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Summary.

Allergic disorders constitute a significant problem that substantially impairs quality of life, engages practitioners across
multiple medical specialties, and imposes a considerable economic burden on healthcare systems. Unsatisfactory therapeutic
outcomes in comorbid conditions are frequently attributable to pharmacological hypersensitivity. The widespread and increasing
use of angiotensin-converting enzyme (ACE) inhibitors has been associated with a marked rise in the incidence of angioedema.
Accurate differentiation among the various forms of angioedema therefore remains a critical element of the diagnostic process.

The aim of the work was to analyse the features of hypersensitivity reactions in patients with diabetes mellitus, to examine
the characteristics of angioedema cases, and to improve the diagnosis, prognosis, and prevention of this pathology.

The attention of practitioners in therapeutic and surgical specialties should be directed towards the specific features of
angioedema in patients receiving angiotensin-converting enzyme inhibitor therapy.

Materials and methods. Outpatient medical records and case histories of 188 patients with diabetes mellitus who had
documented episodes of reactions classified as allergic (main group) and of 122 patients with similar reactions but without
diabetes mellitus over a 10-year period (2015-2024) were analysed. Within the main group, a subgroup of 48 patients with
hypersensitivity reactions manifesting as angioedema and/or acute urticaria was identified. Data from questionnaires completed
by patients who consulted the Department of Clinical Immunology, Allergology and Endocrinology during the specified period
were also analysed. General clinical, biochemical, immunoenzymatic, instrumental, statistical, and analytical methods were
employed. The study was conducted in accordance with the fundamental principles of bioethics as set out in the World Medical
Association Declaration of Helsinki. Clinical data were analysed retrospectively on the basis of medical documentation and
questionnaires. Informed consent for the use of the obtained data in scientific research was provided by patients who completed
questionnaires and underwent consultative examination. All personal data were anonymised and used exclusively for scientific
purposes. No additional invasive interventions were performed, and no risk to patient health was incurred. Statistical processing
was performed using descriptive and comparative statistical methods. Data are presented as absolute and relative values (%).
Comparisons between groups were conducted with account taken of clinical and anamnestic characteristics. Correlation analysis
was applied to assess the relationship between the duration of diabetes mellitus and the frequency of hypersensitivity reactions.
Results were considered statistically significant at p < 0.05. The study was performed as part of a pilot project. Further research
is planned to expand the sample size and verify the obtained results.

Results and discussion. The duration of diabetes mellitus in the patients included in the study ranged from I to 30 years.
Insulin-dependent diabetes mellitus was diagnosed in 82% of the patients. A positive history of hypersensitivity reactions to
medications and food products was elicited nearly three times more frequently in patients with insulin-dependent diabetes
mellitus than in the control group, and this frequency correlated directly with the duration of the disease. In recent years
(2017-2024), changes were also observed in the overall structure of hyperergic reactions compared with the previously analysed
period (2014-2016). A shift towards an increased proportion of cases associated with hypersensitivity reactions to medications
was identified. Allergic reactions in patients with diabetes mellitus were more frequently associated with insulin preparations,
antibiotics, local anaesthetics, radiocontrast agents, and cardiac medications. Among the medications to which hypersensitivity
was documented or reported in the medical history, the frequency distribution was as follows: insulin preparations — 22.7%;
medications affecting the digestive system and metabolic processes — 23.17%, antibiotics — 20.5%, nonsteroidal anti-
inflammatory medications — 9.7%;, cardiac medications — 9.1%, vitamins — 3.6%, phytoforms —up to 2%. In-depth examination
of patients with episodes of angioedema included analysis of cases associated with lisinopril use in a 55-year-old woman
and a 70-year-old woman who presented with abdominal pain (in the latter case accompanied by vomiting and diarrhoea).
Computed tomography demonstrated oedema of the small-intestine wall. After discontinuation of the medication, no further
episodes of oedema occurred during the following year. Asymmetric facial angioedema was documented in two men aged 62
and 68 years during ramipril therapy (with an uncomplicated allergic history), as well as in men aged 59 and 75 years with
pronounced generalised skin itching without rashes but with isolated asymmetric oedema of the extremities during enalapril
therapy. Complete discontinuation of ACE inhibitors resulted in regression of symptoms within 1 week to 2 months. In 4 of
the 6 described cases, additional photosensitivity and skin hyperaesthesia were observed. Differential diagnosis primarily
excluded IgE-mediated anaphylaxis but also considered hormonal disorders in women (symmetrical facial and extremity
swelling), heart failure (pastiness), superior vena cava syndrome (chronic facial oedema), acute allergic contact dermatitis,
erysipelas or subcutaneous inflammatory processes of the face, lymphoedema, shingles, Crohn’s disease, systemic connective-
tissue diseases, and acute abdomen.

Conclusions. 1. Patients with insulin-dependent diabetes mellitus exhibit a 2.9-fold higher incidence of hypersensitivity
reactions compared with other therapeutic patients, with frequency directly correlating with disease duration and severity.
2. Differentiation between histamine-mediated and bradykinin-mediated angioedema constitutes a critical aspect of clinical
practice. A markedly increased risk of angioedema during ACE inhibitor therapy has been demonstrated in patients with
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a positive allergic history. Failure of angioedema to respond to antihistamines and corticosteroids should raise suspicion of
a bradykinin-mediated aetiology. 3. Immediate discontinuation of ACE inhibitor therapy is required, with subsequent replacement
by an antihypertensive agent from a different pharmacological class. 4. Knowledge of rare causes of acute abdominal pain
expands the differential diagnostic spectrum for surgeons, thereby enabling avoidance of unnecessary interventions. Cl-esterase
inhibitor deficiency should be excluded in cases presenting with isolated angioedema of the small intestine. 5. Anaesthesiologists
must be informed of potential adverse intraoperative reactions in patients on long-term treatment with certain antihypertensive
medications. 6. Mandatory professional nutritional education, prevention of polypharmacy, and meticulous recording of
documented hypersensitivity reactions in patient records at all levels of care are recommended as integral components of the

preventive measures programme.

Keywords: ACE Inhibitors; Diabetes Mellitus, Side Effects; Angioedema, Bradykinin.

Introduction

Allergic disorders constitute a significant problem
that substantially impairs quality of life in most
cases, engages practitioners across multiple medical
specialties, and imposes considerable costs on healthcare
systems. The combination of allergic pathology and
endocrinopathies is becoming increasingly relevant
owing to the rising prevalence of endocrinopathies (for
example, the global prevalence of diabetes mellitus has
increased by more than 63% over the past 10 years,
according to the International Diabetes Federation) and
the rising prevalence of allergic reactions in the general
population (more than 30% of the world’s population has
experienced at least one episode of a reaction classified
as allergic). Pharmacological hypersensitivity frequently
leads to unsatisfactory therapeutic outcomes in comorbid
conditions. Hypersensitivity to pharmaceutical agents
accounts for up to 15% of all adverse drug reactions and
is reported in up to 10% of the global population [1, 2].

The vast majority of epidemiological studies on
allergic diseases have been performed either as population
surveys or through analysis of medical statistics derived
from healthcare institution records of patient visits. These
approaches significantly complicate the interpretation of
results, since the choice of research method substantially
influences the findings [2, 3].

Primary care and emergency physicians are usually
the first to encounter patients with angioedema (AE).
Cases of suspected non-allergic AE are uncommon at this
level of care, and referral to a specialist is infrequent [4,
5]. Even experienced allergists may not always recognize
bradykinin-mediated angioedema. The increasing use of
angiotensin-converting enzyme (ACE) inhibitors has been
associated with a rise in the incidence of AE. Statistically,
0.1-0.5% of patients experience episodes of AE, which may
occur in the first month or even several years after initiation
of therapy. The actual incidence is likely higher, as not all
adverse reactions are reported through pharmacovigilance
systems. [6, 7, 8].

Differentiation among the various forms of AE
is a critical component of diagnosis. The mechanism
underlying the AE variant under discussion involves
accumulation of bradykinin (BK) secondary to ACE
inhibitors; C1-esterase inhibitor (C1-INH) is also a potent
regulator of the bradykinin system. Other medications,
such as immunosuppressants, certain antidiabetic agents,
or calcium antagonists, may increase the likelihood of ACE
inhibitor-associated angioedema when used concurrently.
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Bradykinin-mediated AE typically responds poorly to
antihistamines, is dose-independent, and can be potentially
life-threatening [9, 10, 11].

The incidence of angioedema induced by ACE
inhibitors has increased significantly in recent years. This
class of medications is currently used by approximately 40
million people worldwide. With the growing prescription
of ACE inhibitors, including during periods of martial law,
the problem is becoming increasingly urgent. Thousands
of patients with various conditions (hypertension,
diabetes mellitus, heart failure, chronic kidney disease)
are prescribed ACE inhibitors daily, making an increase
in the incidence of drug-induced angioedema predictable.
For example, in the United States, more than 100,000
annual emergency department visits are registered for
ACE inhibitor-induced angioedema, accounting for up
to 50% of all angioedema cases detected in emergency
departments [12, 13].

Since patients do not respond to anti-H1 antihistamines
and corticosteroids, early clinical recognition and
discontinuation of ACE inhibitors are the treatments
of choice for long-term management of ACE inhibitor-
induced angioedema. Given that histamine-mediated
allergic angioedema and bradykinin-mediated nonallergic
angioedema require different therapeutic approaches,
differentiation between them is essential [12, 14].

The swelling usually lasts from a few hours to 72
hours and manifests as non-pruritic subcutaneous or
submucosal oedema. It is characterised by localised
swelling resulting from histamine release. Itching is rare,
and the most commonly affected areas are the hands, feet,
face, and genitalia, with periorbital swelling being the
most frequent presentation [15]. The most common clinical
presentations of AE are oropharyngeal and periorbital
oedema. Isolated small-intestinal angioedema is considered
rare and often remains undiagnosed because its clinical
and radiological manifestations resemble those of small-
intestinal ischaemia, enteritis, lymphoma, vasculitis, C1-
INH deficiency, and Crohn’s disease.

The mechanism of bradykinin formation in IgE-
mediated reactions is multifactorial. It involves not only
tissue secretion of kallikrein but also direct activation
of the plasma cascade by secreted heparin, activation
on the surface of endothelial cells, and the influence of
connective-tissue proteoglycans.

Bradykinin is generated through the interaction
of factor XII, prekallikrein, and high-molecular-
weight kininogen on negatively charged inorganic
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surfaces and macromolecular organic surfaces or
through assembly along the cell surface. Catalysis
along the cell surface requires zinc-dependent binding
of factor XII and high-molecular-weight kininogen
to proteins such as the receptor for the globular head
of the complement subcomponent Clq, cytokeratin
1, and the urokinase plasminogen activator receptor.
These three proteins form a complex within the cell
membrane, and initiation depends on autoactivation
of factor XII upon binding to gC1qR (receptor for the
globular heads of the subcomponent of complement
Clq). A factor XII-independent bypass mechanism also
exists that requires a cellular cofactor or protease capable
of activating prekallikrein. Bradykinin is degraded by
carboxypeptidase N and angiotensin-converting enzyme.
Bradykinin-mediated angioedema results from hereditary
or acquired C1-INH deficiencies or from the use of ACE
inhibitors in the treatment of hypertension, heart failure,
diabetes mellitus, or scleroderma. Bradykinin contributes
to tissue hyperresponsiveness, local inflammation, and
hypotension in allergic rhinitis, asthma, and anaphylaxis.
Activation of the plasma cascade occurs as a result of
heparin release and endothelial cell activation and as
a secondary event in other inflammatory pathways. Any
local dilution of plasma components reduces the effect of
protease inhibitors and increases the rate of enzymatic
reactions leading to enhanced kinin formation [1].

Recent data indicate that the mechanisms underlying
angioedema are heterogeneous and complex. Examples
include disinhibition of the kallikrein—kinin system,
leading to local and transient excess production
of bradykinin (as in hereditary or acquired C1-INH
deficiency), reduced catabolism of bradykinin (drug-
induced), and intrinsic abnormalities in elements of the
vascular endothelium [16, 18].

In contrast to C1-INH deficiency (hereditary
angioedema — HAE), the role of bradykinin in ACE
inhibitor-induced angioedema is less clearly defined but is
considered important, whereas its role in the pathogenesis
of anaphylaxis remains poorly understood. Evidence
indicates that the plasma bradykinin-forming cascade
is activated in IgE-mediated anaphylaxis, with heparin
released from mast cells acting as the initiator. This
mechanism is observed in allergic rhinitis, allergic asthma,
chronic spontaneous urticaria, and anaphylaxis. These
reactions are frequently accompanied by systemic and
local elevations in bradykinin levels. Because the effects
of bradykinin are not blocked by adrenaline, severe
anaphylaxis, particularly shock, often responds poorly to
its administration. This phenomenon is described in the
literature as refractory anaphylaxis. Many agents approved
for the treatment of HAE due to C1-INH deficiency may
be effective. For example, icatibant can be used to block
bradykinin, and lanadelumab can be administered to
prevent further bradykinin production. Both agents can
be given intravenously or subcutaneously. Since ACE
inhibitor-induced angioedema results from inhibition
of bradykinin breakdown (or possibly other peptides
inactivated by ACE) rather than excessive production,

icatibant is the only agent among those used for hereditary
angioedema that has demonstrated efficacy [9].

The aim of the work was to analyse the features
of hypersensitivity reactions in patients with diabetes
mellitus, to examine the characteristics of AE cases, and
to improve diagnosis, prognosis, and prevention of this
pathology.

The attention of medical practitioners in therapeutic and
surgical specialties should be directed towards the specific
features of AE in patients receiving ACE inhibitor therapy.

Materials and methods

Outpatient medical records and case histories of 188
patients with diabetes mellitus who had documented
episodes of reactions classified as allergic (main group)
and of 122 patients with similar reactions but without
diabetes mellitus over a 10-year period (2015-2024) were
analysed. Within the main group, a subgroup of 48 patients
with hypersensitivity reactions manifesting as AE and/or
acute urticaria was identified.

The following methods were employed: general
clinical, biochemical, immunoenzymatic, instrumental,
statistical, and analytical.

Data from questionnaires completed by patients
who consulted the Department of Clinical Immunology,
Allergology and Endocrinology during the specified period
were also analysed (Figure 1).

To verify the diagnosis, the following diagnostic
algorithms were used (Figure 2).

A systematic literature search of PubMed covering
the past 12 years was performed using the MeSH term
«angioedemay (65 results) in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines [19, 20, 21]. All studies were
published in English.

The study was conducted in accordance with the
fundamental principles of bioethics as set out in the World
Medical Association Declaration of Helsinki. Clinical data
were analysed retrospectively on the basis of medical
documentation and questionnaires. Patients who completed
the questionnaire and underwent consultative examination
provided informed consent for the use of their data in
scientific research. All personal data were anonymised and
used exclusively for scientific purposes. The study did not
involve additional invasive interventions and posed no risk
to patient health.

Statistical processing was performed using descriptive
and comparative statistical methods. Data are presented as
absolute and relative values (%). Comparisons between
groups were conducted with account taken of clinical
and anamnestic characteristics. Correlation analysis was
applied to assess the relationship between the duration of
diabetes mellitus and the frequency of hypersensitivity
reactions. Results were considered statistically significant
atp <0.05.

The study was performed as part of a pilot project.
Further research is planned to expand the sample size and
verify the obtained results.
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Patient name (MRN):

| Date of Interview:

Has the patient ever experienced a reaction to vaccine or during surgery?

Does the patient have any chronic diseases?

Is there family history of adverse riactions?

1. Suspected medication(s) (route, dose, etc). OTHER medications taken at the time of the reaction.

Non
etc)

2. Cutaneous symptoms (location, duration,
appearance, pruritic?)

cutaneous symptoms (e.g., headache, Gl symptoms,

3. When did the reaction occur? Did the reaction occur at CMH?

4. Number of doses received before the onset of the reaction.

5. Have similar symptoms occurred while not taking the medication? (yes/no)

6. Have similar symptoms occurred while taking any other medications? (yes/no)

7. Are there other medications in the same class that the patient can tolerate?

8. Concurrent iliness at the time of the reaction

9. Previous treatment with the suspected medication? When?

10 Treatment administered for the reaction?

Figure 1. Adverse Medication Reaction Questionnaire.

Step 1: Recurrent angioedema without hives
- Exclude angioedema mimics & factitious angicedema
- Obtain detailed family and medication history

YES l

Step 2: Excluded C1-INH deficiency?
- C4, C1-INH antigen, normal G1-INH function tests
- If suspect acquired, C1q level and C1-INH autoantibody

!
YES

v

plasminogen acfivators

Step 3: Excluded medication-associated angioedema?
- ACE inhibitors, Dipeptidyl peptidase inhibitors, neprilysin inhibitors, tissue

NO
»| HAE-C1-INH or acquired
C1-INH deficiency
NO Stop ALL possible drug

L 4

culprits & observe for at
least 1-3 months

YES

conlinued angioedema

A 4

Figure 2. Fragment of diagnostic algorithms used to verify the diagnosis.

Results and discussion

The duration of diabetes mellitus in the patients included
in the study ranged from 1 to 30 years. Insulin-dependent
diabetes mellitus was diagnosed in 82% of the patients.

Apositive history of hypersensitivity reactions to drugs and
food products was elicited nearly three times more frequently
in patients with insulin-dependent diabetes mellitus than in the
control group, and this frequency correlated directly with the
duration of the disease. In recent years (2017-2024), changes
were also observed in the overall structure of hypersensitivity
reactions compared with the previously analysed period
(2014-2016). A shift towards an increased proportion of cases
associated with drug hypersensitivity reactions was identified.
Allergic reactions in patients with diabetes mellitus were
more frequently associated with the administration of insulin
preparations, antibiotics, local anaesthetics, radiocontrast
agents, and cardiac medications.

Among the medications to which hypersensitivity was
documented or reported in the medical history, the frequency
distribution was as follows: insulin preparations —22.7%;
medications affecting the digestive system and metabolic
processes — 23.17%; antibiotics — 20.5%; nonsteroidal anti-
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inflammatory drugs — 9.7%; cardiac medications — 9.1%;
vitamins — 3.6%; phytoforms — up to 2%.

Among the agents used to manage complications of
diabetes mellitus, cardiovascular medications, particularly
ACE inhibitors, occupy a pre-eminent position. Experimental
and epidemiological data indicate that activation of the
renin—angiotensin—aldosterone system plays an important
role in the development of micro- and macrovascular
complications in patients with diabetes mellitus. For the
same degree of blood pressure control, ACE inhibitors
provide functional and tissue protection of target organs
compared with other antihypertensive agents. These effects
result from inhibition of both the haemodynamic and tissue
actions of angiotensin II. Furthermore, a growing body of
evidence favours the use of ACE inhibitors at a very early
stage in patients with diabetes mellitus [22].

The potential risk of bradykinin-mediated oedema in
pregnant women with hypertension is also of particular
concern. This risk is attributed to physiological changes
during pregnancy, namely increased production of vasoactive
peptides, particularly bradykinin, which is associated with
activation of the renin—angiotensin—aldosterone system and
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an increased requirement for vasodilation to ensure placental
blood flow [23]. No published data on the incidence of
urticaria and angioedema during pregnancy are available;
however, since the condition occurs in young women, the
incidence is probably the same as or even higher than in the
general population. According to international guidelines
on the gynaecological and obstetric management of female
patients with HAE, a higher attack rate has been reported in
the first trimester of pregnancy. Some reports also indicate
an increase in attack rates in the second or third trimester.
The rapid elevation in oestrogen levels at the beginning and
end of pregnancy together with the increase in prolactogenic
hormones is considered responsible for this rise, whereas
the balance between oestrogen and progesterone in the
second trimester reduces the attack rate. Cessation of chronic
medications such as danazol during pregnancy is mandatory
because of its virilising effect on the fetus, but it often leads to
exacerbations. During pregnancy, attacks occur more frequently
in the abdomen, sometimes mimicking uterine contractions and
surgical emergencies. In several case reports, a higher attack
rate was also observed during the puerperium [24, 25].

Following in-depth examination of patients with episodes
of AE, the cases were analysed, in particular, those associated
with lisinopril use in a 55-year-old woman and a 70-year-
old woman who presented with abdominal pain (in the latter
case accompanied by vomiting and diarrhoea). Computed
tomography demonstrated oedema of the small-intestine wall.
After discontinuation of the medication, no further episodes
of oedema occurred within 1 year. Episodes of asymmetric
facial AE were observed in two men aged 62 and 68 years
during ramipril therapy (with no relevant allergic history),
as well as in men aged 59 and 75 years with pronounced
generalised pruritus without rash but with isolated asymmetric
oedema of the extremities during enalapril therapy. After
complete discontinuation of ACE inhibitors, regression of
symptoms occurred within 1 week to 2 months. In 4 of the
6 described cases, additional photosensitivity and cutaneous
hyperaesthesia were observed.

Differential diagnosis primarily excluded histaminergic
and hereditary variants of AE, as well as hormonal disorders
in women, heart failure, superior vena cava syndrome,
inflammatory processes in the subcutaneous tissue of
the face, lymphoedema, herpes zoster, Crohn’s disease,
systemic connective tissue diseases, and acute abdomen.

Differentiation of acquired AE variants was based on
the classification of all variants into the following groups:

— Idiopathic histaminergic AE: responds to treatment
with antihistamine drugs; represents the most common
form of AE. Histamine released from cutaneous mast
cells following exposure to an allergen (food, drugs, insect
venom) is likely involved in the pathogenesis, although the
responsible factor is not always identifiable.

— Idiopathic non-histaminergic AE: does not respond
to treatment with antihistamines; bradykinin likely plays
the main role in pathogenesis.

— AE associated with the use of ACE inhibitors: occurs
due to an increase in the concentration of bradykinin,
which is normally inactivated by ACE. Additionally, ACE
neutralises a number of neurokinins, particularly substance
P and neurokinin A, which are important in the pathogenesis
of AE. It remains unclear why some patients also develop

oedema after taking an angiotensin receptor blocker (0.13%
of patients taking these drugs), although it is generally
known that these drugs do not affect kinin metabolism.

— AE associated with C1-INH deficiency: the
pathomechanisms of this type are diverse; the cause may
be neutralising antibodies against C1-INH.

Currently, no specific laboratory biomarkers exist to
confirm the diagnosis of AE caused by ACE inhibitors. Key
biomarkers that may assist in confirming the diagnosis of
ACE inhibitor-induced angioedema include the following:

1. Elevated plasma bradykinin serve as a key indicator.

2. Plasma kallikrein activity is increased due to
stimulation of the kinin—kallikrein system (an important
enzyme involved in the release of bradykinin).

3. Cl1 inhibitor levels (normal values likely exclude
hereditary or acquired AE syndrome associated with C1-
INH deficiency).

4. Moderate increase in D-dimers (in severe AE, the
blood coagulation system may be activated, resulting in
the formation of microthrombi and their subsequent lysis,
which explains the increase in D-dimers).

5. Increased nitric oxide (NO) levels. bradykinin
stimulates the production of NO through the activation of
endothelial NO synthase. NO is a potent vasodilator that
increases vascular wall permeability. High NO levels may
be an indirect marker confirming the activity of the kinin-
kallikrein system, thereby supporting the pathogenesis of AE.

6. The role of involved pro-inflammatory cytokines is
also considered: IL-6, TNF-a, IL-1p.

Regarding the features of AE caused by ACE inhibitors,
the following warrant special attention:

1. An increased risk is observed in elderly patients (>65
years) with a history of drug allergy and/or seasonal allergies.

2. A history of tobacco use is associated with an
increased risk, as damage to the vascular endothelium
promotes significant accumulation of bradykinin. Smokers,
particularly those taking ACE inhibitors (enalapril,
lisinopril), are at higher risk of bradykinin-mediated AE.

3. Oedema in deeper tissues of the digestive tract as
an initial manifestation is a risk factor for a severe course.

4. Patients with AE during ACE inhibitor therapy more
frequently have a history of hypersensitivity reactions
to nonsteroidal anti-inflammatory drugs (9.2% vs 4.2%,
p <0.001).

5. Episodes of angioedema occur more frequently within
the first year after initiation of treatment, and their frequency
may remain relatively constant over a prolonged period.

6. Oedema of the organs of the digestive tract induces
pain of such severity, together with prominent accompanying
symptoms, that it simulates acute abdomen and frequently
results in unnecessary laparotomies.

7. HAE should be routinely included in the differential
diagnostic evaluation of recurrent abdominal pain of unclear
aetiology. The clinical relevance of abdominal syndrome in
hereditary angioedema is highlighted by the observation that
abdominal pain attacks occur in 93% of affected patients and
may represent the initial manifestation of the disease.

Conclusions
1. Patients with insulin-dependent diabetes mellitus
exhibit a 2.9-fold higher incidence of hypersensitivity
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reactions compared with other therapeutic patients, with
frequency directly correlating with disease duration and
severity.

2. Differentiation between histamine-mediated and
bradykinin-mediated angioedema constitutes a critical aspect
of clinical practice. A markedly increased risk of angioedema
during ACE inhibitor therapy has been demonstrated
in patients with a positive allergic history. Failure of
angioedema to respond to antihistamines and corticosteroids
should raise suspicion of a bradykinin-mediated actiology.

3. Immediate discontinuation of ACE inhibitor therapy is
required, with subsequent replacement by an antihypertensive
agent from a different pharmacological class.

4. Knowledge of rare causes of acute abdominal pain
expands the differential diagnostic spectrum for surgeons,
thereby enabling avoidance of unnecessary interventions.
Cl-esterase inhibitor deficiency should be excluded in cases
presenting with isolated angioedema of the small intestine.

5. Anaesthesiologists must be informed of potential
adverse intraoperative reactions in patients on long-term
treatment with certain antihypertensive medications.

6. Mandatory professional nutritional education,
prevention of polypharmacy, and meticulous recording of
documented hypersensitivity reactions in patient records at
all levels of care are recommended as integral components
of the preventive measures programme.
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JESIKI OCOBJIUBOCTI AJIEPTTUYHUX PEAKIINA Y XBOPUX HA IMTIOETHAHY MATOJIOITIO:
BPAJIUKIHIH-OMTOCEPEJIKOBAHI PEAKIIIT

H. M. Kacnpyx, C. O. bampanoecoka, C. I1. Menvnuuyk, 1. I. Konuyk, T. M. Yneypan, A. €. Ilempiox

BykoBHHCHKMIA Aep:kaBHMii MeIUYHMIi YHiBepcUTeT
(M. YepHiBui, Ykpaina)

Pesiome.

dapmakonorivHa rinepuyTIMBiCTh BUKINKAE HE3aI0BUIbHI TepareBTHYHI Pe3ybTaTh npy Oyab-sKiil cymyTHii narosorii. [Ipoonema
TIO€THAHHS aJIeProIaToNIorii Ta eHJOKPUHONATIH cTae BCe OB aKTyalbHOIO, IO 3yMOBIICHO SIK PO3MOBCIOKEHICTIO €HIOKPUHOIATIN
TaK i MPOrpecyBaHHAM aJEPriUyHUX PEaKiliii B 3aralbHOMY cepell HaceleHHs. 31 301IbIIICHHAM 3aCTOCYBaHHS iHT101TOPIB aHT10TEH3UHIIC-
petBoproBaibHOTO hepmeHTy (AIID) 3pocTae yacToTa BUHHKHEHHS aHTIOHEBPOTUYHOTO HAOPsKY. JnbepeHiialtis pi3HUX BapiaHTiB
AQHT1OHEBPOTHYHOTO HAOPSIKY € BaXXJIMBOIO CKJIAIOBOIO JIIarHOCTUKH.

Mertoro nocigkeHHs1 OyJI0 MPOBECTH aHAJi3 0COOIMBOCTEH peakiiil rinepyyTiIMBOCTI Y XBOPUX Ha LYKPOBUiA [iabeT, BUBYUTH
0COOJIMBOCTI Mepediry BUMa/IKiB aHTOHEBPOTUYHHUX HAOPSIKIB, ITOKPALUTH AiarHOCTHKY, IPOTHO3YBaHHs Ta MPO(]iTakTHKy HaTOoJIOTil.

BBaxxaeMo 3a moTpiOHe NPUBEPHYTH yBary JiKapiB TEpaeBTUYHOTO Ta XipyprivHoro npodiii Ha 0coOIMBOCTI Nepediry BUMaAKiB
AQHT1OHEBPOTHYHUX HAOpsIKiB Ha Ti1i 0a30Boi Teparii iHridiropamu AIID.

Marepiaian Ta meronu. [IpoananizoBani amOynaTopHi KapTH, icTopiit xBopo6 188 mamnieHTiB, XBOpHX Ha IyKpOBUii aiabeT i3 3adik-
COBaHMMH B JIOKYMEHTALl] eMi30aMy peakuiii, 10 TPaKTyBaJH, K ajlepriuti (0CHOBHa rpymna) Ta 122 mamieHTiB cTamioHapy oodiacHol
KJTiHIYHOT JTiKapHi 3 HoxiOHnMu nporiecamu 6e3 fiabety 3a 10 pokis (2015-2024 pp.). Cepen 0cHOBHOT I'pyny BUALIEHA HIATPYya 3 peaKiisasMu
riIepuyTIMBOCTI, 110 MPOSIBILUINCS aHTIOHEBPOTHYHUMH HaOpsIkaMK Ta/ab0 roCTPOIO KPOIHB’ THKO0 — 48 mariienTiB. Takox npoanaizoBaHi
JIaHi aHKEeT-ONHTYBAILHUKIB TAIIIEHTIB, SKi 3BEPTAJIMCh 32 KOHCYJIBTATHBHOIO IONIOMOTOI0 Ha Kadepy KITIHIYHOT iIMyHOJIOT, aeproorii
Ta EHJOKPHHOJIOTI] 3a BKa3aHHUH mepiof yacy. MeToau JOCIiPKeHHS: 3arallbHOKITIHIYHI, O10XiMiuHi, iMyHO(epMeHTHI, IHCTpYMEeHTAaJIbHI,
CTaTUCTHYHO-aHATITHYHI. J{OCITiIKEHHS TPOBEICHO 3 JOTPUMAHHSIM OCHOBHHUX MPHUHIIUITIB O10€THKH BiMOBIIHO 10 MOT0XKEHB [ eITbCIHCHKOT
neknapaitii BcecBiTHROT MemUUHOT acoriarii. AHai3 KIiHIYHUX JaHUX 3MiHCHIOBABCS PETPOCIICKTUBHO HA OCHOBI MEIMYHOT TOKyMEHTAIIT
Ta aHKeT-OIMTYBaJIbHUKIB. [TalieHTH, sIKi TPOXOIMIIN aHKETyBaHHS Ta KOHCY/JIBTaTHBHE 00CTEKeHHs, Ha/lalii iHpOpMOBaHy 3roy Ha BUKO-
PHCTaHHS OTPUMAHHUX JAHUX Y HAYKOBO-JOCII JHULIBKIH poOoTi. Yci mepcoHanbHi 1aHi NalieHTiB OyH JeepCoHali30BaHi Ta BUKOPHUCTaHI
BHUKJTIOYHO 3 HAYKOBOIO METO0. JI0CIiDKeH S He ependadyano JOOaTKOBUX iHBa3UBHHUX BTPYUYaHb Ta HE CTBOPIOBAIIO XKOAHUX PH3HUKIB IS
310poB’s manieHTiB. CTaTHCTHYHY 00pOOKY pe3ysibTaTiB HPOBOJMIN 3 BUKOPUCTAHHSIM METOIIB OIMCOBOI Ta IOPIBHSUIBHOI CTATHCTUKH.
Jlani HaBe#eHi y BUIVISl aOCOMIOTHHX Ta BiTHOCHHX Beln4HH (%). [TopiBHSIHHS OKa3HUKIB MiXK I'pyNaMH 31ifiCHIOBAIIM 3 ypaxyBaHHIM
KJIIHIYHHMX Ta aHAMHECTUYHUX XapakTepucTUK. KopersiniifHuii aHasi3 3acToOCOBYBaM JUIsl OLIHKK 3B’s13Ky MK TPHUBAJICTIO I[yKPOBOTO
niabeTy Ta 4acTOTOI0 peakuiil rinepdyiMBocTi. CTaTUCTHYHO 3HAYYIIMMU BBaXKaU pe3yasTaru npu p <0,05.

JlocmipkeHHs BUKOHAHO B paMKax MiJIOTHOTo rmpoekTy. Ha erari mogaiapmx qociikeHb IPOEKT ependadae po3UInpeHHs BHOIpKH
Ta YTOYHEHHS OTPUMAaHHX PE3yJIbTaTiB.

Pe3ysabraTu nocaimkenns. JlaBHICTh 3aXBOPIOBAHHS 11a0CTOM XBOPUX, AKI BKIFOYCHI B JOCHTI/PKEHHS, Oyia Bix oqHOro 10 30 poKiB.
[Hcynino3anexuuii niabet niarHoctoBanuil y 82% namieHTiB. AHAMHECTHYHI JaHI II[0/10 HAsIBHOCTI peakiiii rinepuyIHBOCTI Ha JIiKap-
CBKi 3ac00H Ta XapyoBi MPOAYKTH XBOPHX i3 IHCYIIHO3AJIC)KHIM [iabeToM Oyiv MO3UTHBHI Maike B 3 pa3u yacTillle, Hi>k B KOHTPOJIbHIN
IpyIi, [0 KOPEIOBAJIO i3 JaBHICTIO 3aXBOpIOBaHHA. 3a ocTaHHi poku (2017-2024 pp.) cioctepiraiy 3MiHH § y 3aranbHii CTPYKTypi
rinepepriii y mOpiBHAHHI i3 MONEPEeIHBO aHani30BaHUM nepiogoM (2014-2016 pp.). BusiBuim 3MiHy akIIEHTIB B CTOPOHY 301IbIICHHS
BHUIIAJIKIB, IIJ0 KOPEJIOBAIN caMe 3 MEANKaMEHTO3HOIO TillepuyTIIHBICTIO, YacTillle alepriyni peakuii y xBopux Ha L[] Oymu noB’s3aHi
i3 IPUITOMOM aHAJIOTOBHUX IIPENapariB iHCYNiHY, aHTHOI0THKIB, MICLIEBUX aHECTETHUKIB, PEHTTE€HKOHTPACTHUX PEUOBHH, KapAiOIOTi9HIX
npemnaparis. Cepen JikapchbKux 3aco0iB, Ha AKi BUSBJICHA MMiABUIIICHA Yy TJMBICTh, 800 € aHAMHECTUYHI BiIOMOCTI PO HUX, YACTOTHHUI
PO3MOILT BUIVISIIAE HACTYITHUM YHHOM: TIpEMapaTH iHCymiHiB — 22,7%; 3aco0H, 110 BIUTMBAIOTh Ha CUCTEMY TPaBJICHHs Ta METa0OIiYHi
npouecu — 23,17%; autubiotnku — 20,5%; HecTepoinHi npoTH3ananbHi 3acobu — 9,7%; npenaparu kapaiorpynu — 9,1%; Bitaminu —
3,6%; ditodopmu — 1o 2%. B pe3ynbsrari HormoIeHOro 00CTeKEHHS XBOPUX 3 eMi30laM1 aHT10HEBPOTHYHOTO HAOPSIKY IpoaHaji3oBaHi
BUIIa/IKH, 30KpeMa, 1110 ACOLIIOBAJIMCS 3 BXXMBAHHS JII3UHONIPUITY B 55- Ta 70-piuHOT )KIHOK, SIKi IIPOSIBIISUTHCS 60JIEM Y )KUBOTI (B Ipyromy
BHIIAJIKY JIOMATKOBO 3 OJIFOBAHHAM Ta Jiapeero). Pe3ynbraTi KoM 10TepHO1 ToMorpadii BUSBHUIN HAOPSK CTIHKU TOHKOI KUIIKH. [Ticms
BiIMiHHU TIpemapaTy emi3oau HaOpsIKy He OBTOPIOBAIUCS BIIPOIOBXK poKy. Emizonu acumerpruHoro AH Ha 001144l y IBOX YOJIOBIKIB
62 Ta 68 pokiB — Ha QOHI IPUIHOMY paMilpUITy (27IepProJIOTiYHUIT aHaMHE3 He 00TSHKEHHIT), TAKOXK YOJIOBIKiB 59 Ta 75 pOKiB 3 BUPa3HUM
reHepasi3oBaHHM CBepOiXKeM LIKipy 06e3 BHCHUIIaHb, ajle i30IbOBAHUMHU aCUMETPHYHUMH HaOpsIKaMH KiHIIBOK Ha ()OHI IPHHOMIB eHa-
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nanprry. [Tics moBHOT BiIMOBH BijI 3aCTOCYBaHHS IIpenaparis 3 rpymu iHridiropis AII® cnocTepiranm perpec CMMIITOMIB B iHTepBai
Bix 1 THKHSA 10 2 MicsiB. Y 4-X 3 6-M ONMMCaHUX BUMAJIKIB CIIOCTEPIrajiach JOMATKOBO (oTOCEHCHOLTI3aliS Ta TiepecTe3isl MIKIpH.
BucnoBku. 1. YacToTa rinepeprivHux peakiii y XBOPHX 3 IHCYTiHO3aJIEKHUM JiabeToM B 2,9 pa3iB IepeBHIye TaKy JUIsl 1HIIHX
XBOPHX TEPANEeBTUYHOTO MPOQLII0, IPsSMO MPOTOpPIiiiHa Yacy BHHUKHEHHS Ta BaXXKOCTI 3aXBOPIOBAaHHS. 2. Y KIIHIUHIN npakTuii
B)KJINBO AU(EpEeHIiIOBaTH ricTaMiH-IH[yKOBaHUH aHTIOHEBPOTHYHMIT HAOPSIK Bix OpaguKiHiH-OMOCepeaKoBaHoro. [lamienTy 3 mo3u-
THBHUM aJIeproaHaMHe30M MarOTh IiJBUIIEHNI PU3UK BUHUKHEHHS aHTI0HEBPOTHYHOTO HAOPSKY MpH 3acTOCyBaHHI iHTi0iTOpiB AIID.
SIKIIO Mami€eHT i3 aHT1I0HEBPOTHYHUM HAOPSIKOM «HE Ja€ BiAMOBi/I» Ha aHTUTICTaMIiHHI Ta KOPTHKOCTEPOian, HEOOX1JHO 3aITiJ03pUTH
OpaIUKiHiH-OIIOCepeIKOBaHNH aHTi0HeBpOTHYIHHUIT HaOpsk. 3. Teparmito inriGiTopamu AII® ciix HeraifHO NPUIMHUTH Ta 3aMIHUTH
3ac000M, 1[0 HAJIEKHTH JI0 IHIIOI TPYNH TiIOTEH3UBHUX HpenapatiB. 4. 3HaHHS PiIKICHUX NPUYHH FOCTPOro abIOMiHAIEHOTO 6OITI0
JI03BOJISIE Xipypram po3IMIUPUTH CIIEKTP U epeHITiaabHOl JIaTHOCTHKY Ta YHUKHYTH HEBHIIPABJAHUX BTPyYaHb. Y BHIIAKaX aHTIOHEB-
POTHYHOTO HAOPSKY JIHIIE TOHKOI KHIIKH BaXKIIMBO BUKIIIOUUTH Hedinut iHriditopiB Cl-ectepasn. 5. AHecTe310JI0TH NOBUHHI 3HATH
PO Taki MOOIYHI peakIlii, 0 MOXKYTh BUHUKATH y Malli€HTIB iHTpaorneparniiHo Ha (GoHi 6a30BOro MpuifoMy JEesKHUX TiITOTEH3UBHUX
3aco0iB. 6. [Iporpama mpodizakTHIHUX 3aX0/iB TOBHHHA BKIIIOUaTH 000B SI3KOBY MPOQECiifHY TI€TONOTIIHY OCBITY XBOPHX, 3aIT00IraHHS
Tnoninparmasii Ta peTesbHy (iKcamiio JaHUX PO BUSBIEH] peakii rinepayIMBOCTI B MEUYHII JOKyMeHTamii XBOPHX Ha BCIX PiBHSIX.

KurouoBi ci1oBa: inrisiropu AI®; uykposuii niaer; nodiuna aisi; anrioneBpOTHIHMI HAGPsIK; OpaauKinin.
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