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INTRODUCTION

Angioneurotic edema is a disease with a wide range of etiological,
pathophysiological factors and mechanisms, which makes it incompletely studied and
poorly understood. The clinical manifestations are varied, and hence the diagnostic

and therapeutic algorithms are subject to constant updating.

The fate of people suffering from hereditary angioedema is severe. Their lives
go into constant stress and pain. They do not afford the risk of traveling and spend
much of their lives in hospitals. HAE affects entire families, and it burdens all their
members, including children. Knowledge of the disease and its treatment, as well as
new research into the development of drugs aimed at prevention and treatment of the
acute phase of the problem are essential. Undoubtedly, they will contribute to
improving the control and quality of life of the patients suffering from the disease. No
less important is to differentiate between the other angioedema variants, and with a
precise diagnosis and timely therapy to achieve rapid swelling influencing, especially
if this condition is medically induced and it is necessary to refine the therapy for other
concomitant suffering. All these questions have led us to do a study to determine the
frequency, etiology, clinical manifestation, course, concomitant diseases and
treatment in patients with angioedema in the Ward of Occupational Diseases, including
Clinical Allergology activity at the University Multi-Profile Hospital for Active Treatment
"Sveti Georgi" EAD, Plovdiv.

Given the increasing public interest in the problems of people with rare
diseases, the influence of work environment factors whose role in the etiology and
pathogenesis of angioneurotic edema is still not well understood, the lack of
systematized information on the clinical manifestations, the differentiation between the
individual clinical forms, the variety of diagnostic-therapeutic algorithms, the attempts
to standardize, but also to individualize the approach to this disease have prompted us

to carry out this study.



PURPOSE AND TASKS

The purpose of this dissertation work is to highlight the growing importance of

angioneurotical edema as a serious, often life-threatening problem of the patients

through a thorough analysis of the epidemiology, etiology, clinical picture and

diagnostic criteria of the disease.

To achieve this purpose, the following tasks were set:

1.

2.

To determine the incidence of angioneurotic edema and its forms.

To determine the etiology of the disease and the role of factors in the
work environment, social status, concomitant diseases and ongoing

therapy.

To characterize the clinical forms and clinical picture of angioneurotic
edema, interconnection and course along with other allergic diseases

and differentiate the hereditary angioedema, as a clinic and course.
To specify the diagnostic criteria.

To analyze the treatment methods of the disease at the Department of
Occupational Diseases and Allergology at the University Multi-Profile
Hospital for Active Treatment "Sveti Georgi" EAD, given the established

standards and to compare the results with the known literature data.



MATERIAL AND METHODS

SUBJECT OF OBSERVATION
The subject of observation is all patients with angioneurotic edema who have

been admitted for diagnostics and treatment in the ward.

UNITS OF OBSERVATION

The Ward of Occupational Diseases and Allergology at the University Multi-
Profile Hospital for Active Treatment "Sveti Georgi” EAD - Plovdiv is a technical unit,
and a logical unit is every patient hospitalized in the ward.

By its nature, this is a thorough study and covers all patients hospitalized in the

ward by years and in total for the surveyed period.

SIGNS TO OBSERVE

Signs to observe are divided into two groups:

o factorial — age, sex, place of residence, area, social group, occupation

e resultant— leading diagnosis, diagnosis at discharge from the hospital,
outcome of the disease within the hospitalization, consecutive hospitalization, etiology,
other concomitant diseases, family history, occupational nature of the disease, who
has diagnosed it, how many episodes have been documented, criteria for acceptance
of the diagnosis , localization of the swelling and dynamics, treatment and its result,

laboratory tests.

DURATION OF THE STUDY

By its nature the study is a retrospective longitudinal study covering the period
from January 1, 2010 to December 31, 2014, with Hereditary angioedema patients
being further investigated between 01.01.2013 - 02.02.2017.

PLACE OF THE STUDY

The study was conducted at the Ward of Occupational Diseases and
Allergology (Ward of Occupational Diseases, incl. Clinical Allergology Activity) at the
University Multi-Profile Hospital for Active Treatment "Sveti Georgi" EAD — Plovdiv.



METHODOLOGY OF THE STUDY

Two basic methods of medical sociology were used to collect the primary
statistical information - a questionnaire survey method and a documentary method.

In the preparation stage of the study, it was essential to prepare the primary
document - the questionnaire. The first version of the questionnaire was tested on 20
patients. The approval allowed to specify some questions, to clarify their content. It
was necessary to drop some and add new questions.

The questionnaire contains 56 open, semi-open and closed questions, grouped
into 5 sections:

1. Socio-demographic characteristics of the patient
Hospital treatment
Etiology

Clinical-diagnostic

o &~ b

Laboratory-diagnostic
Documentary method. As a basic document, the patient’s case history was

used. The required information from the document was entered into a database.

CONDUCTING THE STUDY

The study was conducted by the author of this dissertation work in person. The
individual survey was conducted with the patients on the day of their discharge from the
clinic. The "case history” as a basic element of the documentary sociological method
was used from the archive of the primary documentation. For the survey of the patients
with hereditary angioedema, in addition to the case history, clinical and paraclinical data

recorded in the interim epicrises and outpatient consultations were used.

STATISTICAL ANALYSIS OF THE INFORMATION

The collected primary information was carried out, coded and entered into a
computer database. The primary grouping was realized with maximum details. On this
basis, by combining the factorial signs with the resultant ones, the secondary grouping

was made to meet the specific needs of the study.



In the statistical processing of the information, the rich abilities of the medical
statistics were used.

¢ Relative magnitude indicators - extensive and Indicators of visibility

e Variance analysis. Used to process the quantifiable signs. The normality of
the distribution was determined by the A criterion of Kolmogorov-Smirnov. The u -
criterion was used to compare the average values. Existing differences were assumed
to be statistically significant and confirming H1 when they exceeded the critical value p
=0.05.

e Alternative analysis. Used for processing the qualitatively measurable signs.
Depending on the type of signs, both the classical method and Fischer's exact test
were applied. The Van der Vaerden criterion was used in relative proportions of those
meeting the requirements of the classical methodology.

e Correlation analysis. The analysis was used to reveal an associative
dependence between some factorial and resultant signs. If necessary, a regression
analysis was used to quantify the relationship.

¢ Nonparametric analysis. The need to verify hypotheses, the presence of
distributions that differ from the normal one of Gauss-Laplace, and the need to perform
an analysis in compound cross tabulation required the use of this analysis. The
processing used Pearson's criterion of consent, the Klomogorov-Smirnov criterion, the
Wilcoxon-Mann-Whitney criterion, and that of Kruskal-Wallis.

e Dispersion analysis. The Thaki method was used to compare more than two
average values.

¢ Analysis of dynamic changes. For the equalization of the time series for the
period 01.01.2010-01.02.2017 the least squares method was used with the main
purpose to outline the lasting trend.

e Graphical analysis. To visualize the observed processes and phenomena
and illustrate the existing patterns, the possibilities of the graphic analysis have been

used.

Data were processed with SPSS (SPSS Inc., IBM SPSS Statistica) version

20.0 and Microsoft Office 2010 statistical analysis programs.
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CHARACTERISTICS OF PATIENT POPULATION

The socio-demographic characteristics of the participants in this study were
essential to solving the aim and purposes of this study. The characteristic was
developed on the basis of the information registered using the documentary method
and the information obtained from the individual survey conducted.

2298 patients have gone through the ward during the study period. Due to poorly
collected data, 87 (3.8%) dropped from the survey, allowing us to assume that the
sample is representative of the problem being studied.

The maijority of those who went through the ward for the surveyed period were
in the age group of over 50 years, which applies to both sexes (72.4%). It should be
noted that the sex identity was significantly associated with the distribution of the
patients in the studied age groups - females aged between 30 and 50 (x?=12.730,
P<0.005) predominated (Table 1).

Table 1. Distribution of the observed patient population by age and sex

Males Females Total
Age group
Nos. % Sp Nos. % Sp Nos. %

Up to 30 years. 30 3.24 0.58 36 2.80 0.46 66 2.99
Between 30-40 46 4.96 0.71 92 717 0.72 138 6.24
Between 40-50 147 15.86 1.20 259 20.17 1.12 406 18.36
Over 50. 704 75.94 1.40 897 69.86 1.28 1601 72.41
Total 927 100.00 - 1284 100.00 - 2211 100.00

The statistical analysis made confirms the alternative hypothesis, i.e. the sexual
structure is strongly dependent on the age of the patients - P <0.005

The examined patient population was also compared by the criterion of
residence - city or village. In the analysis made, it turns out that most patients are
citizens, which applies to both sexes, but most of the patients in the city are females.
The alternative hypothesis is determined by the statistically higher relative proportion
of the females (P <0.001) (Diagram 2).
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In the same way were examined the patients with hereditary angioedema and,
according to the Fisher test, in this case there are no sex differences and relationship
with the patient's residence (P = 0.344). The distribution will again be shown as a

diagram (Diagram 1)

Diagram 1. Patient’s residence and distribution by sex

Diagram 2. Residence and distribution by sex in patients with AE
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Table 2. Social group and sex of the studied patient population

Sex
Total
Social group Males Females
number % Sp number % Sp number % Sp
Working 332 35.7 1.57 701 53.6 1.38 1033 46.18 1.05
Unemployed 85 9.14 0.94 197 151  0.99 282 1261 0.70
Old age
. 241 25.91 1.44 200 15.3 1.00 441 19.71 0.84
pensioner
Retired due to
262 28.17 1.48 186 142 0.97 448 20.03 0.85
illness
Students 5 0.54 0.24 15 1.1 0.29 20 0.89 0.20
N/a 5 0.54 0.24 8 0.6 0.22 13 0.58 0.16
TOTAL 930 100 - 1307 100 - 2237 100 -

An attempt was made to distribute the observed patient population in more
details according to the social status: working, unemployed, retired because of ill-
health, old age pensioner, student and n/a (Table 2).

The alternative hypothesis for the distribution of the patient population of
working and non-working by sex was confirmed (x2 = 139.106, P = 0.000). The number
of the females in the workforce was predominant and statistically significant. The
distribution of patients in other social groups did not differ greatly by sex.

The population characterization has also taken into account the occupation of
the patients, given the presence of possible risk factors at the workplace that could
cause or provoke swelling. In addition, the patients studied were further divided into
the medical profession only, where the cases described were 106 (Table 3). The
distribution of the patients according to the type of the medical profession exercised
was presented in a table form. It is clear from the table that the sexual identity affects
significantly the morbidity, the females predominate in the professional health care
sector, and the number of the males is highest in the administration group (x2 = 40.154,
P <0.001)
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Table 3. Medical profession exercised and sex of the studied patient population

Sex

Medical profession Males Females Total

number. % Sp number. % Sp number. % Sp
physician 1 417 4.08 4 488 238 5 472 2.06
dentist 1 4217 4.08 10 12.20 3.61 1 10.38 2.96
nurse 0 0.00 0.00 12 14.63 3.90 12 11.32 3.08
lab. technician 2 8.33 564 7 8.54 3.09 9 849 271
orderly 0 0.00  0.00 25 30.49 5.08 25 2358 4.12
lecturer 2 8.33 564 1 122 1.21 3 283 1.61
administration 1 417 4.08 12 14.63 3.90 13 12.26  3.19
support staff 17 70.83 9.28 11 13.41 3.76 28 2642 4.28
TOTAL 24 100.00 - 82 100.00 - 106 100.00 -
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RESULTS AND DISCUSSION

HOSPITAL TREATMENT

Way of patient hospitalization

It was found that from the patients observed over the years the maijority of them
were hospitalized in a planned way (93.9%) and only 110 (4.8%) were admitted as a
matter of urgency. This fact is explained by the regulated internal order and the
regimen of the diagnostic/therapeutic activities carried out in the hospital and
respectively by the unit, as well as with the current normative framework defining the
relations between the general practitioners and the specialists in the outpatient care
with the hospitals and the clinical structures in them. Consideration should also be
given to the need for the hospitalization to solve diagnostic and therapeutic problems
and to build a longer-term behavioral strategy, as is the case with the majority of
patients. In another part of them, the leading criterion for hospitalization is to stabilize
and control the acute and severely ongoing allergic disease or exacerbation of such
one with chronic course.

In the HAE patients this distribution, as expected, has a higher rate of urgency
(46.6%) given the sudden onset of the attacks, the heavier clinical course and swelling

localization, factors that are associated with a high risk of fatal outcome.

Admission diagnosis

Several diagnoses were reported at the admission in the ward, with the highest
frequency being the vegetative polyneuropathy of the upper limbs (36.6%), followed
by vibration disease (14.5%), unspecified allergy (10.9%) and peripheral neuropathies
(10.2%) that is explicable considering the profile of the diagnostic-therapeutic and
expert activities performed in the ward. However, a very high percentage of patients
with unspecified allergy, also typified according to the likely allergen, is found.

Angioneurotic edema as an admission diagnosis was reported in 58 patients
and, given the epidemiological data, this was a high frequency (2.6%) for the ward. A
large proportion of the patients has different clinical forms of asthma - about 10%, and

in this group there was a number of patients with unspecified asthma.
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Table 4. Distribution of the patients by the leading diagnosis at admission being

“Allergy, unspecified”

Allergy, unspecified number % Sp
Drug-induced allergy 243 98.78 0.70
Insect allergy 1 0.41 0.41
Having professional etiology 1 0.41 0.41
Having unspecified etiology 1 0.41 0.41
Total 246 100.00 -

Among the patients with unspecified allergy stand out those with drug-induced
allergy (Table 4), as is the world data showing an annual increase in the number of
patients with this problem (97,280).

Diagnosis at discharge from the ward

A number of significant trends have emerged from the review of the patients
based on the diagnosis at discharge:

o The number of the patients with unspecified allergy decreased by half compared
to the admission diagnosis

o The number of the patients with angioneurotic edema increased from 58 to 87

o The number of the patients with non-allergic asthma increased from 19 to 34

o The number of the patients with unspecified asthma dropped drastically from 96
to 3

o The number of the patients allergic to drugs and food augmented tree times

o Diseases of the musculoskeletal system augmented by a quarter.

From the patients diagnosed with "Allergy, unspecified" at admission, which is
associated with a drug-induced in the big part when admitted in the hospital, this
diagnosis remains only for 2 people at discharge (Table 5). In 46.7% of the patients,
the cause of the allergic reaction remains uncertain, even after the hospital stay; for 2
patients it is clear that it is angioneurotic edema, and for the larger group of those
admitted with an unspecified allergy, it turns out that it is either acute urticaria (16.4%)
or chronic idiopathic (20.0%).
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Table 5. Distribution of the patient population by diagnosis at discharge with an

admission diagnosis being ,,Allergy, unspecified”

Diagnosis at discharge number % Sp

Allergy, unspecified 77 46.7 3.88
Angioneurotic edema 2 1.2 0.85
Acute urticaria 27 16.4 2.88
Chronic idiopathic urticaria/without exacerbation 33 200 3.1
Allergic contact dermatitis 3 1.8 1.04
Angioneurotic edema and acute urticaria 6 3.6 1.45
Allergic rhinitis 8 4.8 1.66
Drug-induced allergy, drug intolerance 2 1.2 0.85
Syndrome of upper respiratory tract disorders, syndrome of acute 6 3.6 1.45

respiratory disorder
Total 165 100.0 -

In 3.6% of the patients, it was found that the diagnosis was angioneurotic edema
with urticaria, and with allergic rhinitis and acute respiratory disorder syndrome were 8
and 6 of the patients, resp.

Patients diagnosed with angioneurotic edema at admission were also examined
according to the diagnosis at discharge. The table shows that cases of unknown
etiology (81.6%) prevail, and not a few are those in which the suffering is accompanied
by an urticarial rash (13.8%).

Most of the patients diagnosed with "Allergy, unspecified" at admission remain
with this diagnosis at discharge (46.7%), and about one-third of the patients appear to
be in the group of acute (16.4%) or chronic urticaria (20.0% ).

The primary purpose in the admitted AE patients is to be surveyed in
accordance with the accepted European criteria and to determine the provoking factor
that largely determines the clinical course and on which the choice of adequate
treatment depends. It turns out that a large part of them, despite the examinations
made, have an unknown etiology at discharge (81.61%), and that there are patients
with concomitant urticaria (13.79%) (Table 6).
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Table 6. Distribution of the population by diagnosis at discharge of the patients

with angioneurotic edema

Diagnosis number % Sp
Allergy, unspecified 1 115 114
Drug-induced AE 2 230 1.61
Angioneurotic edema and acute urticaria 4 1 1.15 1.14
AE with unknown etiology 71 81.61 4.15
Concomitant acute/chronic urticarial with exacerbation 12 13.79 3.70
Total 87  100.00 -

Regulation to diagnose and treat patients with angioneurotic edema

Patients with angioneurotic edema are accepted in the ward as we have already
explained almost equally in an urgent and planned way, but when it comes to a method
of valuing their stay, there are several options - financing from the NHIF budget by
staying in the hospital under clinical path No. 291, as outpatients or other regulation. It
turns out that all 87 patients were admitted under a clinical path (CP).

The Regulation under CP No. 291 includes several diagnoses under which the
patient can be hospitalized, and as a result of the performed clinical monitoring and
the diagnostic-therapeutic algorithm, it may be that the diagnosis at discharge is
different. In this sense, 313 of the patients included in the study were admitted under
CP No. 291 and their distribution according to the admission diagnoses was as follows
(Table 7):

Table 7. The regulation under which the patient was diagnosed and treated

Patients admitted under CP No. 291 number % Sp
Angioneurotic edema 57 18.2 0.59
Allergy, unspecified 241 77.0 2.38
Other manifestations of pathological reaction to food 3 1.0 0.56
Pathological reaction to a medical product or a drug 12 3.8 1.08
Total 313 100.0 -

The majority of the patients have an "Allergy, unspecified" admission diagnosis,
and about 18% are diagnosed with angioedema. Very rare are the cases when at

admission patients are suspected of food (1%) or drug allergy (3.8%).
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Diagram 3. Final diagnosis at patient’s discharge

It can be seen from Diagram 3 that most patients at discharge have a different
diagnosis than the admission one (85.7%). This fact is explained by the wide variety and
complexity of the pathogenesis and clinical course of the allergic diseases, which is why
one syndrome or reaction type is the leading factor in the clinical picture of the patient
hospitalization. In the course of the dynamic clinical follow-up and examination, however,
they can be transformed or combined with another type of reaction that can change the
patient's diagnosis at discharge. On the other hand, an explanation of this phenomenon
should be sought in the high qualification of the specialists working in the unit, who apart
from clinical allergology have another clinical specialty - internal diseases, occupational
diseases, clinical toxicology. This allows for more accurate diagnostics when identifying
the etiology of the particular allergic problem and personalizing the diagnostic-
therapeutic approach. The above arguments also explain the fact that the number of
patients diagnosed with Angioneurotic Edema at discharge has increased by 25%.

A confirmation of how well the diagnostic and treatment process was performed
is also the outcome of the treatment - documented as the outcome of the disease,
where 99.1% of the patients admitted for diagnostics and treatment during the study
period were discharged with improvement (Table 8).

Similar results were found in patients with angioedema — in 88 admitted patients,
4.5% were discharged as healed, 95.5% with improvement, confirming the conclusion
that with accurate diagnosis and compliance with the diagnostic and therapeutic
algorithm the results achieved are very good.

19



Table 8. Outcome from the hospitalization

Outcome from the hospitalization number % Sp
healed 13 0.58 0.16
with improvement 2210 99.15 0.19
without a change 6 0.27 0.11
Total 2229 100.0 -

If the patient is discharged with another diagnosis, it is in the following versions:

e under another CP related to diagnostics and treatment of allergic diseases

e under a CP unrelated to diagnostics and treatment of allergic diseases

e under another regulation outside the NHIF

The study found that in about 85.7% of the patients the diagnosis at discharge
was another, different from CP 291; as an interest represents the distribution of the
patients in this group by a diagnostic problem (Diagram 4). Over 60% appeared to be
patients admitted under a CP unrelated to diagnostics and treatment of allergic
diseases, and over 20% (21.3%) were the individuals whose problem had been an
allergy but unrelated to the diagnoses listed in CP No. 291:

e Angioneurotic edema

e Allergy, unspecified

e Other manifestations of pathological reaction to food

e Pathological reaction to a drug or medical product

Diagram 4. Diagnosis at patient’s discharge
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Bed-days of the patients with AE

In order to answer this question, the questionnaire provides several options,
given the already established deadlines for recovery of patients with angioedema,
which according to literature data are on average 5-7 days (21, 22, 23, 25, 44, 128,
181, 271).

From the results shown in Diagram 5 below, visibly stands out the proportion of
patients whose treatment required a hospital stay of three and more days - almost half

of the cases and in other 20% the stay was 2 days.

Diagram 5. The hospital stay in days of the patient with AE under CP No. 291

Bed-days of the patients with another diagnosis

In the patients admitted with another clinical diagnosis, the hospital stay is
evenly distributed between two, three and more than three days of treatment, as shown
in Diagram 6. This is explained by the fact that the distribution of the patients with other
diagnoses is between patients with allergic and non-allergic diseases, as for the first
ones the treatment is longer (as in angioedema) and in the second ones the problems
are related to the specification of the diagnostic-therapeutical regimen. The rapid and
accurate determination of the etiological factor in the patients with angioneurotic

edema implies a more rapid therapeutic benefit, which shortens the hospital stay. The
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diagnostics and treatment of the other allergic diseases, especially those with
unspecified etiology, unexplained pathogenetic mechanisms and atypical clinical
picture, require longer hospital stay, given the need of additional paraclinical tests and

dynamic clinical and therapeutic monitoring of the patients.

Diagram 6. The hospital stay in days of the patient with another diagnosis

Bed-days of the patients with another primary diagnosis under another CP

A larger number of the patients have been admitted with a diagnosis other than
those mentioned in CP No. 291. The reasons for their hospitalization are allergic
diseases with suspected or established occupational etiology, or health problems that
require a different clinical-diagnostic approach. In this sense, of interest is their
distribution as a time of stay in the clinical hospital structure. From the data presented
in Figure 7 shown below, it is clear that the proportion of the patients with hospital stay
of five and more days (36.38 and 28.63%, resp.) predominates among this group. The
explanation of these results is the need to perform additional clinical-diagnostic
procedures for a more precise etiological specification and a more effective therapeutic

response, which implies a longer stay in the ward.
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Diagram 7. The hospital stay in days of the patient with another primary

diagnosis under another CP

ETIOLOGY OF ANGIONEUROTIC EDEMA

Factors to trigger angioedema

Diagram 8. Drug use and association with angioedema triggering
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Diagram 8 shows that the patients did not associate the occurrence of edema
with taking drugs in 34.1% of the cases, but 42.05% indicated one, as in literature data,
usually estrogen (278). Less often, the number of angioedema-triggering medications
is 3 or more.

The prevailing number of patients does not consider food as an angioedema
provoking factor, but there is evidence that some food products can trigger the
mechanisms for edema occurrence - in 9.09%, which is confirmed by the literature data
(Diagram 9) (278).

Diagram 9. Use of foodstuff and relationship with angioedema triggering

Similar results have been obtained with regard to the provocation of
angioedema by insect action (Diagram 10).

Interesting data is obtained when considering the relationship between trauma
suffered and angioedema manifestation (Diagram 11). According to the literature, such
a relationship is found in 54% of the cases (178), and 30% of the patients can
accurately state the cause (278). In our study, the trauma also shows a high
percentage - 30%, as the multiple traumas could not be associated with an increase in

the swelling frequency.
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Diagram 10. Impact of biting/stinging insects on angioedema triggering

Diagram 11. Number of traumas suffered and relationship with angioedema

triggering

Unlike the literary data showing the prevalence of stress (43%) and trauma
(54%) (186), in our study these two factors are not found in such a high prevalence

rate among episode triggers (Table 9). The explanation for this is probably the poor
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following-up of patients, which would highlight the impact of these provocative factors
with greater precision.

In the past, the patients with hereditary angioedema have been subjected to
frequent tracheotomy due to a lack of therapy and the lack of knowledge of the disease,
but in recent studies such extreme treatment is very rare. This fact is also accounted

for by our survey, which found that no patient was subjected to tracheotomy.

Table 9. Stress and traumas as edema triggers in HAE patients

From patient history

Total
Stress and traumas no yes
number % Sp number % Sp number %

stress 84 95.5 2.22 4 4.5 2.22 88 100
mechanical trauma 85 96.6 1.93 3 3.4 1.93 88 100
dental manipulation 84 95.5 2.22 4 4.5 2.22 88 100
surgical intervention 83 94.3 1.93 5 5.7 1.93 88 100
other trauma 88 100.0 - 0 0.0 0.00 88 100
after vaccinations and

immunizations 88 100.0 - 0 0.0 0.00 88 100
With other factors 60 68.2 4.97 28 31.8 4.97 88 100

Concomitant diseases

The number of concomitant diseases as well as their type were examined in the
group of patients with AE.

With respect to the first criterion it turned out that most patients (45.45%) have
one other disease and 1/3 only have a problem with C1 inhibitor deficiency, which is
presented in Diagram 12.

The type of the other diagnosis made in addition to the one already available —
AE, will be discussed in Table 20. The aim is to determine with which diseases most
often combines this suffering, can some combinations be considered to be common or

there are other determinants factors for combining them besides the harmful habits.
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Diagram 12. Number of the concomitant diseases

In a number of publications and consensus, the association of angioedema and
urticaria with other diseases, including those with immune and autoimmune etiology
and pathogenesis, is commented on (223,224,261,275,279,280). We found that the
highest percentage of patients had heart disease (33%), fewer were those with other
suffering outside the studied predilection groups (27.3%), and not a small proportion
had autoimmune thyroiditis (14.8%) and musculoskeletal disorders (10.2%). These
data coincide with those reported by other authors for the incidence of concomitant

autoimmune diseases - 12% (55).

Data from the history of familial predisposition in relation to the
established allergic disease

In most cases, it appears that this information about the hereditary nature of the
allergic disease is lacking, which can be explained by the fact that in the collection of
patient data this section in the history of the disease is often omitted or compliance

with the requisites of the clinical path is required (Diagram 13).
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Diagram 13. Data from the antecedent history for familial predisposition in

relation to the established allergic disease

Table 10 shows that in the allergic diseases accompanying the patients, the
incidence of those with established atopic asthma is the highest, fewer are those with

another inherited allergy or rhinitis.

Table 10. Allergic diseases and data about the family burden in patients
with AE

Allergic disease number % Sp
- bronchial asthma 26 56.5 7.31
- allergic rhinitis 3 6.5 3.63
- other 17 37.0 7.12
Total 46 100.0 -

Almost all observed patients in the HAE group were found to be hereditary for
allergic disease, with AAE having such dependence in 33.3% with bronchial asthma
and in 66.7% with other, and the other patients in this group were mainly diagnosed

with another allergy (Diagram 14).
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Diagram 14. Data from the antecedent history for familial burden with the

established allergic disease

Of all the patients surveyed, only in about 0.4% was found heredity with HAE,
which is much less than the established population frequency. Again the large number
of patients affected by allergic sufferings where data is missing is impressive. Such
results are also indicated by other authors who try to show the HAE prevalence among
the population (124, 261, 280).

In the patients with hereditary burden, it was found that the father more often
exhibited the symptoms of the disease (Diagram 15). By frequency follows the mother

and, the most rare are the events with brothers and sisters.

29



Diagram 15. In which member of the family data of angioedema episodes have

been registered

CLINICAL AND DIAGNOSTIC PART

In the patients with AE diagnosis, arriving at the latter is an interesting problem
because many literary data indicate that this is a long process that sometimes covers
over 10 years. According to a large-scale Spanish study, this period averaged 13 years
(232). In our study, we have tried to answer also the question "who makes the
diagnosis for the first time?"

Half of the patients were diagnosed in a specialized department of allergy, about
20% - by the GP and not a small percentage - 15.9% at an emergency medical center
(Diagram 16). This indicates that most of the patients were referred to a specialist to

make the diagnosis.
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Diagram 16. Making the diagnosis for the first time

From our study, it becomes clear that most patients with angioneurotic edema
were admitted on the occasion of a subsequent incident (43.2%), but not few were
those the diagnosis of whom was made for the first time in the ward - 5%. There were
also those who, after the first attack, entered the hospital for diagnostic and therapeutic
specification - 29.5% (Diagram 17).

Diagram 17. The documented incidents with angioneurotic edema
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Table 11 shows that for the diagnosis making the author adheres to several
basic criteria. They are also covered in the Cicardi international algorithm in 2014 (70),
and a year later, the British Society of Allergy and Clinical Immunology offers another
algorithm where the main purpose is to better distinguish between angioedema with
and without urticaria (224).

Table 11. Criteria for acceptance of angioedema diagnosis

Criteria for acceptance of yes no

angioedema diagnosis number % Sp number % Sp total
Case history 88 100 - 0 0 - 88
clinical symptomatology 88 100 - 0 0 - 88
allergenic status 88 100 - 0 0 - 88
laboratory tests 47 534 5.32 41 46.6 5.32 88

Patients describe the greatest incidence of the swelling in the face, including the
lips and eyelids (43.2%). The swelling is localized in the lips in 4 of the cases, and
even less only in the eyelids - at 13.6%. Swellings of the soft tissues of the face and
neck, which in some cases are able to cause airway obstruction, were found in 9.1%
of the subjects studied (Diagram 18). Compared to the literature data, more than 7 of
the patients surveyed also indicated the most frequent localization of the swellings

subdermally and in the upper respiratory tract (278).

Diagram 18. Edema localization
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In a clinical aspect, in the discussion and analysis of the patients with registered
angioneurotic edema, besides the localization, the dynamics of development of the
swelling as well as its evolution are important. These are clinical-diagnostic criteria
important for the clinician, on which depend the correct therapeutic approach and the
choice of adequate therapies. According to the study, the patients reported that the
swelling was self-limiting and did not engage other areas in 71.6%, relatively rarely it
spreads - 15.9% and even less are the cases when it lasts for more than 24 hours with
adequate therapy - 12.5% (Diagram 19).

These findings coincide with the data published by the International

Angioedema Group (70).

Diagram 19. Swelling dynamics

In a large percentage of the subjects studied, the swelling was accompanied by
other symptoms, which was found not only in our study (84.1%), but also in other
authors (225). Some of these symptoms have been registered and described as
prodromal, i.e. the patient often is warned by them for the approach of the incident.
These signs, also known as "precursors", alert the patient and warn him of the

impending occurrence of angioedema.
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There is a wide variety of other symptoms accompanying the swelling, sometimes
reported by the patient also as prodromes. The most frequent are the itching (67%) and
the rash (52.3%), and in one quarter of the subjects studied there was redness
(erythema) in the swelling area. According to the literature data, similar results have
been reported for erythema, which occurs somewhat more often - 48% (225).

Significantly, a high percentage (46.6%) was found in the studied patients where
edema was associated with urticaria, which is the main distinguishing criterion in the
last classification (224). In 35.2% of the subjects studied, angioedema was the only
symptom and was rarely associated with other allergic and autoimmune conditions
(Diagram 20). The explanation for the predominant combination of angioedema with
urticaria should be sought in the presence of many common mechanisms for both

diseases, which in a not small number of cases are IgE-mediated.

Diagram 20. Angioedema and other allergic syndromes
In all patients, the diagnosis was made using at least two of the diagnostic
procedures of the algorithm used in the study, and medication treatment was required
to counteract the swelling. These diagnostic algorithms are well presented in the
literature review, which also shows that measuring at least of two laboratory criteria is

absolutely necessary to make a correct diagnosis (281,275).
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In the majority of cases with the application of antihistamines and steroids, an
excellent therapeutic effect has been achieved resulting in a complete reversal of
angioedema. Only one of the patients studied was referred for treatment in an intensive
care and resuscitation unit. The beneficial therapeutic response of angioedema to
antihistamines and corticosteroids indirectly indicates that these cases can be related

to the group of the acquired histaminergic angioedema (Diagram 21).

Diagram 21. Effect of the treatment with antihistamines and

corticosteroids on angioedema

As can be seen from Table 12, the use of specific agents for the treatment of
hereditary angioedema has not been necessary, which supports the above conclusion
that it is not about HAE but about AAE.

97.7% of the patients did not experience tracheotomy or other invasive
manipulation, which coincides with the data of the other authors (123,213).
Unfortunately, there are very few (1%) persons who have had edema prophylaxis,
probably due to the lack of adequate dispensary monitoring of these patients in pre-

hospital care, or due to financial reasons that impede the purchase of medication.
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Table 12. Other medications for swelling management

yes N/A Total
medications
number % Sp number % Sp number %
bradikinin antagonists 82 93.18 2.69 6 6.82 2.69 88 100

recombinant human C1-Esterase
82 93.18 2.69 6 6.82 2.69 88 100

inhibitor
fresh frozen plasma 82 93.18 2.69 6 6.82 2.69 88 100
concentrate of C1 Esterase inhibitor 82 93.18 2.69 6 6.82 2.69 88 100

LABORATORY-DIAGNOSTIC PART

Patients treated in the ward were subjected to specialized tests to prove or reject
HAE in only 24%, indicating that the probable diagnosis was largely certain even after
the application and documentation of the other main criteria - anamnestic, clinical,
allergenic and only in 24% of the cases a differentiation by laboratory criterion was
required.

The indicators included in the laboratory diagnostics of HAE in the algorithm
proposed by the International Group (127, 226, 263) are several - determining the
amount and function of C1 INH (the levels of antigenic and functional C1 INH,
respectively), determining the values of C1q, C4 and C3, whereas our study relies on
three of these indicators to make a diagnosis.

The largest number of patients showed sensitization to pollen (13.6%), less to
professional allergens (8.0%), and even fewer are the patients with objectified
sensitization to domestic dust, micro ticks, pets and medications (4.5%).

However, not a small number of patients were those in whom such data were
not obtained and it is difficult to account for the actual sensitization among the patients
in this group (84-97%).

With regard to genetic testing, patients have also not done it, probably because
there was not enough reason to seek out heredity or other, including financial, reasons.
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Hereditary angioedema

CHARACTERISTIC OF THE PATIENT POPULATION

In the patients with proven Hereditary Angioedema (HAE) an attempt has been
made to analyze the criteria already examined in the section of patient population
characterization. The number of the followed up patients with HAE was 8, and the
statistical processing of the data from the questionnaires and the results obtained was
based on the total number of visits and hospitalizations of each of them for the study
period. It is clear from Diagram 22 that these patients are mainly males (62.5%) and
that more than 2/3 of them live in the villages. Such is the distribution among females,
therefore, it cannot be assumed that there is an association between the sex and the

place of residence of the patient.

Diagram 22. Relationship between sex and domicile of HAE patients
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HOSPITAL TREATMENT

The 8 HAE patients followed up are described according to the diagnosis at
discharge, the purpose of which is to determine if the patient was admitted for the
already established illness in the hospital or there were other indications for the
hospitalization. From the analysis of the results obtained, it is undisputed that in the
prevailing number of the cases the patients were hospitalized in connection with their
primary disease — the HAE (Diagram 23). For this reason, there were few cases in
which another leading diagnosis has been determined at discharge (x2 = 15.435, P =
0.349).

Diagram 23. Diagnoses at discharge of the HAE patients

A large proportion of the patients were examined also as outpatients during the
study period given the need for more frequent control of their condition. This is also
due to the lack of prophylactic medical examination, through which to perform a
continuous, complete clinical, laboratory and therapeutic monitoring of the disease.

In analyzing the results, it became clear that patients with HAE were
hospitalized equally in an urgent and planned fashion. Such is the distribution of the
admission diagnoses by a regulation for their hospitalization. The same is consistent
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with the diagnostic and therapeutic algorithm of CP No. 291 used over the study years.
Such is also the distribution in the patients with angioedema at the time of admission,
most patients being admitted and treated as outpatients, or by another regulation,
rather than under CP No. 291, and only one is fully served under this CP. This fact
indicates that some changes in the algorithms of CP No. 291 should be made to
respond to the patient's actual needs. Patients discharged with the diagnosis of
Hereditary Angioedema, both combined type and Type 1, have not received any
medication, while those with type 2 were treated with at least one medication (83.3%).
Half of the patients with HAE type 1 underwent treatment with two medications
(33.3%). The conclusion from the data analysis is that it is important to know what the
diagnosis at discharge is. The diagnosis determines to a large extent the volume of the
treatment with medication (x2 = 21.341, P = 0.002).

ETHIOLOGICAL FACTORS

The triggering of a swelling attack of HAE type 1 in 46% of the cases was caused
by food, while in HAE type 2 - in about 18% of the cases. In the combined forms, food
products (allergens) were found to be a factor triggering HAE attacks in 27% of the

registered cases (Diagram 24).

Diagram 24. Food allergens
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Similar results have been reported in patients where the attacks have been
provoked by stinging insects. Again this factor was reported in the highest percentage
- 46%, for the patients of HAE type 1, followed by those with the combined form - 27%
and for HAE type 2, the frequency was again 18% (Diagram 25).

Diagram 25. Attacks provoked by insects

Trauma is a leading cause of a swelling occurrence in patients with
angioedema, especially in those with HAE. This conclusion is confirmed as a result
also of our study (Table 13), but unlike literary data, where 54% of the patients refer to
it as the most common cause of swelling (178), only 15% of our sick persons report it.
This applies to both one and several traumas sustained - 2, 4 in number (x2 = 28.696,
P = 0.004). Of the medications listed in Table 32 as provocative factors, only a few
were marked by the patients as a cause of a swelling occurrence, and only for some
of the diagnoses considered. In the group of preparations containing analgesics,
anesthetics and antipyretics it was found that in 5 of the patients diagnosed with HAE
type 1 there was a connection with the provocation by these medications. However,
this number turned out to be statistically insignificant to account for as a significant
criterion triggering the swelling appearance (x2 = 7.071, P = 0.070) (102).
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Table 13. Diagnosis at discharge and number of traumas sustained as attack-

triggering factors in HAE patients

Number of traumas sustained

Type HAE
Y 0 1 2 3 4 total
AAE number 2 0 0 1 0 3
%
66.7 0.0 0.0 33.3 0.0 100
hereditary number 5 0 4 0 0 9
angioedema o
combined ° 55.6 0.0 44 .4 0.0 0.0 100
hereditary number 4 5 1 0 5 15
angioedema type 1 .
fo 26.7 33.3 6.7 0.0 33.3 100
hereditary number 5 0 0 1 0 6
angioedema type 2 .
fo 83.3 0.0 0.0 16.7 0.0 100
number  4g 5 5 2 5 33
total .
fo 48.5 15.2 15.2 6.1 15.2 100

Results similar to those in our study reported Zingale et al. (275), which
emphasized that in 16% of the cases the cause of the swelling occurrence is the intake
of a drug. Angosti and Cicardi (23) come to similar conclusions

As reported in the literature data, there is not a small percentage of the patients
whose cause of swelling remains unclear - about 41% (275). In our study it turns out
that these are about 24.2% of the persons surveyed (x2 = 17.573, P = 0.001). This
conclusion applies both to patients with a combined form of HAE and those with HAE
type 2, the result being statistically significant.

Of the HAE patients surveyed, none reported a relationship between the
appearance of the swelling and the consumption of some food product (allergen),
whereas in the literature these are about 11% (275).

Unlike the authors mentioned in the literature review (275), the patients we
surveyed have not shown any association between the onset of the swelling and any
of the following agents - insect stings, use of contrast media, and risk factors at the

workplace.
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Table 14. Relationship between stress and traumas and the appearance of a

swelling in the indicated diagnoses

hereditary hereditary hereditary

Stress and trauma angioedema angioedema angioedema total
combined type 1 type 2

number 0 5 1 6
stress

% 0.00 18.52 33.33 15.79

number 4 0 1 5
mechanical trauma

% 50.00 0.00 33.33 13.16

number 0 11 0 11
surgical intervention

% 0.00 40.74 0.00 28.95

number 4 11 1 16
another trauma

% 50.00 40.74 33.33 4211

number 8 27 3 38
Total

% 100.00 100.00 100.00 100.00

As indicated also by other authors, stress is one of the main factors triggering
and provoking the swelling, as this percentage in patients with HAE, according to the
data in the publications we have indicated, is 43% (186). In our study, this is true mainly
for the patients with HAE type 1, but due to the small number of cases, these results
are statistically unrepresentative (x2 = 4.080, P = 0.253) (Table 14).

Mechanical trauma can also cause the occurrence of a swelling. Such a
relationship was registered in 13.16% of the patients we studied, most of whom had a
combined HAE. However, according to the literature, this percentage is much higher -
54%, but the results still indicate the trauma as a significant provoking factor (x2 =
7.978, P = 0.046) also in the persons surveyed by us. To the group of the traumatic
agents belongs also the surgical intervention which appears as a factor provoking the
occurrence of swellings in 40.7% of the patients diagnosed with HAE type 1. This result
is commensurate with the frequency described in the literature. The data obtained for
other types of traumas also confirm this relationship, especially for HAE type 1 (x2 =
7.071, P = 0.070). In not a small percentage of patients (42.11%), other factors
triggering the HAE attacks were also reported, especially in patients with HAE 1 (x2 =
1.358, P = 0.716), but the results are insignificant.
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Of the 8 HAE patients studied, only two had invasive larynx manipulation during
the studied period, which compared to the data from the survey showed not a small
incidence. The differences in the results published in the literature on this criterion can
be explained by a number of factors, such as the possibility of faster access to
specialized allergy aid and the availability, especially in the countries wealthier than
our, of more opportunities, including modern medicines, the application of which,
especially for controlling the acute phase of the swelling (attack) is provided by the

health insurance fund, and the funding is insured.

CONCOMITANT DISEASES

Concomitant diseases were found in patients with combined form of HAE and
type 2 and the results were statistically significant. In the general group of HAE
patients, those with concomitant diseases are about 36.4% and this percentage is
higher than that described in the literature - 12% (55).

In analyzing the data from the questionnaires of HAE patients, it was observed
that the concomitant diseases were predominantly of two groups - autoimmune
thyroiditis and diabetes mellitus, for which the latest studies have confirmed a strong
genetic predisposition and almost the same triggering factors as in the attacks in
patients with angioedema.

The number of concomitant diseases is the highest in the patients discharged
with HAE type 1 diagnosis — of them 46.7% have one concomitant disease and 53.3%
have two (Diagram 35). These results are statistically significant (x2 = 24.846, P =
0.000), which is indicative of the fact that patients with hereditary burden often have a
combination of HAE with other diseases. The data we have received correspond to
those of the literature sources studied (55).

The number of concomitant diseases is the highest in the patients discharged
with HAE type 1 diagnosis — of them 46.7% have one concomitant disease and 53.3%
have two (Diagram 26). These results are statistically significant (x2 = 24.846, P =
0.000), which is indicative of the fact that patients with hereditary burden often have a
combination of HAE with other diseases. The data we have received correspond to

those of the literature sources studied (55).
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Diagram 26. Number of concomitant diseases

Table 15. Relationship between the HAE type and the reported concomitant

diseases

hereditary hereditary hereditary

Concomitant diseases angioedema angioedema angioedema total
combined type 1 type 2

number 4 14 0 6
diases of CVS

% 50.00 60.87 0.00 31.58

number 4 4 0 8
cerebrovascular disease

% 50.00 17.39 0.00 4211

number 0 5 0 5
other

% 0.00 21.74 0.00 26.32

number 8 23 0 19
Total % 100.00 100.00 0.00 100.00

As expected, in HAE patients a rather high percentage of concomitant

cardiovascular diseases (Table 15) has been reported. It accounts for 31.58% of all

HAE patients, this pathology being the most prevalent among patients with HAE type
1 -60.87% and these results are statistically significant (x2 = 20.273, P = 0.000).
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The other socio-significant suffering that is recorded in this group of patients is
the cerebrovascular disease - about 42% of the studied HAE patients reported a
cerebrovascular accident, with most of the subjects being in the group with combined
form or HAE type 1. But their number is not sufficient to be considered as a noticeable
trend (x2 = 5.433, P = 0.143).

In 26.32% of the patients, other conditions were also reported, most commonly
reported in patients with HAE type 1, but their number was not significant to be
reflected in the results (x2 = 7.071, P = 0.070).

Profession and risk factors of the working place may be in the role of factors
triggering the occurrence of a swelling in patients diagnosed with HAE but do not
condition the disease, given its heredity and genetic predisposition.

In 62.5% of the patients in the studied HAE group, a proven familial
predisposition was established, and this was most pronounced in those diagnosed with
HAE type 1 and 2 but data were not sufficient to assume this dependence (x2 = 10.940,
P =0.090).

In a small proportion of HAE patients, a familial predisposition to a specific
allergic disease was found, only in 5% was found an association with bronchial asthma
and in the other 26-31% there was also another allergic disorder but the data were not
statistically significant x2 = 5.965, P = 0.113).

We need to clarify whether this is a random mutation that as a frequency in the
literature occurs in 25% of the patients (24), or it is about passing on a certain genetic
defect in the family. In our study we found that 60.6% of patients had a proven genetic
burden, with the most pronounced relationship being in patients with HAE type 1 and
2 diagnosis, 18.2% each (x2 = 13.127, P = 0.041) .

However, in 74 of the cases, there is no evidence of such a hereditary burden,
possibly due to the lack of knowledge of the disease or the impossibility of a genetic
testing (Diagram 27). In our country, genetic testing of patients is not routinely
introduced in clinical-diagnostic practice, given its high cost, costly equipment and

consumables necessary for its performance.
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Diagram 27. Hereditary burden and diagnosis at discharge

As it turned out in the examination of the patient population, most of the patients
had a family connection with the father's suffering, and in the group surveyed, everyone
had indicated the father as the bearer of the burden. In the group of HAE patients, from
the questionnaires became evident the relationship with the father as well as the

brothers, and almost in 30% of the patients there were no data for a kinship.

CLINICAL-DIAGNOSTIC PART

More than half of the patients were diagnosed by a specialist in outpatient care
(54.5%), and only 15.2% were diagnosed by an allergy specialist in a hospital (Diagram
28). However, for a large percentage of the patients (30.3%), it was not possible to
establish where and by whom the diagnosis was made (x2 = 34.320, P = 0.000). Data
suggest that more awareness campaigns need to be conducted among general

practitioners to shorten the pathway and time for diagnosis making.
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Diagram 28. Where for the first time the diagnosis of angioneurotic

angioedema was made

All patients surveyed described more than 3 incidents with swelling. The most
documented incidents occurred in patients with HAE type 1 (46.9%), indicating that in
this group of patients the disease is more severe and the indications for hospitalization
are usually associated with the need of treatment. In the combined form of HAE, the
incidence of the reported incidents is about 28.1%, and the least frequent
hospitalization is required in patients with AAE.

In over 80% of the HAE type 1 patients, the swelling is reported in the soft
tissues of the face, lips and eyelids. In 5 of the visits of patients with HAE type 1, the
swelling was reported only in the lips, and in 9 - the reported localization was only in
the tongue. For the combined HAE, in the greatest percentage of the patients the
swelling was localized in the area of the face and neck - 38.1%. Most often edema is
located on the limbs in HAE type 1 (44.8%). HAE type 1 patients, however, often have
swellings with a different location than those already mentioned, and in a very high
percentage (48.4%), which is confirmed by the literature data (278).

The swelling of the lips and tongue as a single localization is noted in patients

of the group of combined HAE form.

47



In the patients with combined HAE, the most common swelling localization
(38.1%) is in the soft tissues of the face and neck. Similar is the predilection in the
other two forms - NAE type 1 and 2 (28.6%), which is confirmed by the literature
sources reviewed (278).

These data correspond to those reported in the review by other authors and can
be taken into account by any physician admitting a patient with a similar symptom.
Regardless of the physician's qualifications, this rare disease should always be thought
of in the presence of a swelling in the soft tissues of the face, neck, eyelids and lips
with an unclear cause, tense course and non-response to conventional anti-allergic

reaction therapy.

Diagram 29. Dynamics of the swelling

Typical for HAE is that the swelling is self-limiting, which is also confirmed by
our study (Diagram 29). In the acquired forms a more characteristic phenomenon is
the migrating of edema to adjacent zones. Regarding the reversal development,
according to our data the swelling undergoes a rapid reversal in only 11% of the cases,
and in the combined HAE type. Despite the already shown results for a prediction in

the dynamics, however, the statistical processing shows that there is no association
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between the diagnosis at discharge and the dynamics of the swelling (x2 = 11.855, P
= 0.065).

Most patients have concomitant symptoms that accompany or predict the onset
of the swelling. Of interest are both their number and their type, so we tried to
characterize and compare the patients by both criteria. All patients with AAE have at
least 5 accompanying symptoms, while those with a combined HAE type most often
have two other symptoms (75%) as well as in HAE type 1 (44.4%). In the surveyed
patients with HAE type 2 only one concomitant symptom (66.7%) (x2 = 26.742, P =

0.008) was most commonly reported.

From the analysis of the concomitant symptoms reported by the HAE patients,
it was found that itching is the most common symptom in 47.4% of the patients with
HAE type 1. This also applies to HAE type 2 patients (31.6%) and to a lesser extent in
those with combined HAE - 21.1%. In the statistical processing it was found that there
is an association between the diagnosis at discharge with whether the patient will have
itching as a concomitant symptom (x2 = 20.000, P = 0.000).

In return, the pain reported by some of the HAE patients is not associated with
the diagnosis at discharge in this group (x2 = 7.778, P = 0.051), although it is often a
symptom accompanying the swelling.

The rash is associated with patients with AAE and HAE type 1 (x2 = 20,000, P
= 0.000) and the established association is statistically significant. The same applies
to the "difficulty in breathing" symptom, which is most commonly reported in patients
with HAE type 1 (66.7%) (x2 = 8.657, P = 0.034).

Another frequent concomitant symptom of the swelling is the change in the voice
that is definitely associated with HAE type 2 (85.7%) (x2 = 16.093, P = 0.001).

"Wheezing" as an edema concomitant symptom is found only in patients with
AAE (x2 = 20,000, P = 0.000).

Other concomitant symptoms of the swelling were reported in 45% of the
patients, most commonly in patients with HAE type 1 - 33% and type 2 - 55% (x2 =
7.991, P = 0.046).

From the data in Table 35 it is seen that in 45% of the cases, both in the
combined HAE and HAE type 1, the angioedema is the only allergic syndrome but in
HAE type 2, in 83.3% of the cases it is combined with others. This suggests that the

diagnosis at discharge is important to conclude whether other allergic manifestations
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are expected in a given patient, as literature data (55) (x2 = 29.796, P = 0.000)
indicates. The questionnaires show that the most common combination of HAE with
allergic diseases is that with asthma, which is confirmed by the literary data we have
quoted (6, 18, 30, 55, 162, 173).

DIAGNOSTIC PROCEDURES AND THERAPY

In the surveyed patients with HAE type 1 and 2, only two diagnostic procedures
were needed to arrive at the exact diagnosis, which corresponds to the diagnostic
algorithm mentioned in the review (275). The small number of diagnostic procedures
required for the correct diagnosis is explained by the high professional qualification of
the allergologists working at the clinical facility who have also another clinical specialty.
What is important is the fact that the prevalence of HAE patients have already been
diagnosed and their hospitalization referred to the need to manage a sequential
episode or to the necessity of dynamic clinical and paraclinical follow-up and disease
control. It should also have in mind the fact that some of the HAE patients have been
surveyed on the basis of the data in the medical documentation from the interim
epicrises of the specialized hospital commission for work with NHIF and outpatient
consultations with allergologists and immunologists.

In most patients, in order to control the swelling, drug treatment is required, as
for HAE type 1 the percentage is about 100% of the patients, for the combined form -
88.9%, and for HAE type 2 - 100.0%, i.e. the diagnosis at discharge was not associated
with the therapy used - almost all patients were treated with medication to control the
attack (x2 = 2.750, P = 0.432).

An unsatisfactory effect of the treatment with antihistamines and corticosteroids
is reported in all HAE patients (x2 = 8,308, P = 0.040). These results support the
pathogenetic mechanisms described in the literature (90, 94) and effect is only
expected in the acquired forms of angioedema.

All patients in the HAE group received a recombinant C1 esterase inhibitor with
the exception of three of them, for whom data were missing, which is also
recommended by the accepted algorithm of BSACI of 2015 (224) to manage the
swelling.

Fresh frozen plasma was administered to all HAE type 1 patients with excellent

effect.
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In over 50% of the patients, the time of occurrence of the effect of the treatment
with a given drug was not recorded, and in 30% of them the response occurred
between 1-3 hours. In patients with AAE, the effect occurred between 1-3 hours,
proving the different mechanism of the course of this swelling. This relationship is best
accounted for in patients with HAE type 1 and combined HAE diagnosis, and in HAE
type 2 patients the effect is expected to be between 3 and 4 hours (x2 = 23.264, P =
0.026).

The analysis of the data from the questionnaires shows that whether an invasive
manipulation of the patient will be undertaken due to a life-threatening swelling
depends on the diagnosis at discharge (x2 = 22.728, P = 0.001). There are no data for
over 54.5% of the patients, but 4 patients underwent such a treatment and they are
from the group of patients diagnosed with HAE type 1 (26.7%). These data repeatedly
exceed the frequency of this manipulation in the publications mentioned in the review
- about 1% (116).

The prophylactic therapy was conducted in 72.7% of the surveyed patients, but
its significance was not considered in the indicated diagnoses at discharge, although
it was most widely used in patients with HAE type 1 (80.0%). In many patients there is
no data of the result of the prophylaxis performed (21.2%) (x2 = 3.859, P = 0.696).

LABORATORY-DIAGNOSTIC PART

For all patients in the indicated groups, this study was conducted with the aim
of optimal disease control and adequate and well-established therapy.

Tests performed at the C1 esterase inhibitor level are consistent with the
diagnostic algorithm adopted by the Angioedema International Group (70) and the
British Society of Allergology and Clinical Immunology (224).

In the group of combined HAE patients, 77.8% had a decreased level of the
indicated marker, and in HAE type 1 - 66.7%. As expected, in all HAE type 2 patients,
this indicator is within the reference range, and its determination is the primary
screening method for confirming the diagnosis and the type of HAE (x2 = 12.368, P =
0.006).

The expected level of C4 was decreased in most of the diagnoses mentioned,

but this relationship was the most pronounced in patients with HAE type 1 (66.7%) and
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the combined form (71.4%), in AAE it is usually within the reference range as in HAE
type 2 (83.3%) (x2 = 13.486, P = 0.036).

The level of functional C1INH according to the literature data in the group of
HAE patients is always decreased. Therefore, we did not expect in our study to
establish a relationship between the HAE type and the value of the indicator (x2 =
1.470, P = 0.689). In 37.5% of the patients surveyed, the registered values of the
studied indicator were found to be within the reference range, with 60% of the patients
diagnosed with HAE type 1 and 50% with HAE type 2.

It is clear from Diagram 30 that in AAE patients elevated levels of total serum
IgE are objectivized, while in the other two groups of patients with HAE type 1 and 2,
its levels are normal due to differences in pathogenetic mechanisms of angioedema
(x2 =14.182, P = 0.007).

Diagram 30. Level of total serum IgE at discharge

Tests for specific IgEs were performed for all patients from the indicated
diagnostic groups, except for one, that is of great importance for making an accurate
diagnosis (x2 = 33.846, P = 0.000). Unfortunately, for a large proportion of the patients
data on performed skin-allergic samples (78.8%) are missing, but the diagnosis at
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discharge is important for the obtained .results from the specific IgEs because it is an
important differential diagnostic criterion.

Skin-allergic tests are known to be an in vivo method of detecting a
sensibilization to the investigated allergens, and skin tests remain the most accurate
method of allergy diagnosis (97). Determining this criterion in the survey of the patients
is to establish whether and to what extent HAE patients have an association with
allergic diseases. Unfortunately, a definitive conclusion on this issue cannot be made,
as only 18.2% of the studied patient population with HAE have been subjected to skin
tests in order to identify a sensibilization to a particular allergen. In the other patients
data from such tests are missing (x2 = 6.000, P = 0.014). However, it appears that the
diagnosis at discharge is important because a sensibilization to the greatest number
of allergens was found in patients diagnosed with HAE type 2, 100.0% of whom were
sensitized to 1, and 16.7% of all surveyed patients were with allergy to three allergens.
Of the 6 tested patients, 5 had an objectivized sensibilization to house dust, 1 to pollen,
1 to micro-ticks and 1 to allergens of animal origin.

In the surveyed patient group, there is no data in the medical records that the
level of C3 has been tested and at discharge its levels were within the reference range
in all patients.

In 8 patients in the HAE group (68.8% of type 1 and 31.3% of type 2), CH50
was tested, which is important to distinguish between the two major forms of
angioedema - HAE and AAE, as in the second diagnosis the values are always
severely decreased (127).

Unfortunately, there are no data on genetic tests that we may analyze perhaps
because of the still high prices of these tests for the patients with the Bulgarian
standard of living and the inability to do them in pre-hospital care due to regulatory

standards deficiency and non-payment by the NHIF.
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Summarized conclusions

CONCLUSIONS ON TASK 1:

There is a trend towards an increase in the hospitalized patients with

Angioneurotic edema, with an average age of over 50 years.

The disease is registered, diagnosed and treated by way of urgency as well as

in a planned way, most of the patients being in the city.

A higher incidence of the disease among the females who are engaged in a

particular profession is established.

CONCLUSIONS ON TASK 2:

The spectrum of etiological factors triggering the clinical manifestation of the

angioedema is varied.

Drugs and the effect of traumas are the leading causes for the occurrence of

the angioneurotic swelling.

The pharmacological agents and substances most commonly triggering the
disease are acetylsalicylic acid, non-steroidal anti-inflammatory drugs,

antibiotics and chemotherapeutics, analgesics, topical preparations, hormones.

Angioedema-inducing factors among food products most commonly are nuts

and eggs, this frequency being lower than the reported in the literature.

Professional etiology is with a leading incidence in the diagnoses at discharge,
but also an increase in the patients with angioedema at the expense of those

with unspecified allergy is noted.

It is noted, regarding the demographic and social status, that the disease
predominates among the patients in the age group of over 50 years with
predominance of the working females in the cities while the lowest share is
that of the students.

It was found that for the studied Hereditary angioedema patients the leading

factor triggering the swellings are food allergens and insects, followed by
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frequency by the trauma, and analgesics, anesthetics and antipyretics are

outlined in the examined groups of medicines.

The trauma stands out as a leading factor triggering angioedema attacks in
patients with HAE type 1. The mechanical trauma is the most common
provoking factor for the combined type of HAE, and surgical interventions are

triggering the edema in HAE type 1 patients.

In 27.3% of the surveyed HAE patients was established data about suferred
invasive manipulations of larynx, which is higher than the frequency reported

in the literature.

CONCLUSIONS ON TASK 3:

The outcomes of the study testify to the variety of both the clinical forms and
the clinical picture of angioneurotic edema as well as the presence of other
concomitant diseases with allergic and non-allergic etiology and

pathogenesis..

In most cases the localization of the swelling is in the soft tissues of the face,

lips and eyelids, which confirms the data reported in the literature.

Regarding the localization, the dynamics and the evolution of the angioedema,
the study found that in the patients with HAE the localization of the swelling is
most ofen in the face, lips and eyelids, as in the patients with HAE type 1 in
half of the cases it also covers other parts of the body (48.4%). The swelling
dynamics in hereditary forms is limited at the place of manifestation (88.9%),

whereas in the AAE it migrates more often (100%).

In 84.1% of the cases, the swelling is accompanied by other symptoms, usually
2-3 in number, with the most commonly reported concomitant clinical

manifestations being itching, rash and erythema.

The survey found that angioedema is often combined with other allergic
syndromes, predominantly urticaria (46.6%), and in 35.2% of the surveyed

patients this is the only symptom.

Nearly half of the patients with angioneurotic edema have at least one
concomitant disease (45.5%). The most common among the concomitant and
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socially significant diseases are the diseases of the cardiovascular, endocrine,

musculoskeletal, nervous and respiratory systems.

In the patients with reported hereditary angioedema concomitant diseases
were found in 36.4%, which exceeds the literary data twice. The most
concomitant diseases were established in the patients with HAE type 1, with
nearly half of them having one, and a little more - two or more concomitant
diseases. Of the reported concomitant diseases, the most common in the
patients with HAE type 1 are the cardiovascular diseases. Most patients with
cerebrovascular disease and cerebrovascular accidents have been registered
in the patients suffering from a combined type of HAE.

CONCLUSIONS ON TASK 4:

Diagnostic criteria used for the study reveal the leading role of three of them —
medical history, clinical picture and allergenic status. They are considered in the
diagnosis of the angioneurotic edema for the entire surveyed group. In 53.4%

of the examined persons, the diagnosis was supported by laboratory tests.

The clinician-allergologist is the leading physician in the diagnostication of the
angioneurotic edema, while immunological laboratory tests are important for
making the correct and exact diagnosis of patients with hereditary
angioedema.

In most patients, the diagnosis was made in a specialized clinical hospital
structure of allergy (51.1%).

In a large number of patients, the clinical diagnosis was made with some delay
(43.2% of the patients were hospitalized after having received more than three
attacks), confirming the "late diagnosis" (232) described in the literature and

only for 4.5% of the cases this is the first incident.

The outcomes of the study confirm the significance of the inheritance and the
clinical-genealogical study of the familial transmission of the disease, the
clarification of which is an important diagnostic criterion, especially in the
patients with HAE (the hereditary burden was proven in 60.6% of the patients
by means of the medical history, the best expressed in HAE type 1 and 2 —
18.2% each).
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Among the laboratory tests aiming at the differentiation of HAE, the leading
role and significance of three diagnostic laboratory criteria stands out, namely:
determination the level (the quantity) of C1-esterase inhibitor, its function
(determination of the functional C1INH) as well as the level of C4. Among the
specific allergenic tests, skin allergy testing is the most commonly used to
objectivise the sensibilization to allergens in the patients with acquired

angioedema (this was found in 33.3% of the cases).

In the surveyed HAE patients, sensibilization is mostly detected in the patients
with HAE type 2, as the sensibilization to one allergen is detected in 83.3%,
and in 16% - to two allergens. The most common allergen to which a
sensibilization is reported, is the house dust. Biomarkers for atopy and allergy,
such as IgE levels and blood eosinophils, are found to be elevated in AAE,

with the results correlated with those from the skin allergy tests.

The dynamic clinical and laboratory monitoring of HAE patients is a necessary
condition for assessing the medical effectiveness and improving the quality of

life of people with this rare disease.

CONCLUSIONS ON TASK 5:

The most commonly used medications for treatment of angioneurotic edema

are of the groups of glucocorticosteroids and antihistamines.

Given the specificity of HAE's etiology and pathogenesis, the results of the
study confirm the ineffectiveness of the conventional antiallergic therapy with
antihistamines, corticosteroids and adrenaline in HAE patients. Good
therapeutic response to and beneficial management of HAE is achieved by the

use of specific therapy with a recombinant C1 esterase inhibitor

The results of the study confirm the beneficial therapeutic effect of the use of
fresh frozen plasma for the management of the attacks in the patients with
HAE type 1. Due to the deficiency of bradykinin antagonists, it continues to be

an alternative to influence the swellings.
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CONCLUSION

The analysis of the results of the conducted study shows that the methods
and means for effective treatment of angioneurotic edema are based both on the
application of the established international consensus and diagnostic-therapeutic
algorithms and on the adaptation of the therapy to the patient's individual
characteristics. The principles and rules derived from the medical standard on clinical
allergology are the basis of the strategy for the prevention, treatment and control of the
patients with angioedema. And the application in the allergy practice of clinical and
therapeutic approaches based on the medicine of evidence is a prerequisite for

ensuring a higher quality of life for people suffering from this disease.
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CONTRIBUTIONS OF THE DISSERTATION WORK

CONTRIBUTIONS OF SCIENTIFIC-THEORETICAL ASPECT:

For the first time in Bulgaria the problem of angioneurotic edema is considered
in its comprehensiveness and diversity, as apart from the clinical and
diagnostic indicators, there have been studied and analyzed indicators related

to the socio-demographic characteristics of the surveyed patient population.

An original contribution of the dissertation is the design of the study with the
used panels of epidemiological, etiological and clinical-diagnostic and

laboratory-diagnostic criteria.

For the first time in our country a thorough analysis of the etiology of the
disease has been carried out, by surveying and analyzing a wide range of
factors triggering and provoking the manifestations of angioedema -
medications, foods, insects, traumas, invasive manipulations, factors related

to the working environment.

A special place in the study of the etiology of the disease is dedicated to the
study and the specification of the familial predisposition and burden, as well as

the role of the concomitant diseases as factors triggering the swellings.

For the study of the disease, of great importance is the established by us

leading role of drugs and traumas as angioedema triggers.

To the contributions having an original nature may be referred the study of the
persons surveyed on criteria related to the hospital treatment, which is the only

one of its kind on a regional and national scale.

The results and conclusions obtained from the survey can be used to

phenotypize the disease.
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CONTRIBUTIONS OF SCIENTIFIC AND APPLICATION ASPECT:

An original contribution of the dissertation is the design of the study with the

used criteria divided into 5 sections (parts).

An original contribution is the approach in the study of the patients with
Hereditary Angioedema, which on the one hand are considered as a rare and
particular form of the angioneurotic swelling, and on the other hand, through
the clinical and laboratory criteria followed-up in dynamics from various

documentary sources in dynamics.

The clinical and diagnostic criteria used in the study highlight the clinician's

leading role and importance in the diagnostics of the disease.

Laboratory criteria used in the survey show the importance of blood
eosinophils and total IgE levels as biomarkers that can be implemented as a
routine and generally available method in the differentiation between allergic

and non-allergic forms of angioedema.

The panel of immunological indicators including the determination of C4 levels,
the amount and quality of C1-INH used for the purpose of the study can be
used to differentiate between the vague and unresponding swellings and the

ones conventionally treated.

The used panels of clinical and laboratory diagnostic criteria may serve to
modernise and update the existing algorithms for diagnostics and treatment of
angioneurotic edema and HAE under clinical paths financed by the NHIF
budget. The same can be proposed and discussed by the structures and
bodies contracting the National framework contract, such as the Ministry of
Health, the National specialized medical board by specialties, the Bulgarian

Medical Association, the management board of NHIF.

The results and conclusions of the survey can serve to optimize the public

spending on diagnostics and treatment of the disease.
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CONTRIBUTIONS HAVING A CONFIRMATORY CHARACTER IN THE AE PATIENTS:

The study confirms the role and importance of angio-neurotic edema as one

of the most common systemic allergic reactions in clinical practice.

The results of this work confirm the dominant role of drugs and traumas as an

etiological factor triggering the manifestation of angioedema.

The survey confirms the key role of allergologists in the diagnostics and

monitoring the disease.

The results of the conducted study confirm the leading role of the clinical

criteria in the diagnostics of angioneurotic edema

The analysis of the data obtained confirms the delay in the making of the exact

diagnosis.

The study carried out confirms the priority and the importance of the treatment

regimens to control the angioedema, established in clinical practice.

CONTRIBUTIONS HAVING AN ORIGINAL CHARACTER IN THE AE PATIENTS:

Results of the study objectivize the diverse socio-demographic profile of the
individuals with angioneurotic edema, among whom the disease affects more
often those over 50 years of age, occurs more often in the working females,
and among those exercising medical profession, it predominates among the

orderlies and the personnel of the service staff.

The professional etiology stands out as one of the leading in the discharged

angioedema patients.

The diagnostic algorithm used in all patients surveyed stands out as a
determinant at the diagnosis making, and the clinical criteria presented by the

triad — medical history, clinic, allergenic status - as absolutely necessary.

As an original contribution of the dissertation work in regard to the combination
of the angioneurotic edema with other allergic diseases/ syndromes, can be
accepted the association with urticaria found in almost half of the subjects

surveyed.
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As a first step blood eosinophils and total IgE levels may be used as reference
points among the diagnostic criteria to differenciate between the allergic and

non-allergic forms of angioedema.

As a second step, skin allergy tests and the determination of the levels specific
for IgE can be used to more accurately identify the specific allergic angiogenic

mechanisms.

CONTRIBUTIONS HAVING A CONFIRMATORY CHARACTER IN THE HAE PATIENTS:

The results of this study confirm the role and significance of the hereditary

burden and the genetic predisposition in the HAE patients.

The clinical and diagnostic criteria used in the study confirm the leading role of
the medical history, the clinical picture and the allergenic status for the

diagnostics.

With regard to the etiological factors, the results of our study confirm the
leading role of medications, food allergens and traumas as triggering the HAE

attacks.

The results of the studied and followed up localization in dynamics confirm the
soft tissues of the face and neck, incl. lips and eyelids as the most frequent
areas of swelling. The swelling dynamics in hereditary forms is limited at the

place of appearance (88.9%), whereas in AAE it migrates more often (100%).

Data of the study confirm the role of C4, the determination of the quantity and
quality of C1INH as the leading laboratory criteria for the diagnostics of the

disease.

The results of the study confirm the conclusion that an effect of antihistamines
and corticosteroids can be expected only in the acquired forms, whereas in the
hereditary forms, given the specificities in the pathogenesis, specific therapy

with recombinant C1 esterase inhibitor is required.

The results of the study confirm the leading role of allergologists and
immunologists in diagnosing the disease and its follow-up.
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CONTRIBUTIONS HAVING AN ORIGINAL CHARACTER IN THE HAE PATIENTS:

The sensibilization to some allergens, particularly in the patients with HAE type
2, objectivized by means of skin allergy tests, is indicative of an association

with IgE-dependent/mediated mechanisms.

Such an association is also established in the clinical practice, evidenced by a
number of clinical cases described and published by us, in which there is a
unique combination of allergic with non-allergic/pseudo-allergic, non-
immune/mechanisms. These have been reported in patients with proven HAE
combined with allergic asthma, allergic rhinitis, urticaria, contact allergic

dermatitis, and others.

An original contribution to the theory and practice of HAE represent the unique
cases of combination between patients with rare and congenital diseases,
described by us, such as the case of a patient with HAE and Arnold-Chiari type

1 syndrome (malformation).

An original contribution in the study of the clinical manifestation of the swelling
in the patients with HAE is the established frequent combination of the swelling
with other concomitant symptoms, among them predominating the itching,

rash, difficulty in breathing and changes in the voice.

Our findings that concomitant diseases are found in 36.4% of the HAE patients,
which exceeds literary data twice, is an indisputable contribution to studying

the relationship of the disease with other types of pathology.

An increase in the number and nature of the factors provoking the angioedema
attacks has been identified in the follow-up of the HAE patients in dynamics,
which allows the study of mechanisms of influence of other diseases on the

course and manifestation of the disease.

The panel of clinical criteria used for the purpose of the study is an original

contribution to the diagnostics of the disease.

This is also the panel of laboratory immunological tests that is applicable for
the needs of the diagnostics in the context of chronic under-funding of the

health care system.
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RECOMMENDATIONS

After discussion and analysis of the results obtained from the study, the

following recommendations can be made:

1.

The clinical and laboratory diagnostic criteria used for the purposes of the
study to be proposed to the expert groups at the National specialized medical
bord of Clinical allergology and Clinical immunology for discussion and
validation as diagnostic-therapeutic algorithms in the implementation of
diagnostic and therapeutic activities for the disease Angioneurotic edema
under CP No. 106 having 10 T78.3 as a code according to ICD.

The clinical and laboratory diagnostic criteria used for the purposes of the
study to be proposed to the expert groups in at the National specialized
medical bord of Clinical allergology and Clinical immunology for discussion and
validation as diagnostic-therapeutic algorithms in the implementation of
diagnostic and therapeutic activities for the disease Hereditary angioedema
under CP No. 110 having 10 D84.1 as a code according to ICD.

The clinical and laboratory criteria used in this study can be used as a basis to
modernise and update the regulation on the work of the specialized
committees for work with NHIF to carry out substitution therapy in patients with

hereditary immunodeficiency states.

The results and conclusions of the dissertation work can be applied in practice
in the establishment and functioning of the rare disease reference centers in

the country.

The design of the study, the results obtained and conclusions can serve as a basis for

the development, discussion and adoption of a National Consensus on diagnostics and

treatment of Angioneurotic Edema.
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