 2
Retired 5 3 5 2
Student 12 5 11 5
Type 1 / Type 2 C1-INH-HAE 82/13 38/6 75/12 35/4
(n)
LTP (n)
Danazol 31 23 27 20
Tranexamic acid 8 3 7 3
None 56 18 53 16

Treatment of attacks (n)

Pd C1-INH 26 10 28 14
Icatibant 45 21 41 15
Emergency room visits (n) 96 31 101 34

Abbreviations: BMI, body mass index; C1-INH-HAE, HAE with C1-inhibitor deficiency; LTP, long term prophylaxis; Pd C1-
INH, Plasma derived C1 inhibitor concentrate; QP, quarantine period; RTNP, return to normal period; SD, standard

deviation
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Table 2. Distributions and frequencies of HAE attack localizations during QP and RTNPs

BP Qp RTNP

Number of patients n=139 n=139 n=126
Attack sites

Extremities n, (%) 69 (49.6) 89 (64) 81 (64.2)

Abdomen n, (%) 48 (34.5) 72 (51.7) 67 (53.1)

Larynx n, (%) 8 (5.7) 21(15.1) 18 (14.2)

Face n, (%) 10 (7.1) 18 (12.9) 19 (15)

Genitalia n, (%) 6 (4.3) 4(2.8) 14 (11.1)

no attack n, (%) 25(17.9) 22 (15.8) 21 (16.6)

Abbreviations: BP, before pandemic; QP, quarantine period; RTNP, return to normal period

Table 3. The frequencies of DASS subscale analysis in QP and RTNP

QP RTNP
n=139 n=126
DASS- stress normal (%) 54 67.6
mild (%) 13.7 12.9
moderate (%) 22.3 5.8
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Severe (%)

very severe (%)

DASS-anxiety normal (%)
mild (%)
moderate (%)
severe (%)

very severe (%)

DASS- depression normal (%)
mild (%)
moderate (%)
severe (%)

very severe (%)

8.6
1.4

57.6
12.9
10.8
8.6

10.1

49.6
151
27.3
4.3
3.6

1.4
2.9

60.4
12.2
7.9
5.8
4.3

59.7
10.1
15.1
2.2
3.7

Abbreviations: DASS, depression anxiety stress scale; QP, quarantine period; RTNP, return to normal period

Table 4. The correlation analyses between psychological features and frequency and severity of HAE attacks

Quarantine period

Number

attacks

r
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of Severity of attacks

Return to normal period

Number of Severity of attacks
attacks
r p r p



DASS-21 stress
DASS- 21 anxiety
DASS-21 depression
DASS-21 total

Fear of COVID-19

Abbreviations: DASS,
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353

.286

.279

336

.184

<0.001

0.001

0.001

<0.001

0.03

depression

314

357

.364

379

230

0.001

<0.001

<0.001

<0.001

0.013

anxiety

422

347

362

414

.284

<0.001

<0.001

<0.001

<0.001

0.001

stress

455

412

.340

445

.395

<0.001

<0.001

<0.001

<0.001

<0.001

scale
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