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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: Identification of age-specific 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 unspecified 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 identified: 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 significant
differences were found in all patients. The presence of allergies and somatic pathology of >3 systems did not significantly
affect the possibility of reactions of varying severity to >3 drugs in these groups.

CONCLUSIONS: Patient’s age has no effect 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 effect of age on the possibility of anaphylactic shock or angioedema.
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AHHOTAIIUA

OBOCHOBAHME. JlekapcTBeHHas1 TMIEPUYYBCTBUTEILHOCTh MPEACTABISIET COOON OOYCIOBICHHbIE MMMYHHBIMU
WM HEMMMYHHBIMY MEXaHU3MaMU HexXelaTeIbHbIe PeaKlMi Ha IPUEM aleKBaTHBIX 103 JIEKAPCTBEHHBIX ITPEIIapaToB.
IIpakTukyloleMy Bpady, He UMEIOIIEMY Ha CETOMHIIHMI IeHb JOCTOBEPHOIO METO/Ia TMarHOCTUKY JIEKAPCTBEHHOM
TUIIEPYYBCTBUTEILHOCTH, ITIOMOXET M30€XaTh OMACHOM CUTYallMM TOJIBKO IPAaBWJIBHO COOpPaHHBIMA (hapMaKoJoruye-
CKHIf aHaMHe3 C YYETOM BCEX XapaKTepUCTUK IMalueHTa (I10JI, BO3pacT, COIYTCTBYIOIIAS ATOJIOTHMsI) U 3HAHUE MeXa-
HHM3Ma JCHCTBUSI JIEKAPCTBEHHBIX CPE/ICTB.
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IIEJIb — BEIIBUTH BO3paCTHBIC OCOOCHHOCTH peaKIIMii Ha JIeKapCTBEHHBIC TIpEITapaTHl.

MATEPHUAJI 1 METO/IbI. UccienoBanue mpoBoamiochk B riepuon ¢ 2017 mo 2020 r. B nccnenoBaHue BKITIOYEHBI
200 aMOyIaTOPHBIX KapT MAIlMeHTOB ¢ muarHo3oM «I[laToormaeckast peakiys Ha JIeKapCTBEHHOE CPEIACTBO YUIM Me-
ITUKaMEHTHI, HEYTOUYHEHHAs». [laHHbBIe (DapMaKo-ayuIeproiorniecKoro aHaMHe3a YKa3bIBaJICh TOJIPKO Ha OCHOBAaHUH
nHGOPMALINH, ITOJTYICHHON OT MAallMeHTa U, BO3MOXHO, paHee BBICTaBIeHHOTO B npyroM JIITY muarHosa ieKkapcTBeH-
HO# TUIIepYYBCTBUTEIBHOCTU. Bce peakimm Ha JleKapCcTBEHHBIE IpernapaThl OBUIM pacIIpeAe/ICHbI IT0 JTUXOTOMIYE-
CKHM TIEpeMEHHBIM. Pe3ybTaThl HCCIemoBaHUI ITPOAHAIM3NPOBAHBI METOIOM HeTlapaMeTPUICCKON CTAaTUCTUKHU (XH-
kBampat [IupcoHa).

PE3YJIbTATBI. Boinenens! 3 rpymnmbl nanueHToB: 18—44 roga (n=49); 45—60 net (n=60); 61 rox u crapiue (#=91).
Y maumeHToB 3-i TPYIIIBI BEPOSATHOCTD MOSIBIICHUS 3y[a U He OOYCIOBICHHBIX TUIICPUYBCTBUTEIBHOCTBIO PEaKIINiA
Ha JIeKapCTBEHHEBIE IIpeTapaThl BBIIIE, YeM Y APYyTUX, B 12 1 2,2 pa3a cooTrBeTcTBeHHO. [TarimeHTs! 1-ii rpyninsl B 3 pasza
qale MOIBePKECHBI PA3BUTHUIO KPAITMBHUIILI, YeM YIACTHHUKY TPYIII 2 U 3, a BEPOSITHOCTh PeakIInii Ha MHTUOUTOPHI
AHTMOTEH3UHITPEeBpallaolero (pepMeHTa Bhille B 2,6 pa3a y MauMeHTOB 3-ii rpynibl. I[1py cpaBHEHMU KIMHUYECKUX
TIPOSIBJICHUH JIEKApCTBEHHOM TUIICPUYYBCTBUTEILHOCTH HAa aHTUOMOTUKY MEHUIIMITMHOBOTO U 11e(haoCIIOPITHOBOTO
psioa OCTOBEPHBIX pa3IMUMil MEXIY ITallMeHTaMU He BRISIBIICHO. Hanmmune ayurepruy 1 coMaTMIecKOM IaToJIOTUH TPEX
¥ 0oJiee CMCTEM Y MAIleHTOB HAOJIIOMaeMBbIX IPYIIIT TOCTOBEPHO HE TOBIMSIIO HA BO3MOXHOCTh BOSHUKHOBEHUS peak-
U pa3HOM CTETICHM TSDKECTH IIPHU IIPUEME >3 IpernapaToB OTHOBPEMEHHO.

SAKJIIOYEHHUE. Bospact manreHTa He 0OKa3bIBaeT BIMSHUS Ha BEPOSITHOCTh BOSHMKHOBEHMS pEaKIINiA Ha OIpee-
JIEHHBIE TPYIIITHI IIPEITapaToB (MCKITIOUCHUEM CTAIM MHTMONTOPHI aHTMOTEH3MHITPEBpalaomero ¢gbepMeHTa, 4To, CKO-
peit Bcero, 00ycJIOBIICHO 0oJiee BRICOKOM 9aCTOTOI Ha3HAYCHUSI aHTUTUIICPTEH3UBHO Teparuy y IMallieHTOB TaHHOU
BO3pacTHOM IpyImmbl). C BO3pacToM 1 KOMOPOUITHBEIM (DOHOM HE CBSI3aHBI HU YCYTYOJICHNE KITMHUICCKIX IIPOSIBJICHUIA,
HU BO3HUKHOBEHME MOJIUIIparMa3uu. BrIsiBIeHHAs! KOPPENSIIMOHHASL 3aBUCUMOCTb MEXIy BO3PACTOM U HE Yyrpoxka-
FOIMMM XXU3HU KIMHUYECKUMU TIPOSIBJICHUSIMU PeaKIIMii Ha JISKApCTBEHHBIC IIpeTrapaThl CBUICTEIBCTBYET 00 OTCYT-
CTBHMU JOCTOBEPHOTO BIMSHUS BO3pacTa Ha BO3MOXKXHOCTh BOSHUKHOBEHMST aHA(MIAKTUYECKOTO III0KA MJI aHTHOHEB-
POTHYECKOTO OTEKA.

Karouesvte crosa: p€akunun Ha JEKApCTBEHHLBIC MIpE€IiapaThl; JICKAaPCTBEHHAA aJlJIEPIud; JE€KapCTBEHHAasA r’MIICPpUYyBCTBU -
TCJIbHOCTb; BO3PaCT

Jla yumuposanus: I'paxosa M.A., PerukoBa O.A., bpayH A.B., CarutoBa A.C., HectrepoBa M.A. Bo3pacTHbIe aClieKThbI
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Background 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-

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 effect, 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-

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
unspecified 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 (unspecified 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

| 3650 patients

200 patients diagnosed
with T88.7 according
to ICD-10

Group 1

Group 2

Group 3

(18—44 years old) 49 patients
[

(45—40 years old) 60 patients
[

(61 years and older) 91 patients
[

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)

105 cases of drug-induced
hypersensitivity

153 cases of drug-induced
hypersensitivity

257 cases of drug-induced
hypersensitivity

119 cases of clinical
manifestations of drug-induced
hypersensitivity

184 cases of clinical
manifestations of drug-induced
hypersensitivity

276 cases of clinical
manifestations of drug-induced
hypersensitivity

Distribution of drugs by clinical and pharmacological groups

Distribution of clinical manifestations by the most common symptoms,
nosologies/syndromes
1. Antibacterial drugs 1. Hives
2. Nonsteroidal anti-inflammatory drugs 2. Angioneurotic edema
3. Local anesthetics 3. Cough, choking
4. Non-narcotic analgesics 4. Anaphylactic shock
5. Vitamins of group B 5. Dermatitis
6. Muscle relaxants 6. Itching
7. Antiotensin-converting enzyme inhibitors 7. Rhinitis
8. Preparations of iodine contrasting 8. Other manifestations of drug
9. Others reactions

Comparison of the results obtained in three age groups, identification of patterns

Fig. 1. Study design diagram.
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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
filled 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 different 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-
fied in patients of different 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 — (). 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 identified). 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 identified
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
differences, given categorical data, calculations were
made using four-field 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% confidence interval (CI). The critical significance
level of the null statistical hypothesis p (the absence of
differences and influences) 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 differ significantly. 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 significant differences 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

Group 1 Group 2 Group 3
Indicator All subjects 18—44 years 45—60 years 61 years and older
n=49 n =60 n=91
Men. n (%) 29 (14.5) 11 (22.45) 8 (13.33) 10 (10.99)
Women. 1 (%) 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. 1 (%) 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)
Eig,:‘)’k’gy of the hepatobiliary system. 43 (23.50) 8 (20) 11 (18.33) 24 (26.37)
ggsg;fan“z% Jytem pathology (COPD. 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. # (%) 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)

Note. CVS — 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 ngflcztu}II)eal\rs 4 5(ir6%u)lr)e221rs 61 yegrrso;rlljd301 der
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, 7 (%) 10 (1.73) 1(0.84) 1(0.54) 8(2.90)

Note. *p<0.05if 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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Fig. 2. Clinical manifestations of drug intolerance in all patients.
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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; ADIL — anaphylactic shock. This diagram did not include a cough response to ACE inhibitors.

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 differences
in indicators evaluated using Yates corrected Pearson’s
chi-square test was statistically significant (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 urticaria 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 differences
in indicators assessed using Pearson’s chi-square test
were statistically significant (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 different groups
of drugs in three age groups did not differ significantly
from the data of the entire sample (Fig. 3).

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 first (20% in group 1; 19.61%
in group 2; 18.68% in group 3), while nonsteroidal anti-
inflammatory 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 fifth 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,
significant differences 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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Antibiotics

® Local anesthetics
NSAIDs

® B vitamins

= Jodine-contrast agents

= Non-narcotic analgesics

ACE inhibitors

= Antihistamines

= Macro and microelements
= Muscle relaxants
Animal origin agents
Other

Fig. 3. Structure of the most frequently encountered groups of drugs in the whole sample, which caused hypersensitivity reactions
Note. HITBC — non-steroidal anti-inflammatory drugs; uAI1® — angiotensin converting enzyme inhibitors.

ages, they were recorded in 6 (2.3%) cases. The differ-
ences in indicators assessed using Pearson’s chi-square
test were statistically significant (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% CI10.998—6.847).

Antibacterial drugs

Among 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 significant differences 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 significantly detected in patients
of age 3.

When comparing the clinical manifestations of re-
actions to ACE inhibitors in patients of all groups, no
significant differences were found (Fig. 5), and 68% of
all reactions to this group of drugs were represented by
cough (side effect 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.

%

100 12,5 Unspecified

% 28,57 Ay I Cephalosporins
80 ——— = Fluoroquinols
70 Tetracyclines
60 B Penicillins

50 B Nitrofurans

40 B Macrolides

30 ¥ Anasmins

20 B Amphenicols
10 B Aminoglycosides
0 Group 1 Group 2 Group 3

Fig. 4. Structure of clinical manifestations of drug intolerance to angiotensin-converting enzyme inhibitors in all groups.
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Table 4. Groups of drugs, which caused the most frequent drug hypersensitivity reactions in three age groups

Incidence of drug intolerance reactions
Clinical and pharmacological group of the drugs Group 1 Group 2 Group 3
n=105 n=153 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
Unspecified, 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
Unspecified, 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, » 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, » 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
Unspecified, n 0 1 0
Todine-contrast agents, n (%) 6 (5.72) 8(5.23) 9 (3.5
Others, n (%) 33 (31.42) 46 (30.06) 100 (38.9)

Note. NSAIDs — Nonsteroidal anti-inflammatory drugs; COX — cyclooxygenase; ACE inhibitors — angiotensin-converting en-

zyme inhibitors.
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Fig. 5. Structure of clinical manifestations of drug intolerance to angiotensin-converting enzyme inhibitors in three age groups.

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 defined 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 identified, which induced
adverse reactions. Further, we distributed them into 33
groups according to the clinical and pharmacological
classification. We selected 11 groups (in decreasing in-
cidence) of them, which were antibiotics (19.19%), local
anesthetics (11.82%), nonsteroidal anti-inflammatory

® Angioneurotic edema

® Dermatitis

u Other manifestations

= Hives

u APS

= Cough, choking
Itching

Rhinitis

Fig. 6. The overall structure of clinical manifestations of drug reactions;
Note. ADII — anaphylactic shock. This diagram does not include cough on angiotensin-converting enzyme inhibitors.
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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, # (%) 41 (7.95)
Iodine-contrast agents, n (%) 23 (4.46)
Non-narcotic analgesics, # (%) 22 (4.26)
Angiotensin-converting enzyme inhibitors, # (%) 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)

Note. NSAIDs — nonsteroidal anti-inflammatory drugs.

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 identified. On the other hand,
hypersensitivity reactions to cephalosporins differed 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 affect 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 significant effect of age on the possibility
of anaphylactic shock or angioneurotic edema.

A high percentage of identified 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 affect
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 sufficiently 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 influence 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-inflammatory drugs, local anesthetics, B vitamins,
non-narcotic analgesics, which indicates that age does
not influence the risk of reactions to certain groups of
drugs. The revealed significant differences 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-
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tients require more careful attention from primary care
physicians when prescribing therapy to avoid possible
cross-effects of a number of drugs.
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