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Angioedema induced by angiotensin-converting enzyme inhibitors: 
an analysis of hospitalizations during the COVID-19 pandemic
T.M. Sabalenka1, V.V. Zakharava2, N.R. Prakoshyna1

1 Educational Establishment Vitebsk State Order of Peoples’ Friendship Medical University,

Vitebsk, Republic of Belarus 
2 Vitebsk Regional Clinical Hospital, Vitebsk, Republic of Belarus 

ABSTRACT
BACKGROUND: The pathogenesis of angioedema induced by angiotensin-converting enzyme inhibitors is based on the ac-

cumulation of bradykinin as a result of angiotensin-converting enzyme blockade. The severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2) binds to the angiotensin-converting enzyme 2 receptor, which may inhibit its production and thereby 

lead to an increase in bradykinin levels. Thus, SARS-CoV-2 infection may be a likely trigger for the development of angioedema.

AIMS: This study aimed to analyze cases of hospitalizations of patients with angioedema associated with the use of angio-

tensin-converting enzyme inhibitors and angiotensin receptor blockers during the coronavirus disease 2019 (COVID-19) 

pandemic.

MATERIALS AND METHODS: This study retrospectively analyzed medical records of patients admitted to the Vitebsk 

Regional Clinical Hospital between May 2020 and December 2020 with isolated (without urticaria) angioedema while 

receiving angiotensin-converting enzyme inhibitors or angiotensin receptor blockers. In all patients, smears from the naso- 

and oropharynx for COVID-19 were analyzed by polymerase chain reaction.

RESULTS: Fifteen inpatients (9 men and 6 women) aged 44–72 years were admitted because of emergent events, of which 

53.6% had isolated angioedema. In two cases, a concomitant diagnosis of mild COVID-19 infection was established with 

predominant symptoms of angioedema, including edema localized in the face, tongue, sublingual area, and soft palate. All 

patients had favorable disease outcomes.

CONCLUSIONS: Patients with аngiotensin-converting enzyme inhibitor-induced angioedema may require hospitaliza-

tion to monitor upper respiratory tract patency. There were cases of a combination of аngiotensin-converting enzyme 

inhibitor-induced angioedema and mild COVID-19. Issues requiring additional research include the eff ect of SARS-

CoV-2 infection on the levels of bradykinin and its metabolites, the triggering role of COVID-19 in the development of 

angioedema in patients receiving angiotensin-converting enzyme inhibitors/angiotensin receptor blockers, recommenda-

tions for the management of patients with аngiotensin-converting enzyme inhibitor-induced angioedema, and a positive 

result for COVID-19.

Keywords: angioedema; angiotensin-converting enzyme inhibitors; аngiotensin receptor blockers; bradykinin; COVID-19

For citation: Sabalenka TM, Zakharava VV, Prakoshyna NR. Angioedema induced by angiotensin-converting enzyme 

inhibitors: an analysis of hospitalizations during the COVID-19 pandemic. Russian Journal of Allergy. 2021;18(3):5–15. 
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Ангиоотёки, индуцированные ингибиторами 
ангиотензинпревращающего фермента:
анализ госпитализаций в период пандемии СOVID-19 
Т.М. Соболенко1, О.В. Захарова2, Н.Р. Прокошина1

1 Витебский государственный ордена Дружбы народов медицинский университет,

Витебск, Республика Беларусь 
2 Витебская областная клиническая больница, Витебск, Республика Беларусь

АННОТАЦИЯ
ОБОСНОВАНИЕ. В основе патогенеза ангиоотёков, индуцированных приёмом ингибиторов ангиотензин-

превращающего фермента, лежит накопление брадикинина в результате блокады ангиотензинпревращающего 

фермента. Вирус SARS-CoV-2, связываясь с рецептором ангиотензинпревращающего фермента 2, возможно, 

подавляет его продукцию, что в свою очередь ведёт к повышению уровня брадикинина. Таким образом, инфи-

цирование SARS-CoV-2 может являться вероятным триггером развития ангиоотёка. 

5Copyright © 2020 Pharmarus Print Media

All rights reserved



DOI: https://doi.org/10.36691/RJA1460

Российский аллергологический журнал. 2021. Т. 18. № 36

Background

Angiotensin-converting enzyme (ACE) inhibitors and 

angiotensin receptor blockers (ARB) rank high in treating 

arterial hypertension and chronic heart failure. In addi-

tion, they are used to preserve renal function in patients 

with diabetes mellitus and chronic kidney disease. About 

40 million people worldwide use ACE inhibitors, and 

the widespread use of this group of drugs has led to an 

increase in the prevalence of adverse drug reactions [1, 2].

Angioedema (AE) can generate potential life-threat-

ening side eff ects in 0.1–0.7% of individuals receiving 

ACE inhibitors and somewhat less frequently while taking 

ARBs (0.1%) [3]. Among all cases of AE requiring hospi-

talization in the emergency department, the proportion 

of ACEi-induced AE is 30–40% [4, 5]. According to 

ЦЕЛЬ ― анализ случаев госпитализаций пациентов с ангиоотёками, ассоциированными с приёмом ингиби-

торов ангиотензинпревращающего фермента и блокаторов ангиотензиновых рецепторов в период пандемии 

COVID-19.

МАТЕРИАЛ И МЕТОДЫ. Проведён ретроспективный анализ медицинских карт стационарных пациентов, 

госпитализированных в Витебскую областную клиническую больницу в мае-декабре 2020 года с изолирован-

ными (без крапивницы) ангиоотёками на фоне приёма ингибиторов ангиотензинпревращающего фермен-

та или блокаторов ангиотензиновых рецепторов. Всем пациентам были взяты мазки из носо- и ротоглотки 

на COVID-19 методом полимеразной цепной реакции.

РЕЗУЛЬТАТЫ. По экстренным показаниям госпитализировано 15 пациентов (9 мужчин и 6 женщин) в воз-

расте 44–72 лет, что составило 53,6% всех пациентов с изолированными ангиоотёками. В двух случаях установ-

лен сопутствующий диагноз инфекции COVID-19 лёгкого течения с преобладанием в клинической картине 

симптомов ангиоотёка с локализацией в области лица, языка, подъязычной области, мягкого нёба. Все паци-

енты имели благоприятный исход заболевания.

ЗАКЛЮЧЕНИЕ. Пациенты с ангиоотёками, индуцированными ингибиторами ангиотензинпревращающего 

фермента, могут нуждаться в госпитализации с целью мониторинга проходимости верхних дыхательных путей. 

Выявлены случаи сочетания ангиоотёка на фоне приёма ингибиторов ангиотензинпревращающего фермента 

и инфекции COVID-19 лёгкого течения. Вопросы, требующие дополнительных исследований: влияние ин-

фицирования SARS-CoV-2 на уровни брадикинина и его метаболитов; триггерная роль инфекции COVID-19 

в развитии ангиоотёков у пациентов, получающих ингибиторы ангиотензинпревращающего фермента/блока-

торы ангиотензиновых рецепторов; рекомендации по ведению пациентов с ангиоотёками, индуцированными 

ингибиторами ангиотензинпревращающего фермента, и положительным результатом на COVID-19.

Ключевые слова: ангиоотёк; ингибиторы ангиотензинпревращающего фермента; блокаторы ангиотензиновых 

рецепторов; брадикинин; COVID-19
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AE ― angioedema

ACE2 ― angiotensin-converting enzyme 2

AT ― angiotensin

ARB ― angiotensin receptor blockers

BK ― bradykinin

ACEi ― angiotensin-converting enzyme inhibitors

HAE ― hereditary angioedema

PCR ― polymerase chain reaction

RAAS ― renin-angiotensin-aldosterone system

Abbreviations

our data, 44.8% of patients (total patients = 87) of the 

Vitebsk Regional Clinical Hospital were hospitalized for 

emergency indications with isolated AE in 2012 and had 

the reaction caused by the intake of ACE inhibitors [6]. 

Among patients seeking emergency care, up to 16% of 

patients required intubation, and 1% needed a trache-

ostomy. Rapid onset of symptoms, involvement of the 

tongue, soft palate or larynx, symptoms of salivation, 

and respiratory distress are associated with a higher risk 

of intubation [7].

AE caused by ACE inhibitors belongs to acquired 

bradykinin-mediated AE, and the vasodilating peptide 

bradykinin (BK) plays a key role in their pathogenesis. 

ACE inhibitors provide a decrease in the formation of 

angiotensin (AT) II and prevent the conversion of BK 
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into inactive metabolites, leading to its accumulation [8]. 

BK is also expected to participate in the development of 

AE when taking ARB [9, 10]. Thus, according to experi-

mental data, one of the consequences of the blockade of 

AT1 receptors is a reactive increase in AT-II formation. 

The eff ect of AT-II on AT2 receptors leads to an increase 

in the BK level [9].

New drugs are being introduced into clinical practice 

that affect the renin-angiotensin-aldosterone system 

(RAAS) and can aff ect the BK metabolism, in particular, 

the neprilysin inhibitor sacubitril (used in fi xed combi-

nation with valsartan), hypoglycemic drugs of the class 

of dipeptidyl peptidase 4 inhibitors (DPP4) [11]. BK is a 

nonapeptide that is cleaved from high molecular weight 

kininogen by plasma kininogenase. Its biological eff ect 

is implemented by activating B2 receptors located in the 

membranes of endothelial and smooth muscle cells. The 

resulting BK is rapidly inactivated by enzymatic degrada-

tion, mainly under the action of kininase II (ACE), as 

well as neutral endopeptidase (neprilysin) and DPP4. In 

addition, Carboxypeptidase N (kininase I) and amino-

peptidase P (APP) catabolizes BK, forming partially ac-

tive products. Angiotensin-converting enzyme 2 (ACE2) 

is involved in the cleavage of the BK active metabolite 

des-Arg9-bradykinin [2, 5]. It has also been revealed 

that polymorphism of genes encoding the corresponding 

molecules involved in the metabolism and action of BK 

(APP, DPP4, B2 receptor, etc.) may play a role in the 

development of AE when taking an ACE inhibitor. An 

elevated local level of BK leads to increased release of ni-

tric oxide and prostaglandins. This enhances the vascular 

permeability in the postcapillary and venular regions with 

extravasation of fl uid and the development of edema [2].

ACEi-induced AEs are pale, not itchy, not accompa-

nied by urticaria, and are often localized in the region of 

the lips, tongue, pharynx, and larynx. The rare localiza-

tion of AE also includes the abdominal organs. Edema can 

develop at diff erent times from the beginning of the use 

of ACE inhibitors. Risk factors include African American 

origin, female gender, old age, smoking, and seasonal al-

lergies. AE can resolve spontaneously. However, the con-

tinued use of ACE inhibitors can cause a relapse [5, 11]. 

After discontinuation of ACE inhibitors, the probability 

of AE recurrence remains approximately for 6 weeks by 

suppressing the tissue ACE. During this period, prescrip-

tion drugs that reduce the RAAS activity to patients are 

not recommended [11]. In patients with ACEi-induced 

AE, the risk of such an adverse reaction when substituted 

for ARB is lower than 10% (0 – 17%) [12].

Patients with ACEi-induced AE require timely diag-

nostics and emergency care with correction of therapy to 

prevent recurrent episodes. The diagnosis is established 

based on anamnesis, clinical presentation, ruling out 

of histamine, and other types of bradykinin AE [5]. In 

the case of suspected AE caused by the intake of ACEi/

ARB, these classes of drugs should be immediately 

stopped and, if necessary, replaced by drugs of other 

pharmacological groups. After discontinuation of ACE 

inhibitors/ARB, edema usually resolves spontaneously 

within 48–72 hours [2]. Patients with AE localization on 

the face, neck, tongue, and larynx must be examined by 

an otorhinolaryngologist to assess the patency of the glot-

tis and upper respiratory tract. The signs of obstruction 

such as inability to swallow, salivation, stridor, cyanosis, 

accessory muscle involvement in breathing, nasotracheal 

intubation or tracheotomy/conicotomy should also be 

examined promptly. Patients with AE of the tongue and 

larynx require follow-up in the intensive care unit [2, 13].

Standard treatment for the relief of AE caused by mast 

cell mediators includes administering antihistamines, 

systemic glucocorticoids, and, in severe cases, epineph-

rine. However, with ACEi-induced AE, this therapy is 

not pathogenetically justifi ed and might be ineff ective 

[14]. In this regard, to relieve AE caused by the intake 

of ACE inhibitors, a therapy aimed at BK, approved for 

the treatment of acute attacks of hereditary AE (HAE) 

was proposed. The therapy includes a blocker of BK type 

2 receptors icatibant, an inhibitor of human C1-esterase, 

and fresh frozen plasma. Currently, the advantages of 

this approach in the treatment of ACEi-induced AE are 

insuffi  ciently proven and require further investigations 

[2]. In a randomized controlled trial, M. Baş et al. [15] 

showed a faster resolution of the symptoms of ACEi-

induced AE when using icatibant compared with standard 

therapy with prednisolone and clemastine. However, the 

effi  cacy of icatibant has not been confi rmed in two other 

randomized trials evaluating its eff ect compared with 

placebo [16, 17]. In the occurrence of AE in patients 

receiving an ACE inhibitor (especially for a long time), 

various triggers are of great importance. Among the drugs 

that can contribute to the development of AE during the 

intake of ACE inhibitors, nonsteroidal anti-infl ammatory 

drugs, calcium antagonists, DPP4 inhibitors, mTOR 

inhibitors (mammalian target of rapamycin), and other 

immunosuppressants are indicated.

Trauma, surgical manipulations in the head or neck 

area can be a provoking factor [2, 5, 8]. It is assumed that 

COVID-19 infection may also trigger the development 

of AE in patients receiving ACE inhibitors [18]. The 

SARS-CoV-2 virus, by binding to the ACE2 receptor, 

possibly suppresses the production of ACE2, which in 

turn leads to an increase in the BK level [19]. Cases of 

isolated AE have been described in patients infected with 

SARS-CoV-2 and receiving ACE inhibitors [18, 20, 21].

The work aimed to analyze the cases of hospitaliza-

tions of patients with AE associated with the intake of an 

ACE inhibitor or ARB during the COVID-19 pandemic.

Materials and methods

Study design
An observational single-center retrospective continu-

ous controlled study was conducted, which included a 

comparative analysis of the medical records of patients 
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hospitalized during the COVID-19 pandemic with AE 

caused by the intake of ACE inhibitors/ARB, with cases 

of isolated AE from other causes.

Inclusion criteria
The inclusion criteria were an established diagnosis 

of AE.

Exclusion criteria were a combination of AE and 

urticaria, established diagnosis of HAE; family history 

of a confi rmed diagnosis of HAE.

Conditions of conducting
The study was conducted in the Vitebsk Regional 

Clinical Hospital (VRCH, Republic of Belarus). During 

the study period, the patients aged 18 years and older 

with emergency allergic pathology were hospitalized at 

the VRCH.

Study duration
The enrollment period of the study was from May to 

December 2020. Therefore, there was no off set of the 

scheduled timeslots.

Description of the medical intervention
The study was performed using a continuous sample 

of medical records of patients treated in intensive care 

units and allergy departments of the Vitebsk Regional 

Clinical Hospital with isolated (without urticaria) 

AE from May to December 2020. Upon admission 

to the hospital, all patients underwent a mandatory 

laboratory study of biomaterial (nasopharyngeal and 

oropharyngeal swabs) for the presence of concomitant 

COVID-19 infection using the real-time polymerase 

chain reaction (RT-PCR) method. For further analysis, 

the study group included medical records of patients 

who received ACE inhibitors/ARB and did not have 

other obvious causes of the development of AE. The 

Naranjo algorithm was used to establish a causal rela-

tionship between the development of AE and the use of 

ACE inhibitors/ARB [22]. The control group included 

patients with isolated AE but not associated with the 

intake of an ACE inhibitor/ARB.

Main study outcome
Clinical and anamnestic data and laboratory and 

instrumental examinations of AE patients while taking 

ACE inhibitors/ARB were evaluated.

Additional study outcomes
Causative ACE inhibitors and ARB were analyzed.

Subgroup analysis
Hospitalized patients with isolated AE were distributed 

into two groups: patients with an ACEi/ARB-induced AE 

and a comparison group consisting of patients with AE but 

not associated with the intake of ACE inhibitors/ARB.

Outcome registration methods
Analysis of indicators entered into the database 

from medical records of hospital patients included de-

mographic indicators (gender, age); the main clinical 

diagnosis and concomitant diseases; AE localization; 

hospitalization in the intensive care unit; causative ACE 

inhibitors/ARB and concomitant medications; anamnes-

tic data (episodes of AE, history of atopy, family history 

of AE); data of basic laboratory (complete blood count, 

biochemical blood test, coagulogram) and instrumental 

(chest X-ray, electrocardiogram) studies; the results of a 

qualitative determination of IgG/IgM to SARS-CoV-2 in 

blood serum and swabs from the nasopharynx and oro-

pharynx for COVID-19 by PCR.

Ethical considerations
The Committee approved the study design on the 

Ethics of Clinical Trials of the Vitebsk State Order of 

Friendship of Peoples Medical University, protocol No. 

7 dated 02.12.2020.

Statistical analysis
Principles for calculating the sample size. The sample 

size was not pre-calculated.

Statistical data analysis methods included Statistica 

10.0 software (StatSoft Inc., USA) and Microsoft Of-

fi ce Excel 2016 (Microsoft Corporation, USA) for data 

processing. The median (25–75% interquartile range) 

of the patients’ age was calculated as Me (25; 75); the 

Mann–Whitney test determined the significance of 

diff erences in quantitative indicators. The two-tailed 

Fisher’s exact test determined the frequency of qualitative 

features. The results were considered to be statistically 

signifi cant at p < 0.05.

Results

Objects (participants) of the study
In the study, we retrospectively assessed the medical re-

cords of 28 patients hospitalized for emergency indications 

at the VRCH from May to December 2020 with isolated 

AE. The group of patients with ACEi/ARB-induced AE 

included 15 patients (9 men and 6 women) who received 

treatment with ACE inhibitors/ARB and had no other 

obvious causes of the development of AE. The share of 

AEs caused by intake of ACEi/ARB was 53.6%. According 

to the Naranjo algorithm, a causal relationship with the 

intake of ACE inhibitors/ARB was determined as probable 

in 12 patients (80%) and as possible in 3 patients (20%). 

The patients were 44–72 years old; Me 59 (55; 62) years 

old. The comparison group included 13 patients (6 men 

and 7 women) aged 19–72 years; 47 (34; 62) years old. 

The diff erence in age with the ACEi/ARB-induced AE 

group was statistically insignifi cant (p = 0.19). Thus, in 

the comparison group, AE was caused by drugs in 4 out 

of 13 cases, by food in 1 out of 13 cases; and in 8 out of 13 

patients, the cause of AE has not been established.

Key research fi ndings
The characteristics of patients with ACEi/ARB-

induced AE are presented in Table 1.
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The localization of edema was noted in the face, 

tongue, and soft palate (Fig. 1). Peripheral AE was not 

found either in the study group or in the comparison 

group. The frequency of admissions to the intensive care 

unit of AE patients while taking an ACEi/ARB was 20% 

(3/15) and did not diff er signifi cantly from the group of 

patients with isolated AE, not associated with intake of an 

ACEi/ARB (4/13); p = 0.67. In the study group, repeated 

episodes of AE were noted in 9/15 patients, including in 

3 cases associated with repeated use of ACE inhibitors; 

2 patients out of 15 had atopy/bronchial asthma in his-

tory; family history of AE was absent. All patients received 

an ACEi/ARB for arterial hypertension; monotherapy 

was used in 7 out of 15 cases, combination therapy was 

used in 5 cases out of 15, and 3 out of 15 patients used 

ACE inhibitors irregularly. The majority (13; 86.7%) of 

patients had concomitant chronic diseases, and in 53.3% 

of cases, they took drugs from other groups together with 

antihypertensive drugs. In the comparison group, 6 out 

of 13 patients had AE in the history; 3 out of 13 patients 

had concomitant atopy or bronchial asthma; in 1 case out 

of 13, a family history of AE was indicated; concomitant 

chronic diseases were noted in 11 (84.6%) cases. The level 

of C-reactive protein was determined in 23 out of 28 pa-

tients. An increase in C-reactive protein level was found 

in 43% of cases in the ACEi/ARB-induced AE group and 

22% of cases in the comparison group (p = 0.39). The 

level of the C4 component of complement in the studied 

medical records was not determined.

Nasopharyngeal and oropharyngeal swabs were taken 

from all patients for COVID-19 by PCR. A qualitative 

method performed the determination of IgG/IgM to 

SARS-CoV-2 by 23 (82%) patients. In the group of 

patients with ACEi/ARB-induced AE, IgG/IgM was 

Table 1. Characteristics of patients with angioedema induced by angiotensin-converting enzyme inhibitors/angiotensin 
receptor blockers

Localization of AE ICU
ACEi/
ARB

Mode of application
Concomi-
tant drugs

AE episodes in 
the history

IgG/IgM to 
SARS-СОV2

PCR

Tongue, soft palate 
uvula, lips, cheek

Yes
Captopril + 
Lisinopril

Single intake No Yes /Lisinopril negative negative

Lips, cheek No Lisinopril
Regular intake

for 4 years
No No negative negative

Cheek No Enalapril 1 week Yes Yes /Lisinopril - negative

Lip, cheek No Enalapril Regular intake Yes Yes /Enalapril negative negative

Face, tongue No Enalapril Regular intake Yes Yes - positive

Tongue, soft palate, 
sublingual region

Yes Enalapril
Regular intake
For 6 months

Yes No negative. positive

Face, tongue No Losartan Regular intake No Yes negative negative

Lips, cheek No Enalapril Regular intake No Yes negative negative

Face No Perindopril Regular intake Yes Yes
IgМ positive
IgG positive

negative

Tongue No Losartan Regular intake Yes No
IgМ positive

IgG p positive
negative

Soft palate uvula No Captopril Single intake Yes Yes negative negative

Tongue Yes Captopril Single intake No No negative negative

Soft palate uvula No
Captopril + 

Losartan
Regular intake of 

Losartan
Yes No negative negative

Lips No Lisinopril Regular intake Yes Yes
IgМ negative
IgG positive

negative

Face No Losartan Regular intake No No - negative

Note.  AE ― angioedema; ICU ― intensive care unit; ACEi ― angiotensin-converting enzyme inhibitors; ARB ― angiotensin re-
ceptor blockers; D ― drugs; PCR ― a polymerase chain reaction.
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Fig. 2. Causal angiotensin-converting enzyme inhibitors / angiotensin receptor blockers.
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determined in 12 cases out of 15. The positive result of 

IgG to SARS-CoV-2 was detected in 1 case, and those 

of IgG and IgM were revealed in 2 cases (PCR test result 

was negative). In 2 cases, a positive PCR test result was 

obtained, and a concomitant COVID-19 infection was 

diagnosed. Patients with AE and COVID-19 did not 

increase body temperature, changes on a chest X-ray, 

or a decrease in the oxygen level in the blood; there was 

only an increase in C-reactive protein level and 1 case an 

increase in the level of D-dimer. AE was localized on the 

face, tongue, sublingual region, and soft palate.

In the comparison group, the determination of IgG/

IgM to SARS-CoV-2 was performed in 11 cases out of 

13. Positive IgG results were registered in 2 cases, that of 

IgM was revealed in 1 case, and those of IgG and IgM 

were registered in 1 case (PCR test result was negative). 

In addition, a positive PCR test result was obtained in 

1 patient with lip and cheek AE of unclear etiology, and 

a simultaneous diagnosis of asymptomatic COVID-19 

infection was established.

Treatment of AE included parenteral administration 

of systemic glucocorticoid (dexamethasone), H
1
-anti-

histamines (clemastine, chloropyramine), and, in some 

cases, furosemide. In AE patients, while taking ACE 

inhibitors/ARB, these groups of drugs were cancelled. 

If basic arterial hypertension therapy was required, they 

were replaced with antihypertensive drugs from the cal-

cium antagonists and/or thiazide-like diuretics group. 

All patients had a favorable outcome of AE.

Additional research outcomes
The distribution of patients depending on the type of 

causative ACE inhibitor/ARB is presented in Fig. 2. The 

most common causes of AE development were enalapril 

and captopril. In 2 cases, long-acting ACEi and ARB 

were used in conjunction with captopril.

Discussion

Summary of the main research outcome
ACEi-induced AE can have life-threatening localiza-

tion and require hospitalization. An infection caused by 

SARS-CoV-2 is discussed as a possible trigger for devel-

oping this type of AE. In our study, cases of a combination 

of AE during the intake of an ACE inhibitor and a mild 

COVID-19 infection were revealed.

Fig. 1. Localization of angioedema.
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Discussion of the main research outcome
AE induced by intake of an ACE inhibitor can ob-

struct the upper airway and lead to asphyxia. The diag-

nosis of ACEi-induced AE is established based on clinical 

and anamnestic data, and there are no diagnostic tests 

to confi rm it. Until now, there is no approved approach 

of drug therapy for this type of bradykinin AE. Thus, 

the analysis of clinical characteristics, management ap-

proach, and possible trigger factors of AE caused by ACE 

inhibitors/ARB is important for improving the diagnos-

tics, treatment, and prevention of the development of this 

potentially life-threatening adverse reaction. Intake of an 

ACE inhibitor is one of the most common causes of de-

veloping isolated AE that requires urgent care [4]. In our 

study, AE patients taking ACE inhibitors/ARB accounted 

for about half of all hospitalization cases for isolated 

AE. According to the literature, risk factors for ACEi-

induced AE are over 65 years and female gender [5]. In 

this study, the median age of patients with AE caused by 

ACE inhibitors/ARB was 59 years; distribution by gender 

showed some predominance of men (60%), and such 

results may be associated with the small size of the study 

group. Comparable data are presented in the recently 

published work by A. Pfaue et al. [23]. A retrospective 

analysis of medical records of patients hospitalized with 

isolated AE in the otorhinolaryngology department was 

conducted. The proportion of patients with AE caused 

by drugs blocking the RAAS (ACE inhibitors, ARB, and 

renin inhibitors) was 41% (84 out of 203 patients), the 

average age was 71 years (43–94 years), and the ratio of 

women to men was 48% and 52%, respectively.

According to our data, enalapril and captopril caused 

most commonly the development of drug-induced AE, 

which is associated not with the peculiarities of these 

molecules but with the frequency of their use. Further-

more, in various studies, the ratio of causative ACE 

inhibitors/ARB diff ered depending on the region and 

the time of their conduct [1, 23, 24].

Localization of AE in the face and oral cavity, estab-

lished in our study, is typical for this type of AE. With 

isolated AE of the soft palate uvula, which was noted in 

2 cases, diff erential diagnostics with uvula edema is re-

quired due to snoring (taking into account the presence of 

snoring, sleep disturbances, apnea) [23]. Life-threatening 

localization of AE, which required hospitalization in the 

intensive care unit, was established in 20% of patients.

There were no cases of intubation and tracheostomy. 

A favorable outcome in all cases analyzed was probably 

due to the timely cancellation of ACE inhibitors/ARB 

or the independent resolution of AE. The small size of 

the study group should also be considered. In a study 

by A. Pfaue et al. [23], the risk of emergency intubation 

and/or tracheostomy was 9 times higher in patients with 

AE caused by drugs blocking the RAAS compared with 

patients with AE induced by other causes (odds ratio 

9.077; 95% CI 1.072–76.859). The authors emphasize 

the importance of doctors who work in emergency de-

partments about the clinical presentation and aspects of 

therapy for this type of AE [23].

In the study group of patients with ACEi/ARB-

induced AE, there was a rather high frequency of repeated 

episodes (60%), including those associated with repeated 

intake of ACE inhibitors. Recurrent AE in patients 

receiving ACEi/ARB may indicate a lack of awareness 

among doctors about this adverse reaction. The problem 

of underestimating general practitioners (therapists) of 

the possibility of bradykinin-mediated AE during therapy 

with ACE inhibitors is discussed in a recent study by L. 

Mihaela et al. [24].

The inpatient records we studied also contained indi-

cations of the facts of self-medication, which is associated 

with the possibility of over-the-counter sale of such drugs 

as captopril, enalapril, and lisinopril. When establishing 

the diagnosis of AE caused by intake of an ACEi/ARB, 

it is important to inform the patient about the possibility 

of a recurrence of edema, despite the cancellation of an 

ACEi/ARB, and the need to seek emergency help in this 

case, as well as to explain the danger of self-medication. 

In addition, it should be borne in mind that ACE inhibi-

tors/ARB can be trigger factors in HAE, acquired AE 

with defi ciency or impairment of the functional activity of 

the C1 inhibitor, and idiopathic AE. In a study by Z. Balla 

et al. [25], out of 149 patients with recurrent AE, while 

taking an ACE inhibitor, 2 patients and 12 other family 

members were diagnosed with HAE with C1 inhibitor 

defi ciency. In 3 cases, acquired C1 inhibitor defi ciency 

was detected. HAE without C1-inhibitor defi ciency is a 

rare form that, in its clinical presentation, may be similar 

to ACEi-induced AE, but a family history of AE is typical 

in it. In this case, genetic testing is required to confi rm 

the diagnosis. In the Republic of Belarus, in the presence 

of clinical and anamnestic data, the C4 component of 

complement is determined as a screening for HAE, at 

the republican level, both immunological (measurement 

of the levels of C4, C1 inhibitor, C1q, determination of 

the functional activity of C1 inhibitor) and genetic stud-

ies (sequencing the genes SERPING1, FXII, ANGPT1, 

PLG, etc.) are performed [26]. According to the medical 

records we analyzed, there were no referral cases of pa-

tients to republican centers for HAE diagnostics. Patients 

with relapses of AE need further follow-up and additional 

examination at the outpatient stage, if necessary.

We were unable to estimate the period from the 

beginning of intake of an ACE inhibitor to the onset 

of AE due to insuffi  cient information in the medical 

documentation. According to the literature, the devel-

opment of AE is possible both in the early terms (fi rst 

weeks) and several years after the start of therapy [3]. 

In a retrospective cohort study by A. Banerji et al. [1], 

which included 134,945 patients who received an ACE 

inhibitor, in 0.7% cases, an ACE inhibitor-induced AE 

developed during the fi rst 5 years of administration. In 

only 10% of them, AE occurred in month 1 of therapy. 

The possibility of AE development during the long-
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term therapy with ACE inhibitors/ARB complicates 

the diagnostics, and the factors contributing to the 

development of AE often remain unclear. Studies have 

been published in which an increase in C-reactive pro-

tein level was noted in AE induced by ACE inhibitors/

ARB. In addition, the role of infl ammatory stimuli in 

the emergence or maintenance of AE in some patients 

was suggested [23, 27].

In December 2019, an epidemic of a new infectious 

disease called COVID-19 began in China, caused by a 

representative of the coronavirus family, SARS-CoV-2, 

which spread worldwide. Endothelial dysfunction and 

increased vascular permeability are characteristic patho-

logical signs of COVID-19 [28]. These phenomena can 

lead to increased fl uid extravasation and increased risk 

of AE. The protective eff ects of ACE inhibitors/ARB are 

believed to be associated with an increase in the expres-

sion of ACE2 and inhibition of excessive RAAS activity 

through a decrease in the eff ects of AT-II. The binding 

of SARS-CoV-2 to the ACE2 receptor can lead to sup-

pression of surface regulation of ACE2, thereby reducing 

its protective eff ects and aggravating the adverse eff ects 

of AT-II. A decrease in ACE2 expression disrupts its 

role in the cleavage of several substrates, including BK 

metabolites [18, 28].

In the described cases of the development of AE during 

the intake of ACE inhibitors and COVID-19 infection, 

the new coronavirus infection is considered a possible 

trigger factor. Infection with SARS-CoV-2 can be a 

“second blow” that leads to edema in patients receiving 

this group of drugs. Management approach consisted in 

cessation of an ACE inhibitor; in addition, in 2 cases, 

systemic glucocorticoids and antihistamines were used 

[20, 21], and in 1 case, tranexamic acid was used [18]. A 

case of urticaria with AE as a premonitory symptom of 

COVID-19 infection has also been published. The role of 

histamine and BK in the development of AE, in this case, 

is discussed [29]. The course of COVID-19 infection is 

highly variable. In the analyzed cases of the combination 

of ACEi-induced AE and COVID-19, the symptoms of 

AE prevailed in the clinical presentation. The signs of an 

upper respiratory tract infection (rhinitis, sore throat) 

were probably concealed by symptoms of edema of the 

oropharyngeal mucous membrane. In the comparison 

group, a case of a combination of isolated AE of the lips 

and a face with an asymptomatic course of COVID-19 

was established.

Study limitations
The limitations of this study were its retrospective 

nature and the short duration of the period analyzed.

Conclusion
Due to their proven effi  cacy in treating many car-

diovascular diseases, ACE inhibitors and ARB are 

widely used in clinical practice. However, until now, AE 

caused by intake of ACEi/ARB remains a complication 

of pharmacotherapy, which is diffi  cult to diagnose, with 

insuffi  ciently studied mechanisms of formation and ap-

proaches to treatment. Patients with ACEi-induced AE 

may require hospitalization to monitor the patency of the 

upper airway. The most common causes of drug-induced 

AE among the analyzed cases were enalapril and capto-

pril. In patients with AE, while taking ACE inhibitors, 

cases of mild COVID-19 infection were revealed with a 

predominance of AE symptoms in the clinical presen-

tation with localization in the face, tongue, sublingual 

region, and soft palate.

With the development of AE, a targeted collection 

of anamnesis is required regarding the use of ACEi/

ARB and the symptoms of COVID-19, as well as PCR 

examination for COVID-19 infection.

Questions requiring further research include the ef-

fect of infection with SARS-CoV-2 on the levels of BK 

and its metabolites; the triggering role of COVID-19 

infection in the development of AE in patients receiving 

ACEi/ARB; recommendations for the management of 

patients with ACEi-induced AE and a positive result 

for COVID-19.
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Drug intolerance: age-related aspects
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ABSTRACT
BACKGROUND: Drug hypersensitivity is an adverse reaction caused by immune or non-immune mechanisms to the 

intake of adequate doses of drugs. To avoid a dangerous situation, correctly collected pharmacological history, taking into 

account all the characteristics of the patient (gender, age, concomitant pathology), and knowledge of the mechanism of 

action of drugs can help a practicing physician who does not currently have a reliable method for diagnosing drug hyper-

sensitivity.

AIM: Identifi cation of age-specifi c drug intolerance.

MATERIALS AND METHODS: The study was conducted from 2017 to 2020 and included 200 outpatient medical his-

tory forms of individuals diagnosed with an unspecifi ed pathological reaction to a drug or medication. All drug reactions 

were based on patient’s own statements and were allocated as dichotomous variables. The results were analyzed by non-

parametric statistics (Pearson’s chi-square).

RESULTS: Three groups of patients were identifi ed: 18–44 years (n=49), 45–60 years (n=60), ≥61 (n=91). The odds 

of incomprehensible reactions were 2.2 times higher in patients in group 3 than in patients in the other groups. Group 3 

patients were 12 times more likely to have an itchy reaction to medications than patients in the other groups. Group 1 pa-

tients were 3 times more likely to have urticaria than patients in groups 2 and 3. The odds of drug intolerance to angioten-

sin-converting enzyme (ACE) inhibitors were 2.6 times higher in patients in group 3 than in patients in the other groups. 

When comparing clinical manifestations of drug intolerance to penicillin and cephalosporin antibiotics, no signifi cant 

diff erences were found in all patients. The presence of allergies and somatic pathology of ≥3 systems did not signifi cantly 

aff ect the possibility of reactions of varying severity to ≥3 drugs in these groups.

CONCLUSIONS: Patient’s age has no eff ect on the possibility of reactions to certain groups of drugs. The exception was 

ACE inhibitors, which is most likely due to the higher frequency of prescribing antihypertensive therapy in patients in this 

age group. The aggravation of clinical manifestations and the occurrence of polypharmacy are not associated with age and 

comorbid background. Age and non-life-threatening clinical manifestations of drug intolerance were correlated, which 

indicates the absence of the reliable eff ect of age on the possibility of anaphylactic shock or angioedema. 

Keywords: drug intolerance; drug allergy; drug hypersensitivity; age
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Возрастные аспекты реакций на лекарственные препараты
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АННОТАЦИЯ
ОБОСНОВАНИЕ.  Лекарственная гиперчувствительность представляет собой обусловленные иммунными 

или неиммунными механизмами нежелательные реакции на приём адекватных доз лекарственных препаратов. 

Практикующему врачу, не имеющему на сегодняшний день достоверного метода диагностики лекарственной 

гиперчувствительности, поможет избежать опасной ситуации только правильно собранный фармакологиче-

ский анамнез с учётом всех характеристик пациента (пол, возраст, сопутствующая патология) и знание меха-

низма действия лекарственных средств.
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 Background

Drug-induced hypersensitivity remains an urgent 

problem in practical health care due to the risk of severe 

allergic reactions, which often require hospitalization or 

long-term treatment [1].

In clinical practice, adverse drug reactions oc-

cur in 0.04–3.1% of patients. One in 4,000 patients 

who visits the emergency department is admitted 

with a life-threatening condition after medication 

intake [2].

There are two types of adverse drug reactions, 

namely those related (type A, predictable reactions) 

and unrelated (type B, unpredictable reactions) with the 

pharmacological action of the drug [3–5]. Predictable 

reactions are more common and are related to dose, 

pharmacological eff ect, and cross-reactions between 

concurrently administered drugs. Unpredictable reac-

tions are less common (20–25% of patients) and are due 

to the individual characteristics of the patient. This type 

of reaction includes non-allergic congenital hypersensi-

ЦЕЛЬ ― выявить возрастные особенности реакций на лекарственные препараты. 

 МАТЕРИАЛ И МЕТОДЫ. Исследование проводилось в период с 2017 по 2020 г. В исследование включены 

200 амбулаторных карт пациентов  с диагнозом «Патологическая реакция на лекарственное средство или ме-

дикаменты, неуточнённая».  Данные фармако-аллергологического анамнеза указывались только на основании 

информации, полученной от пациента и, возможно, ранее выставленного в другом ЛПУ диагноза лекарствен-

ной гиперчувствительности. Все реакции на лекарственные препараты были распределены по дихотомиче-

ским переменным. Результаты исследований проанализированы методом непараметрической статистики (хи-

квадрат Пирсона). 

РЕЗУЛЬТАТЫ. Выделены 3 группы пациентов: 18–44 года (n=49); 45–60 лет (n=60); 61 год и старше (n=91). 

У пациентов 3-й группы вероятность появления зуда и не обусловленных гиперчувствительностью реакций 

на лекарственные препараты выше, чем у других, в 12 и 2,2 раза соответственно. Пациенты 1-й группы в 3 раза 

чаще подвержены развитию крапивницы, чем участники групп 2 и 3, а вероятность реакций на ингибиторы 

ангиотензинпревращающего фермента выше в 2,6 раза у пациентов 3-й группы. При сравнении клинических 

проявлений лекарственной гиперчувствительности на антибиотики пенициллинового и цефалоспоринового 

ряда достоверных различий между пациентами не выявлено. Наличие аллергии и соматической патологии трёх 

и более систем у пациентов наблюдаемых групп достоверно не повлияло на возможность возникновения реак-

ций разной степени тяжести при приёме ≥3 препаратов одновременно. 

ЗАКЛЮЧЕНИЕ. Возраст пациента не оказывает влияния на вероятность возникновения реакций на опреде-

лённые группы препаратов (исключением стали ингибиторы ангиотензинпревращающего фермента, что, ско-

рей всего, обусловлено более высокой частотой назначения антигипертензивной терапии у пациентов данной 

возрастной группы). С возрастом и коморбидным фоном не связаны ни усугубление клинических проявлений, 

ни возникновение полипрагмазии. Выявленная корреляционная зависимость между возрастом и не угрожа-

ющими жизни клиническими проявлениями реакций на лекарственные препараты свидетельствует об отсут-

ствии достоверного влияния возраста на возможность возникновения анафилактического шока или ангионев-

ротического отёка. 

Ключевые слова: реакции на лекарственные препараты; лекарственная аллергия; лекарственная гиперчувстви-

тельность; возраст
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tivity (idiosyncrasy) and drug-induced hypersensitivity 

(allergic and non-allergic).

Drug-induced hypersensitivity represents adverse 

reactions to the intake of adequate doses of drugs 

caused by immune (drug allergy) or non-immune 

(non-allergic drug hypersensitivity) mechanisms [6, 

7]. Given the lack of a reliable method for diagnos-

ing drug-induced hypersensitivity nowadays [8–10], 

it must be admitted that only a correctly collected 

pharmacological history, including all patient char-

acteristics (gender, age, concomitant pathology) and 

awareness of the mechanism of drug action, will help 

the practicing physician to avoid a hazardous situa-

tion. [11].

Currently, the risk factors that contribute to the 

development and aggravation of the course of drug-

induced hypersensitivity include genetic predisposition, 

demographic characteristics, and comorbid conditions. 

Among the demographic risk factors, which include fe-

male gender, race, and old age, only the latter, according 

to several authors, is the most unfavorable and is associ-
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ated with the severity and prevalence of drug-induced 

hypersensitivity cases [12–15].

This work aimed to identify age-related characteristics 

of drug-induced reactions.

Materials and methods

Study design
An observational single-center cohort uncontrolled 

retrospective study was performed. The study design 

diagram is presented in Fig. 1.

Inclusion criteria
The criterion for inclusion of patients in the study 

was reactions to one or more drugs with a diagnosis of 

unspecifi ed pathological reaction to a drug or drugs.

Conditions of conducting
In the Regional Clinical Hospital No. 1 (Tyumen) of 

the Tyumen region, 200 outpatient patient records were 

selected and analyzed.

Study duration
The study was performed for three years (2017 to 

2020).

Description of the medical intervention
Out of 3650 primary outpatient records of patients, 

the outpatient records of 200 patients (171 women and 29 

men) with a diagnosis T88.7 (unspecifi ed pathological 

reaction to a drug or drugs) according to ICD-10 were 

included in the study and analyzed.

The anamnesis data of 200 patients were entered into a 

table with the columns indicating full name, age, gender, 

place of residence, the name of the drug which induced the 

reaction, clinical manifestations of drug-induced hyper-

sensitivity, namely urticaria, angioneurotic edema, cough, 

choking, dermatitis, anaphylactic shock; other manifesta-

tions of drug-induced hypersensitivity such as dizziness, 

tinnitus, headache, tachycardia, deterioration in the 

condition, dyspeptic disorders; somatic pathology in the 

ENT organs, respiratory (chronic obstructive pulmonary 

Fig. 1. Study design diagram.

3650 patients

200 patients diagnosed 

with T88.7 according 

to ICD-10 

Group 1

(18–44 years old) 49 patients

105 cases of drug-induced 

hypersensitivity

119 cases of clinical 

manifestations of drug-induced 

hypersensitivity

Recording of certain drugs to which the patient has experienced hypersensitivity reactions, 

specifying the type of reactions (hereinafter referred to as cases, since one patient could have 

reactions to several drugs simultaneously)

Distribution of drugs by clinical and pharmacological groups

Comparison of the results obtained in three age groups, identifi cation of patterns

Distribution of clinical manifestations by the most common symptoms,

nosologies/syndromes

1. Antibacterial drugs

2. Nonsteroidal anti-infl ammatory drugs

3. Local anesthetics

4. Non-narcotic analgesics

5. Vitamins of group B

6. Muscle relaxants

7. Antiotensin-converting enzyme inhibitors

8. Preparations of iodine contrasting

9. Others

1. Hives

2. Angioneurotic edema

3. Cough, choking

4. Anaphylactic shock

5. Dermatitis

6. Itching

7. Rhinitis

8. Other manifestations of drug 

reactions

Group 2

(45–40 years old) 60 patients

153 cases of drug-induced 

hypersensitivity

184 cases of clinical 

manifestations of drug-induced 

hypersensitivity

Group 3

(61 years and older) 91 patients

257 cases of drug-induced 

hypersensitivity

276 cases of clinical 

manifestations of drug-induced 

hypersensitivity
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disease), cardiovascular, digestive, genitourinary, nervous, 

and endocrine systems; helminthiases, hematological, 

oncological, autoimmune diseases; allergopathology in-

cluding allergic rhinitis, urticaria, angioneurotic edema, 

bronchial asthma (sensitization and eosinophilia were 

indicated separately). In addition, all columns except full 

name, age, place of residence, the name of the drug which 

induced the reaction, eosinophilia, and helminthiasis were 

fi lled with dichotomous variables (presence of a disease/

reaction ― 1; no disease/reaction ― 0).

Main study outcome
The aspects of drug-induced hypersensitivity were 

revealed in patients of diff erent age groups, namely in 

young patients (18–44 years old), middle-aged patients 

(45–60 years old), elderly and senile patients (61 years 

and older).

Additional study outcomes
The most common groups of drugs causing adverse 

reactions and the range of these reactions were identi-

fi ed in patients of diff erent age groups, namely in young 

patients (18–44 years old), middle-aged patients (45–60 

years old), elderly and senile patients (61 years and older).

Subgroup analysis
Three age groups of patients were formed according 

to the criteria of the World Health Organization, namely 

18–44 years implied young age (n = 49); 45–60 years 

indicated middle-aged patients (n = 60); 61 years and 

older corresponded to elderly and senile patients (n = 

91). Age was indicated at the time of the patient’s visit.

Outcome registration methods
All reactions to drugs and the presence of comorbidi-

ties were recorded according to the information provided 

by the patients and distributed according to dichotomous 

variables (the presence of a disease/reaction ― 1; no dis-

ease/reaction ― 0). Each episode of reaction to one drug 

that occurred within one year after the patient’s visit was 

taken as a unit and considered a case (a total of 515 cases 

were identifi ed). The distribution of drugs into groups was 

performed according to the clinical and pharmacological 

characteristics. The groups were formed provided that the 

drug was indicated three times or more (except for drugs 

for anesthesia ketamine and midazolam). All other drugs 

were assigned to the “Others” group. We have identifi ed 

33 groups of drugs.

The distribution of drugs by groups and subgroups is 

presented in Table 1.

Ethical considerations
Conclusion of the protocol of the Ethics Committee 

at the Tyumen State Medical University No. 100 dated 

06/11/2021 indicated that “Based on the analysis of the 

documentation submitted, the Ethics Committee at the 

Tyumen State Medical University decided that, given the 

non-interventional nature of the study, this study does 

not require ethical examination.”

Statistical analysis
Principles for calculating the sample size. The sample 

size was not pre-calculated.

Methods of statistical data analysis included Mi-

crosoft Excel (Microsoft, USA) and STATISTICA 

6.0 (StatSoft Russia, Russia) software for data processing. 

We analyzed the results of the studies using the methods 

of nonparametric statistics. Descriptive statistics were 

performed by estimating the arithmetic mean (M) and 

mean-square deviation (M ± s). To assess intergroup 

diff erences, given categorical data, calculations were 

made using four-fi eld tables. The rows represented the 

factor values (age ranges) and the columns represented 

the outcome values. Depending on the smallest value of 

the expected event (out of four), the analysis method was 

chosen as follows. If the smallest value of the expected 

event was less than 5, Fisher’s exact test was used for com-

parison; if the smallest value of the expected event was 

within the range from 5 to 10, Yates continuity-corrected 

Pearson’s chi-square test was used for comparison; if 

the smallest value of the expected event was more than 

10, the Pearson chi-square test was chosen. To quantify 

the dependence of the probability of an outcome on the 

presence of a factor, the odds ratio was calculated with a 

95% confi dence interval (CI). The critical signifi cance 

level of the null statistical hypothesis p (the absence of 

diff erences and infl uences) was taken equal to 0.05.

Results

Objects (participants) of the study
The study analyzed 200 outpatient records of patients 

(171 women and 29 men) whose average age was 55 ± 15 

years (range: 18–85 years).

Clinical and demographic characteristics of patients 

are presented in Table 2.

Key research outcomes
Clinical manifestations of adverse drug reactions
The distribution of clinical drug-induced manifesta-

tions in each age group did not diff er signifi cantly. How-

ever, reactions in the form of angioneurotic edema and 

dermatitis were among the three most common reactions 

in each group, namely 27.73% and 14.29% in group 1; 

22.28% and 21.74% in group 2; and 19.57% and 21.38% 

in group 3, respectively.

In group 1, along with angioneurotic edema, there 

were reactions in the form of urticaria (27.73%), in the 

p 2, there were coughing and choking (15.76%), and in 

group 3, other manifestations of drug-induced reactions 

prevailed (22.83%); Table 3.

Comparison of clinical manifestations of drug-

induced reactions in patients of three age groups demon-

strated signifi cant diff erences in the number of reactions 

(Fig. 2).

Other manifestations of adverse drug reactions (diz-

ziness, tinnitus, headache, tachycardia, deterioration 
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Table 2. Clinical and demographic characteristics of patients

Indicator All subjects
Group 1 

18–44 years
n = 49

Group 2 
45–60 years

n = 60

Group 3 
61 years and older

n = 91

Men. n (%) 29 (14.5) 11 (22.45) 8 (13.33) 10 (10.99)

Women. n (%) 171 (85.5) 38 (77.55) 52 (86.67) 81 (89.01)

Somatic pathology. n (%) 183 (91.5) 40 (81.63) 56 (93.33) 87 (95.6)

CVS pathology. n (%) 100 (54.64) 4 (10) 32 (53.33) 64 (70.33)

UGS pathology. n (%) 67 (36.61) 12 (30) 22 (36.67) 33 (36.26)

GIT pathology. n (%) 62 (33.88) 12 (30) 23 (38.33) 27 (29.67)

Endocrine pathology. n (%) 56 (30.60) 7 (17.5) 20 (33.33) 29 (31.87)

Pathology of the hepatobiliary system. 
n (%)

43 (23.50) 8 (20) 11 (18.33) 24 (26.37)

Respiratory system pathology (COPD. 
BOS). n (%)

31 (16.94) 3 (7.5) 8 (13.33) 20 (21.98)

NS pathology. n (%) 30 (16.39) 8 (20) 9 (15) 13 (14.29)

Helminthiasis. n (%) 30 (16.39) 10 (25) 7 (11.67) 12 (13.19)

ENT pathology. n (%) 20 (10.93) 9 (22.5) 6 (10) 7 (7.69)

US pathology. n (%) 17 (9.29) 4 (10) 5 (8.33) 8 (8.79)

Oncology. n (%) 11 (6.01) 1 (2.5) 2 (3.33) 8 (8.79)

Autoimmune diseases. n (%) 10 (5.46) 2 (5) 3 (5) 5 (5.49)

Blood pathology. n (%) 9 (4.92) 2 (5) 4 (6.67) 3 (3.3)

Allergic pathology. n (%) 38 (19) 9 (18.37) 13 (21.67) 16 (17.58)

Allergic rhinitis. n (%) 19 (50) 5 (55.56) 7 (53.85) 7 (43.75)

Dermatitis. n (%) 12 (31.58) 2 (22.22) 5 (38.46) 6 (37.5)

Urticaria. n (%) 6 (15.79) 1 (11.11) 1 (7.69) 4 (25)

Angioneurotic edema. n (%) 6 (15.79) 1 (11.11) 3 (23.08) 2 (12.5)

Bronchial asthma. n (%) 6 (15.79) 2 (22.22) 6 (46.15) 6 (37.5)

N o t e .  СVS ― cardiovascular system; UGS ― urogenital system; GIT ― gastrointestinal tract; COPD ― chronic obstructive pul-
monary disease; BOS ― broncho-obstructive syndrome; NS ― nervous system; US ― urinary system.

Table 3. Clinical manifestations of drug hypersensitivity

Clinical manifestations of drug-induced hypersensitivity All subjects
Group 1 

18–44 years
Group 2 

45–60 years
Group 3 

61 years and older

Total number of cases of clinical manifestations, n. 579 119 184 276

Angioneurotic edema, n (%) 128 (22.11) 33 (27.73) 41 (22.28) 54 (19.57)

Dermatitis, n (%) 116 (20.03) 17 (14.29) 40 (21.74) 59 (21.38)

Other manifestations, n (%) 98 (16.93) 12 (10.08) 23 (12.50) 63 (22.83)**

Urticaria, n (%) 85 (14.68) 33 (27.73)* 25 (13.59) 27 (9.78)

Anaphylactic shock, n (%) 69 (11.92) 16 (13.45) 24 (13.04) 29 (10.51)

Cough and choking, n (%) 61 (10.54) 7 (5.88) 29 (15.76) 25 (9.06)

Itching, n (%) 12 (2.07) 0 (0) 1 (0.54) 11 (3.99)**

Rhinitis, n (%) 10 (1.73) 1 (0.84) 1 (0.54) 8 (2.90)

N o t e .  * p < 0.05 if data of the 1st group were compared with two other groups; ** p < 0.05 if data of the 3rd group were compared with 
two other groups. The table does not include patients (17 people: groups 1 and 2 ― for two people; group 3 ― 13 people) with cough 
while taking an ACE inhibitor.
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of the condition, dyspeptic disorders) in elderly and 

senile patients were registered in 63 (22.83%) cases, 

while in other groups, these were in 35 cases (10.08% 

in the group 1 and 12.50% in the group 2). The differ-

ences in indicators assessed using Pearson’s chi-square 

test were statistically significant (p = 0.001). The 

probability of other manifestations of drug-induced 

hypersensitivity in elderly and senile patients was 

2.2 times more likely than in younger patients (95% 

CI 1.382–3.395).

Reactions in the form of drug-induced itching in 

elderly and senile patients were noted in 11 (3.99%) 

cases, while in patients of other ages, they were regis-

tered in one case (0.54% in group 2). The diff erences 

in indicators evaluated using Yates corrected Pearson’s 

chi-square test was statistically signifi cant (p = 0.007). 

Elderly and senile patients were 12 times more likely to 

develop drug-induced itching than younger patients (95% 

CI 1.553–94.391).

Drug-induced urticar ia in young patients occurred in 

33 (27.73%) cases and in 52 cases in patients of other ages 

(13.59% in group 2 and 9.78% in group 3). The diff erences 

in indicators assessed using Pearson’s chi-square test 

were statistically signifi cant (p < 0.001). The probability 

of urticaria in young patients was three times higher than 

in older patients (95% CI 1.863–4.994).

Drugs
The incidence of adverse reactions to diff erent groups 

of drugs in three age groups did not diff er signifi cantly 

from the data of the entire sample (Fig. 3).

Fig. 2. Clinical manifestations of drug intolerance in all patients. 

Note: * p <0.05 if data of the 1st group were compared with two other groups; ** p <0.05 if data of the 3rd group were compared with 
two other groups; АФШ ― anaphylactic shock. This diagram did not include a cough response to ACE inhibitors.

In group 1, 105 cases of reactions to drugs were de-

tected, as well as 153 and 257 cases in group 2 and group 

3, respectively.

In three groups, in terms of incidence of drug-induced 

reactions, antibiotics ranked fi rst (20% in group 1; 19.61% 

in group 2; 18.68% in group 3), while nonsteroidal anti-

infl ammatory drugs (12.38% in group 1; 12.42% in group 

2; 9.73% in group 3) and local anesthetics (11.43% in 

group 1; 14.38% in group 2; 10.51% in group 3) ranked 

second and third.

Group B vitamins ranked fourth in incidence in 

groups 2 and 3 (8.5% and 8.17%) and were superseded by 

non-narcotic analgesics (10.48%) in group 1. In groups 

2 and 3, reactions to non-narcotic analgesics were less 

common in 1.96% and 3.5% of patients, respectively.

In the group 2, muscle relaxants ranked fi fth in the 

incidence (5.23%). In group 3, these were angiotensin-

converting enzyme inhibitors (ACE inhibitors) (5.84%), 

the reactions which were less common in groups 1 and 

3, namely 0.95% and 2.61%, respectively.

Reactions to iodine-contrast drugs were registered 

with approximately equal frequency in all groups (0.95% 

in group 1; 1.96% in group 2; and 3.5% in group 3; 

Table 4).

When comparing the incidence of reactions to dif-

ferent groups of drugs in patients of three age groups, 

signifi cant diff erences were revealed only in the category 

of ACE inhibitors in elderly and senile patients. Adverse 

reactions to ACE inhibitors in elderly and senile patients 

were noted in 15 (6%) cases, while in patients of other 
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ages, they were recorded in 6 (2.3%) cases. The diff er-

ences in indicators assessed using Pearson’s chi-square 

test were statistically signifi cant (p = 0.044). The prob-

ability of reactions to ACE inhibitors in elderly and senile 

patients was 2.6 times higher than in younger patients 

(95% CI 0.998–6.847).

Antibacterial drugs
Amon g antibiotics, in terms of incidence of drug-

induced hypersensitivity reactions in all age groups, the 

leading positions were taken by drugs of the penicillin 

series (42.86% in the group 1; 50% in the group 2; 50% of 

the subjects in the group 3) and cephalosporins (28.57% 

in the group 1, 26.67% in the group 2, and 12.5% of 

patients in the group 3) (Fig. 4; Table 4). A similar dis-

tribution of antibiotic groups is noted in patients from 

the general sample (48.48% of penicillins and 20.2% of 

cephalosporins).

When comparing the clinical manifestations of drug-

induced hypersensitivity to the penicillin and cephalo-

sporin series antibiotics, no signifi cant diff erences were 

revealed in patients of all age groups.

Angiotensin-converting enzyme inhibitors
For the entire sample, the incidence of adverse reac-

tions to ACE inhibitors was 4.07% (Table 5), most of 

which (5.84%) were signifi cantly detected in patients 

of age 3.

When comparing the clinical manifestations of re-

actions to ACE inhibitors in patients of all groups, no 

signifi cant diff erences were found (Fig. 5), and 68% of 

all reactions to this group of drugs were represented by 

cough (side eff ect of ACE inhibitors). Angioneurotic 

edema was registered in three patients of group 2 (75%). 

Such reactions as urticaria, dermatitis, and anaphylactic 

shock have not been recorded.

Fig. 3. Structure of the most frequently encountered groups of drugs in the whole sample, which caused hypersensitivity reactions

N o t e .  НПВС ― non-steroidal anti-infl ammatory drugs; иАПФ ― angiotensin converting enzyme inhibitors.
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Table 4. Groups of drugs, which caused the most frequent drug hypersensitivity reactions in three age groups

Clinical and pharmacological group of the drugs

Incidence of drug intolerance reactions

Group 1
n = 105

Group 2 
n = 153

Group 3
n = 257

Antibacterial drugs, n (%) 21 (20) 30 (19.61) 48 (18.68)

Aminoglycosides, n 0 1 1

Amphenicols, n 0 0 5

Anasmins, n 1 0 0

Macrolides, n 2 3 2

Nitrofurans, n 2 0 0

Penicillins, n 9 15 24

Tetracyclines, n 0 1 5

Fluoroquinolones, n 1 2 4

Cephalosporins, n 6 8 6

Unspecifi ed, n 0 0 1

NSAIDs, n (%) 13 (12.38) 19 (12.42) 26 (10.12)

Combined NSAIDs, n 1 0 0

Local NSAIDs, n 0 0 1

NSAIDs (mainly COX-2/selective), n 2 7 6

NSAIDs (COX-1, 2 non-selective), n 10 10 17

Unspecifi ed, n 0 2 2

Local anesthetics, n (%) 12 (11.43) 22 (14.38) 27 (10.51)

Amides, n 9 11 10

Paraamino group, n 3 11 17

Non-narcotic analgesics, n (%) 11 (10.48) 3 (1.96) 8 (3.11)

Combined with paracetamol, n (% of the group) 7 0 0

Metamizole sodium, n 4 2 7

Paracetamol, n 0 1 1

B vitamins, n (%) 7 (6.67) 13 (8.5) 21 (8.17)

Muscle relaxants, n (%) 1 (0.95) 8 (5.23) 3 (1.17)

Baclofen, n 0 0 1

Rocuronium, n 0 2 0

Suxamethonium chloride, n 0 1 0

Tizanidine, n 0 2 1

Tolperisone, n 1 3 1

ACE inhibitors, n (%) 1 (0.95) 4 (2.61) 15 (5.84)

Captopril, n 0 1 2

Lisinopril, n 0 0 3

Perindopril, n 1 2 3

Enalapril, n 1 0 7

Unspecifi ed, n 0 1 0

Iodine-contrast agents, n (%) 6 (5.72) 8 (5.23) 9 (3.5)

Others, n (%) 33 (31.42) 46 (30.06) 100 (38.9)

N o t e .   NSAIDs ― Nonsteroidal anti-infl ammatory drugs; COX ― cyclooxygenase; ACE inhibitors ― angiotensin-converting en-
zyme inhibitors.
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Somatic pathology and allergies
The presence of somatic pathology of three or 

more systems in combination with age did not show 

a meaningfully significant opportunity to increase 

the amount of drugs to which drug-induced hyper-

sensitivity reactions may occur; also, this criterion 

did not aggravate the clinical manifestations of drug 

intolerance, as patients with drug-induced anaphy-

lactic shock had both the somatic pathology of three 

or more systems and a less significant comorbid 

background. The presence of allergic pathology both 

separately and in combination with somatic pathology 

of three or more systems, both in older and younger 

patients also did not reveal a clinically significant 

increase in the severity and number of drug intoler-

ance reactions.

Additional research outcomes
Clinical manifestations of adverse drug reactions
Clinical manifestations of drug reactions in all three 

groups were more often defi ned as angioneurotic edema 

(22.11%) and dermatitis (20.03%). Other reactions were 

less common, including other manifestations of drug re-

actions (16.93%), urticaria (14.68%), cough and choking 

(10.54%), anaphylactic shock (11.92%), itching (2.07%), 

and rhinitis (1.73%) (Fig. 6; Table 3).

Drugs
A total of 515 drugs were identifi ed, which induced 

adverse reactions. Further, we distributed them into 33 

groups according to the clinical and pharmacological 

classifi cation. We selected 11 groups (in decreasing in-

cidence) of them, which were antibiotics (19.19%), local 

anesthetics (11.82%), nonsteroidal anti-infl ammatory 

Fig. 5. Structure of clinical manifestations of drug intolerance to angiotensin-converting enzyme inhibitors in three age groups.
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drugs (11.24%), B vitamins (7.95%) , iodine preparations 

(4.46%), ACE inhibitors (4.07%), antihistamines (3.1%), 

macro and microelements (2.52%), muscle relaxants 

(2.33%), animal origin products (2.13%). The others 

(26.94%) included drugs whose incidence of reactions 

was less than 2% (Table 5; Fig. 3).

Antibacterial drugs
In the range of the clinical manifestations of drug-in-

duced hypersensitivity to antibacterial drugs, reactions in 

the form of dermatitis (31.4%) and angioneurotic edema 

(23.14%) were most common in the general sample; while 

manifestations in the form of rhinitis were not recorded.

In the range of the most common hypersensitivity 

reactions to penicillins in the general sample, derma-

titis (36.21%), angioneurotic edema (20.69%), and 

urticaria (20.69%) were identifi ed. On the other hand, 

hypersensitivity reactions to cephalosporins diff ered and 

manifested as anaphylactic shock (40%), angioneurotic 

edema (28%), and urticaria (12%).

Adverse events
During the study, no adverse events were registered.

Discussion

Summary of the main research outcome
The patient’s age does not aff ect the possibility of 

reactions to certain groups of drugs (except for ACE 

inhibitors, which was most likely due to the higher fre-

quency of prescribing antihypertensive therapy in patients 

of this age group). Aggravation of clinical manifestations 

and the occurrence of polypragmasy are not associated 

with age or comorbid background. The correlation de-

pendence between age and non-life-threatening clinical 

manifestations of drug-induced hypersensitivity indicates 

the absence of a signifi cant eff ect of age on the possibility 

of anaphylactic shock or angioneurotic edema.

A high percentage of identifi ed reactions to local an-

esthetics was associated to a greater extent with vasovagal 

reactions (33.87% of patients noted reactions in the form 

of fainting or precollaptoid state) than with hypersensi-

tivity reactions.

Most of the reactions, in the form of anaphylactic 

shock, were not documented, and the patient could 

misinterpret the condition that arose, which could aff ect 

the results.

Research limitations
Pharmacological and allergic history data were in-

dicated only based on the information received from 

the patient and, possibly, a diagnosis of drug-induced 

hypersensitivity previously made in another healthcare 

facility. Furthermore, when planning and conducting the 

study, the sample size was not calculated to achieve the 

required statistical power of the results. In this regard, the 

sample of participants obtained during the study cannot 

be considered suffi  ciently representative, which does 

not enable extrapolating the results obtained and their 

interpretation (conclusions) to the general population 

of similar patients beyond the study.

Conclusion

The infl uence of age as a risk factor for the develop-

ment of drug-induced hypersensitivity is not completely 

understood. According to our data, in all patients, re-

gardless of age, adverse reactions occurred with approxi-

mately the same frequency to antibiotics, nonsteroidal 

anti-infl ammatory drugs, local anesthetics, B vitamins, 

non-narcotic analgesics, which indicates that age does 

not infl uence the risk of reactions to certain groups of 

drugs. The revealed signifi cant diff erences in ACE inhibi-

tors are associated with the high frequency and duration 

of their use by elderly and senile people. Elderly patients 

also have some aspects of the clinical manifestations of 

adverse reactions to drugs, which may be associated with 

the presence of combined comorbid conditions and the 

peculiarities of their therapeutic correction. Such pa-

Table 5. Groups of drugs for which drug hypersensitivity reactions occurred most frequently in the whole sample
Clinical and pharmacological group of the drug Incidence of drug hypersensitivity reactions

Antibiotics, n (%) 99 (19.9)

Local anesthetics, n (%) 61 (11.82)

NSAIDs, n (%) 58(11.24)

B vitamins, n (%) 41 (7.95)

Iodine-contrast agents, n (%) 23 (4.46)

Non-narcotic analgesics, n (%) 22 (4.26)

Angiotensin-converting enzyme inhibitors, n (%) 21 (4.07)

Antihistamines, n (%) 16 (3.1)

Macro- and microelements, n (%) 13 (2.52)

Muscle relaxants, n (%) 12 (2.33)

Animal origin drugs, n (%) 11 (2.13)

Others, n (%) 139 (26.94)

N o t e . NSAIDs ― nonsteroidal anti-infl ammatory drugs.
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tients require more careful attention from primary care 

physicians when prescribing therapy to avoid possible 

cross-eff ects of a number of drugs.
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•     Case reports / Клинические случаи     •

Background

Atopic dermatitis remains a complicated issue in 

allergology. The incidence of this disease is up to 20% 

in children and 2-8% in adults [1]. There has been a 
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New opportunities of therapy of severe atopic dermatitis
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ABSTRACT
This article presents a case of the successful use of dupilumab in a 21-year-old patient with severe atopic dermatitis, 

concomitant bronchial asthma, and allergic rhinitis. The patient was observed in the allergological department of the 

Krasnoyarsk Clinical Regional Hospital for 2 years. The disease was characterized by constant skin symptoms, frequent 

exacerbations, resistance to standard therapy, including systemic glucocorticosteroids and immunosuppressors. Consid-

ering the above factors, targeted therapy was started with dupilumab, registered in the Russian Federation for use in atopic 

dermatitis resistant to standard therapy. Against the background of biological therapy (13 injections were carried out), 

a stable signifi cant decrease in skin syndrome activity was achieved (SCORAD index decreased from 72 to 9 points), and 

the patient’s quality of life signifi cantly improved.
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Новые возможности терапии тяжёлого атопического дерматита 
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АННОТАЦИЯ
Представлен случай успешного применения препарата дупилумаб у 21-летнего пациента с тяжёлым атопическим 

дерматитом, сопутствующей бронхиальной астмой и аллергическим ринитом. Пациент наблюдался в аллерго-

логическом отделении КГБУЗ «Красноярская краевая клиническая больница» в течение 2 лет. Заболевание ха-

рактеризовалось постоянными кожными симптомами, частыми обострениями, устойчивостью к стандартной 

терапии, в том числе системными глюкокортикоидами и иммуносупрессивными препаратами. Учитывая выше-

перечисленные факторы, было принято решение о начале таргетной терапии дупилумабом, зарегистрированным 

в Российской Федерации для применения при атопическом дерматите, резистентном к стандартному протоколу 

лечения. На фоне введения препарата (13 процедур) достигнуто стойкое значимое снижение активности кожного 

синдрома (снижение индекса SCORAD с 72 до 9 баллов) и значительное улучшение качества жизни пациента. 
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2.1-fold increase in the incidence of atopic dermatitis 

over the past 16 years. Severe atopic dermatitis is not a 

life-threatening condition, however, it seriously aff ects 

the patients’ quality of life [2]. Despite the development 
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of new therapeutic options for severe atopic dermatitis, 

long-term disease control cannot be achieved so far.

In recent years, special attention has been paid to 

the use of genetically engineered biologics, monoclonal 

antibodies that inhibit the key infl ammatory cytokines 

and their receptors [3–5]. Due to their selective eff ects, 

biologics are not associated with adverse eff ects that are 

common for conventional drugs used in the treatment 

of allergic diseases (i.e. disorders of carbohydrate and 

mineral metabolism; atrophic skin changes; suppression 

of hematopoiesis; secondary immunodefi ciency, etc.) — 

glucocorticoids and immunosuppressive agents.

Currently, only one genetically engineered biologic, 

dupilumab, is approved in the Russian Federation for 

the treatment of atopic dermatitis. It is approved as 

treatment for patients with moderate to severe atopic 

dermatitis with inadequate response to topical agents in 

patients over 6 years of age. The mechanism of action 

of dupilumab is the inhibition of interleukin (IL) 4 and 

13-mediated signaling pathways by its specifi c binding to 

the IL-4Ra-a subunit, which is common for the IL-4 and 

IL-13 receptor complexes. IL-4 and IL-13 are known to 

be key cytokines of T2-mediated infl ammatory response 

that is typical for atopic disorders. Multicenter clinical 

studies have demonstrated the eff ectiveness of dupilumab 

in the treatment of atopic dermatitis [6-8]. 

Case report 

A 20-year-old male patient presented to Allergy Unit 

of RSBHI “Krasnoyarsk Regional Clinical Hospital” 

complaining of generalized itchy skin rash causing a 

sleep disorder, intermittent nasal obstruction, episodes 

of sneezing and rhinorrhea when contacting with animals 

(dogs, cats) and in the spring during the fl owering of trees. 

There were also episodes of diffi  culty with breathing. 

The analysis of medical history and pediatric health 

records showed that the fi rst signs of atopic dermatitis 

had developed during infancy with episodic involvement 

of large skin areas. Starting from the age of 3 years, the 

symptoms became mild (the skin lesions were mainly 

located in the area of elbow joints) and increased after 

consumption of large amounts of citruses or sweet dishes. 

At the age of 3 years, the patient started experiencing 

symptoms of rhinitis, conjunctivitis, diffi  culties with 

breathing when contacting with animals (a cat, a dog, or 

a rabbit). At the same age, the patient was diagnosed with 

asthma. Episodes of suff ocation were rare; the patient did 

not receive basic asthma treatment and used salbutamol 

on demand. At the age of 4 years, the patient started expe-

riencing symptoms of hay fever (rhinitis, conjunctivitis). 

The patient was followed up by a pediatric allergist who 

diagnosed sensitization to pollen (birch, wormwood) and 

epidermal (cat, dog, rabbit) allergens. There were signs of 

cross-reactivity when eating peas or almond (itching and 

throat discomfort) and drug intolerance (cefotaxime and 

penicillin caused an itchy skin rash). The patient did not 

have a family history of atopic diseases, nor had he any 

signs of infestations. The patient received therapy with 

antihistamines and cromones, and used short-acting 

beta-agonists on demand. At the age of 7 years, the pa-

tient received two courses of the allergy medicine Ruzam, 

which resulted in some improvement: signs of atopic 

dermatitis and hay fever became minimal in the spring; 

the patient stopped having episodes of suff ocation and 

did not require therapy with short-acting bronchodila-

tors. He was considered to have steady asthma remission. 

During the adolescence, the patient noted the develop-

ment of pronounced skin manifestations in the hands, 

elbows and popliteal regions. Therapy with emollients 

and topical steroids resulted in a moderate improvement.

At the age of 18, the patient’s atopic dermatitis became 

signifi cantly more severe with involvement of large areas 

of the skin: in addition to the hands, elbows and popliteal 

regions, skin lesions also spread to his face, ears, neck, 

scalp, trunk, buttocks, thighs, and the dorsal surface 

of the feet. In October 2018 and November 2019, due 

to the exacerbation of the disease, the patient received 

inpatient treatment in a Clinic of Dermatology and Vene-

real Diseases using systemic and topical glucocorticoids, 

antihistamines, emollients, which resulted in incomplete 

brief improvement. In December 2019, due to a disease 

exacerbation, the patient was hospitalized to Department 

of Allergy of Krasnoyarsk Regional Clinical Hospital. 

Results of physical examination, laboratory tests, 
investigations and allergy tests
On admission: erythematous squamous skin lesions 

on the back, abdomen, chest, shoulders, forearms, but-

tocks, thighs; the skin in these areas appears thickened, 

the skin markings are increased in some areas; the eyelids, 

forehead, and cheeks demonstrate a slight hyperpigmen-

tation, hyperemia, and peeling. There is an increase in the 

skin markings, mild hyperemia and excoriations on the 

dorsal surface of the feet. SCORing of Atopic Dermatitis 

(SCORAD) index = 72 points, which corresponds to 

severe atopic dermatitis. 

The peripheral lymph nodes are not enlarged. Signs 

of nasal obstruction. Auscultation reveals vesicular 

breath sounds without any rhonchi. Respiratory rate is 

16 breaths per minute; blood oxygen saturation (SaO
2
) 

98%. Clear heart sounds, no murmurs, regular rhythm; 

HR = 79 bpm; BP 105/75 mm Hg. 

Abdominal palpation is painless and unremarkable.

Laboratory tests showed an increased eosinophil count 

in the peripheral blood (12.9%; 780 cells/μL) and an 

increased total IgE level (482 IU/mL). 

X-ray examination of the paranasal sinuses showed no 

abnormalities; chest X-ray exam revealed no pulmonary 

lesions, normal structure of the roots of the lungs and 

bronchovascular markings; no midline shift; well-defi ned 

and smooth contour of the diaphragm and no signs of 

pleural eff usion.

Spirometry Baseline parameters: Forced Vital Ca-

pacity (FVC) 93.5%; Forced Expiratory Volume in fi rst 
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second (FEV1) 88.8%, FEV
1
/FVC 80.8%. 20 min after 

the use of salbutamol 400 μg: FVC 93.6%, FEV1 90.1%, 

FEV1/FVC 81.9%. Conclusion: pulmonary ventilation 

parameters are within the normal range. The broncho-

dilator test result is negative; FEV1 increase after the use 

of salbutamol 400 μg is 1.5%.

Allergy testing ImmunoCAP test confi rmed the sensi-

tization to allergens of birch, pollen of a mixture of herbs, 

cat and dog hair, and hazelnuts.

Treatment
The patient received a course of treatment with topical 

and systemic glucocorticoids (prednisolone 60 mg IV), 

antihistamines (loratadine 10 mg/day), and emollients. 

Due to weak response to therapy, such therapeutic op-

tions as a calcineurin inhibitor (tacrolimus) and immuno-

suppressive medications (cyclosporin 200 mg/day) were 

also used and produced an incomplete improvement. 

SCORAD index at the time of discharge was 15.3. Rec-

ommended outpatient therapy included topical therapy 

with mometasone furoate, tacrolimus, cyclosporin at a 

dose of 100 mg twice daily (daily dosage = 200 mg) with 

an allergist consultation once a month for the assess-

ment of treatment response and treatment adjustment 

if necessary. One month after the discharge from the 

hospital, the cyclosporin dose was reduced to 150 mg/

day, and 2 months after the discharge it was decreased 

to 100 mg/day. 

Despite the combination therapy used, no steady 

improvement was observed, and there were persistent 

recurrences of atopic dermatitis. In September 2020, the 

patient was admitted to Allergy Unit again with severe 

manifestations of dermatitis (SCORAD = 64), debili-

tating pruritus and a sleep disorder. Taking into account 

the severe course of the disease, frequent exacerbations 

(4 exacerbations in 2020), the lack of a stable eff ect from 

conventional therapy and immunosuppressive drugs, 

frequent use of systemic glucocorticoids, concomitant 

allergic rhinitis and asthma (in remission), it was decided 

to use the genetically engineered drug dupilumab. As 

recommended in the prescribing information, the initial 

dose was 600 mg (two 300 mg SC injections) followed 

by 300 mg SC once every two weeks. No adverse drug 

reactions were observed.

Outcome and follow-up results
While on therapy with dupilumab (a total of 13 

injections), there was clear improvement (signifi cant 

regression of skin lesion and pruritus, as well as sleep 

normalization). SCORAD index by the 13th dosing was 

9 points (see Fig. 1). 

During the entire follow-up period, the patient did 

not have any exacerbations of allergic rhinitis or signs 

of nasal obstruction, and experienced no shortness of 

breath. The treatment was considered to be eff ective and 

was continued. 

With regard to biomarkers of T2-mediated infl am-

mation, we evaluated the peripheral blood eosinophil 

count before each drug dosing and the total IgE level 

before the drug dosing and after 8th dosing (for techni-

cal reasons). During dupilumab therapy, the eosinophil 

count increased reaching its peak by the 4th dosing, and 

then started decreasing reaching 71% of the baseline value 

by the 13th dosing (without reaching the normal range) 

(see Fig. 2). Baseline total IgE level was 482 IU/mL, and 

decreased to 458 IU/mL after the 8th dupilumab dosing.

Discussion

Classical manifestations of the atopic march include 

signs of atopic dermatitis with subsequent development of 

food allergy, allergic rhinitis and, fi nally, asthma. These 

disorders are due to a persistent T2-mediated immune 

response, the laboratory manifestations of which include 

peripheral blood eosinophilia and increased total immu-

noglobulin E level (IgE) [9]. To date, there is evidence 

of concomitant development of skin manifestations and 

airway obstruction in some patients.

In our case report, the patient demonstrated classi-

cal features of T2-dysfunction that started from the skin 

involvement and early development of allergic rhinitis 

Fig. 1. Disease activity (SCORAD) against background of dupilumab use
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and asthma. Despite the use of adequate therapy for as-

sociated allergic disorders and the patient’s compliance 

with the recommendations on hypoallergenic lifestyle 

and diet, it was not possible to achieve stable control over 

his symptoms. Frequent recurrences of atopic dermatitis, 

starting from adolescence, with generalization of the skin 

process, accompanied by pronounced sleep disorders and 

a decrease in physical activity, required long-term use of 

not only topical, but also systemic glucocorticoids, and 

immunosuppressive drugs. Given the comorbidity of 

the disorder, the risks of asthma exacerbations in case 

of comorbid severe atopic dermatitis are increased. Due 

to the availability of the new genetically engineered drug 

dupilumab for the treatment of moderate to severe atopic 

dermatitis in patients over 6 years of age, a decision was 

made to use it in our patient as he had other T2-mediated 

allergic disorders (allergic rhinitis, atopic asthma) [6, 11, 

12]. There was a signifi cant clinical improvement even 

after fi rst injections of dupilumab with no adverse drug 

reactions indicating a high eff ectiveness and safety of 

the drug. 

Markers of T2 infl ammation, the peripheral blood 

eosinophil count and total IgE concentration, were as-

sessed in this case. In this case report, peripheral blood 

eosinophil counts were increasing while on therapy with 

dupilumab and reached a peak at Week 8 of treatment. 

They decreased later, which is consistent with the data 

of placebo-controlled clinical studies that also showed 

a transient increase in the blood eosinophil count, de-

spite the positive clinical eff ect of dupilumab therapy in 

patients with atopic dermatitis. Studies with dupilumab 

in asthma patients have shown that the reduction in the 

severity of eosinophilic infl ammation in the lungs occurs 

regardless of the blood eosinophil count (normal or in-

creased), and is also associated with clinical improvement 

[3, 12]. A temporary increase in the blood eosinophil 

count may be related to the dupilumab-induced inhibi-

tion of eosinophil migration to the tissue by suppressing 

IL-4 and IL-13-mediated production of eotaxins and 

vascular cell adhesion molecule 1 (VCAM-1), while the 

drug does not aff ect the production or release of eosino-

phils from the bone marrow [13]. 

The comparison of the total IgE levels at baseline 

and after 16 weeks of treatment in our patient demon-

strates that this parameter tended to decrease; how-

ever, its further monitoring is necessary, since it was 

previously shown that the decrease in total IgE, unlike 

other biomarkers of T2 infl ammation (e.g. periostin, 

pro-infl ammatory cytokines and thymus and activa-

tion-regulated chemokine, TARC), although slower, 

is by more than 70% at Week 52 of treatment, which is 

associated with impaired B-cell proliferation and IgE 

secretion as a result of IL-4 binding impairment caused 

by dupilumab [11, 14]. 

Thus, the availability of genetically engineered bio-

logics for the treatment of atopic dermatitis expands the 

range of treatment options for patients with moderate to 

severe course of disease resistant to conventional treat-

ment, and allows improving their quality of life, reducing 

the risk of adverse eff ects of systemic glucocorticoids and 

immunosuppressive medications [15, 16]. 

Conclusion

This case report is interesting as assessment of the 

response to treatment for atopic dermatitis concomitant 

with other allergic diseases. Based on our experience 

and the experience of other authors, we recommend 

considering targeted therapy in patients with severe 

atopic dermatitis with a weak response to conventional 

treatment regimens. 

Increasing evidence related to the use of dupilumab 

will enable evaluation of its eff ectiveness in patients with 

atopic dermatitis and other T2-mediated allergic diseases.
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Fig. 2. Number of eosinophils in peripheral blood against background of dupilumab preparation application
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