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Drug hypersensitivity reactions are among the most important problems that arise when using drugs. The occurrence of
such reactions in the population is at least 7% and tends to a constant increase. The most frequent manifestations of drug
hypersensitivity reactions are medically induced skin lesions. The aim of this research was to study and analyze the cases of
development of skin drug reactions on the basis of the reports on the adverse reactions (ADRs) of the drugs, registered in the
Republic of Crimea in the period from 2009 to 2016. Materials and methods. The objects of the research were report cards
about the adverse reactions, registered in the regional base (registry) of spontaneous messages called ARCADe (Adverse
Reactions in Crimea, Autonomic Database) for the period from 2009 to 2016. During the analysis of the report cards, 2,698
cases of the development of skin drug reactions arising in response to the use of drugs in patients were selected. The study of
the frequency of occurrence of skin drug reactions in the application of various groups of drugs was carried out taking into

account the codes of the Anatomical Therapeutic Chemical (ATC) Classification System of drugs of the World Health Organi-

zation (WHO). Results. Of the study showed that the development of skin drug reactions was most often associated with the use
of antimicrobial agents for internal use, nonsteroidal anti-inflammatory drugs (NSAIDs), drugs for the treatment of diseases of
the gastrointestinal tract and agents that affect the nervous system. Among the clinical manifestations of skin drug reactions,

generalized and localized rashes prevailed, and itching and hyperemia of the skin were much less common in patients. The
analysis of age categories showed that the most frequently medically induced reactions occurred in children from birth to 3

vears, as well as in the age group of patients from 46 to 60 years. The risk factors identified in the course of the analysis, were
female gender, early childhood and old age, as well as the presence of aggravated drug allergy history. Conclusion. Drug hy-

persensitivity reactions create certain difficulties in clinical practice related to the diagnosis, treatment and prophylaxis, and
may also cause danger to health or life of patients. In this connection, the study of such adverse reactions is the most important
task of practical health care and requires direct participation of doctors of all specialties.
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Peaxyuu nexapcmeennoii eunepuyscmeumenvrocmu (PJIT) aensaiomes 00HuMU U3 Haubonee 8aliCHbIX NPOOIeM, BOZHUKAIOUUX
npu npuMeHeHuU 1eKapCmeeHHbIX npenapamog. Bcmpeuaemocms no0obHbIX peakyutl 8 NOnyiayuu cocmaeisiem He menee 7%
u umeem meHnoeHyuio Kk nocmosinHomy pocmy. Haubonee yacmoimu npossnenusmu P/II aensiomces aekapcmeenio-uHoyyupo-
sanHvle nopadicenus xodxcu. Ilenvio nacmoawezo uccnedosanusn 16uUn0ch uzyyenue u aHaIu3 Ciy4aes pa3eumusi KOJICHbIX jie-
xapcmeennvix peaxyuti (KJIP) na ocnosanuu kapm-u3eeujeHuti o HedcenamenvHuix peakyusax (HP) nekapcmeennvix cpedcme
(JIC), 3apecucmpuposannvix 6 Pecnyonuxe Kpvim 3a 2009-2016 ce. Mamepuanst u memoowt. B pabome 6viau ucnonv3osa-
Hul dannvie kapm-uzeewjenuii o HP JIC, 3apecucmpuposannbix 6 pecuoHanvHoli 6ase (peecmpe) CNOHMAHHBIX COOOWeHULL
ARCADe (Adverse Reactions in Crimea, Autonomic Database) 3a nepuoo 2009-2016 ze. [Ipu npogederuu ananuza Kapm-u3-
sewyenutl 6vi10 omoopano 2698 ciyuyaes pazeumus KJIP, go3HuKawowux 6 omeem Ha NpUMeHeHuUe Y NAYUEeHMO8 IeKAPCHEEeH-
HbIX npenapamos. Hzyuenue uacmomol 6cmpeyaemocmu KJIP npu npumenenuu paziuuneix epynn JIC npooounocs ¢ yuemom
k0008 Anamomo-mepanesmuyecku-xumuyeckou (ATX) kraccughuxayuu nexapcmeennvix cpedcme Beemupnoti Opeanuzayuu
30pasooxpanenus (BO3). Pezynomamul. Pazeumue KOJHCHBIX T1eKAPCMBEHHbIX peaKyuil Haubonee 4acmo Oblio C8313aHO ¢ Npu-
MeHeHUueM NPOMUBOMUKPOOHBIX CPeOCME 0I5l BHYMPEHHe20 NPUMEHEeHUsl, HeCIepOUOHbIX NPOMUBOBOCHANUMETbHBIX CPEOCME
(HIIBC), npenapamog 0751 1eueHust 3a601e6anull Hceny00UHO-KUEYHO20 MPAKMA U CPeOCme, 6IUSIOWUX HA HEPEHYIO CUCTe-
my. Cpeou KIuHUYecKux nposigieHull KOJCHbIX 1eKAPCMBEeHHbIX peakyuli npeodnadanu 2eHepanu308antble U 10KAIU306aHHbLe
CbINU, 3HAYUMETLHO pedice Y NayueHmog HAba0anucs 3y0 U 2unepemusi KOJHCHbIX NHOKPOBOS. AHanu3 603pacmubix Kamezo-
puli nokasan, 4mo Hauboiee 4acmo 1eKapCcmeeHHO-UHOYYUPOBAHHbIEe PeaKyuy GO3HUKAU Y 0emell ¢ podcoenust 0o 3 nem, a
makdice 6 803pacmmoil epynne nayuenmos om 46 do 60 nem. Bvissnennvimu 6 X00e nposedenus ananusa Gaxmopamu pucka
pazeumust KJIP Ovinu dcenckuti nos, panHuti 0emcKutl U NOANCUTOU 803PACH, A MAKJICe HATUYUE Y NAYUEHNMO8 OMALOUEeHHO20
JIeKAPCMBEHHO20 ANNep2oNo2Uieckoe0 anamuesd. 3aKnouenue. Peakyuu 1eKxapcmeeHtoll eunepyy8cmsumenbHOCmu co30a-
10m onpeoenentvle MpPYOHOCMU 6 KIUHUYECKOU NPaKmuKe, Ce;A3aHHble ¢ UX OUACHOCUKOU, JedeHuem U npopuiaKmukou, d
makdice Mo2ym npeocmasiams coboil yzpo3y 300p08bI0 U JHCUHU nayuenmos. B cesasu ¢ uem, uzyuenue maxux HP sgnsemcs
savicHetiuiell 3a0a4ell NPaKmuyecko2o 30pasooXpaneHus u mpeoyem HenocpeoCmeeHHO20 yHacmus epaiell 6cex CneyuanbHo-
cmeil.

Kniouesnvie cnosa: nexapcmsennvle cpedcmea, Hexcenamenbhvle peakyul, 1eKapCmeeHHds 2unep4y8cmeumenbHoCmy, 1eKap-
CMeeHHble NOPAdICEHUS KOJCU

INTRODUCTION

Drug hypersensitivity reactions are among the most
important problems that arise when drugs are used. The
frequency of such reactions in the population is about
7% and tends to a constant increase [1, 2]. Clinical mani-
festations of drug hypersensitivity reactions are allergic
reactions of varying severity, which can occur directly
to active ingredients or to auxiliary components of the
drug [3, 4].

The most frequent manifestations of drug hyper-
sensitivity reactions are medically induced skin lesions.
According to the terminology worked out by the World
Health Organization, a medically induced skin reaction
is defined as any unintended and harmful morphological
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skin change that occurred during systemic or local use
of the drug in usual doses for the purpose of prevention,
treatment and diagnosis [4]. According to the literature
data, the frequency of occurrence of such reactions is
in the range of 2-3% in hospitalized patients [5], and
among all detected adverse drug reaction (ADR) — from
19 to 48% [6,7]. At the same time, the relevance of study-
ing skin drug reactions is caused not only by the high
frequency of their development, but also by the severity
and unpredictability of such reactions, which can cause a
significant danger to health or life of patients.

THE AIM of this investigation was to study and
analyze the cases of development of skin drug reactions
on the basis of report cards of ADRs to the drugs regis-
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tered in the Republic of Crimea in the period from 2009
to 2016, the identification of pharmacological groups of
the drugs that cause skin drug reactions most often, and
also the allocation of risk factors for the development of
such adverse reactions.

MATERIALS AND METHODS

The objects of the research were the report cards
about the adverse reactions, registered in the regional
base (registry) of spontaneous messages called ARCADe
(Adverse Reactions in Crimea, Autonomic Database) for
the period from 2009 to 2016. When analyzing the report
cards, 2,698 cases of development of skin drug reactions
were selected in response to the use of drugs in patients.
The criterion for the selection of cases of ADR was an
indication of the skin manifestations of ADRs in the sec-
tion “Standardized description of the reaction”.

The study of the frequency of occurrence of skin drug
reactions in the application of various groups of drugs was
carried out taking into account the codes of the Anatomi-
cal Therapeutic Chemical (ATC) Classification System of
drugs of the World Health Organization (WHO) [8].

The research methodology (the analysis of the reg-
istry data) did not imply making comparisons and deter-
mining the data correlations among themselves. ADRs
frequency determination was performed in MS Excel
2016 Microsoft Office.
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RESULTS AND DISCUSSION

For the analysis of cases of skin drug reactions
arising in response to the use of different groups of
drugs, 2,698 report cards were selected from the re-
gional database — ARCADe — of spontaneous mes-
sages, which accounted for 43.1% of the total number
of the registered ADRs for the corresponding period
(6254 report cards).

The first stage of the research was to study the fre-
quency of cases of the development of skin drug reac-
tions when using drugs of different pharmacological
groups. The analysis of the report cards showed that
the most frequent skin drug reactions occurred when
using drugs of the group of antimicrobial agents for
systemic use (1215 cases), which accounted for 45%
of the total number of medically induced skin reac-
tions. Such adverse reactions occurred much less of-
ten when using drugs that affect the digestive system
and metabolism (277 cases, 10.27%), drugs that affect
the nervous system (239 cases, 8.85%), and drugs that
affect the musculoskeletal systems, including nonste-
roidal anti-inflammatory drugs (NSAIDs) (229 cases,
8.49%). The frequency of occurrence of skin drug
reactions when using drugs of other pharmacothera-
peutic groups in accordance with the WHO Anatomic
Therapeutic Chemical Classification of Drugs is pre-
sented in Fig. 1.

229 239
170
49 14 18 26 7
L M N P R S V Other
Drug

Drug group code in accordance withthe ATC Classification System

Figure 1. Distribution of drugs causing skin drug reactions, in accordance
with the WHO ATC Classification System of Drugs

Studying the frequency of adverse reactions to indi-
vidual groups of drugs that cause medically induced skin
reactions showed that among the group of antibacterials

34

for systemic use, such adverse reactions were most often
associated with the use of JO1 group (antibacterials for
systemic use) — 1065 cases (87, 65% of the total number
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of cases of adverse reactions in this group). Less com-
monly, skin drug reactions were associated with the use

of antivirals for systemic use (JO5 — 72 cases, 5.9%) and
antimycobacterials (JO4 — 43 cases, 3.54%) (Fig. 2).
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% JO5 (antivirals for systemic use) 72
&
(@)
E J04 (antimycobacterials) 43
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Figure 2. Distribution of cases of skin drug reactions in the group of antibacterials for systemic use

The analysis of skin drug reactions of individual
groups for system use, confirms the known data on the
high incidence of allergic reactions when using antibac-
terial drugs, including B-lactam antibiotics of the cepha-
losporins and penicillins groups [9-11]. In our case, the
frequency of development of skin drug reactions when
using these groups of drugs was 557 (52.3% of the to-
tal number of cases of adverse reactions to antimicro-
bial agents) and 207 cases (19.4%), respectively. The
frequency of occurrence of drug-induced skin reactions
of individual members of the B-lactamantibiotic groups
is presented in Table 1. Other groups of antimicrobial
agents caused allergic reactions much less frequently:
fluoroquinolones — 122 cases of ADRs (11.5%), macro-
lides and azalides — 65 cases (6.1%), aminoglycosides
— 40 cases (3.8%). Levofloxacin (45 cases of ADRs) and
Ciprofloxacin (42 cases) became the “leaders” in the de-
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velopment of drug-induced reactions in the group of flu-
oroquinolones. In the group of Macrolide antibiotics, the
development of skin drug reactions was most frequent-
ly recorded with Azithromycin (34 cases of ADRs) and
Clarithromycin (13 cases). The high incidence of devel-
opment of skin drug reactions in the above mentioned
groups of drugs is most likely due to their frequent pre-
scription by health care professionals, as well as the use
of drug data by patients during self-treatment. [12].

The greatest number of cases of skin drug reactions
in the use of antiviral drugs was caused by the use of
drugs effective against HIV (non-nucleoside reverse
transcriptase inhibitors (NNRTI) — 28 cases of ADRs,
nucleoside reverse transcriptase inhibitors (NRTI) — 6
cases, protease inhibitors — 4 cases). Combined antiviral
drugs that are effective against HIV, caused the develop-
ment of ADRs in 9 cases.
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Table 1. Frequency of occurrence of drug-induced skin reactions when using drugs of the f-lactam
antibiotics group (penicillins, cephalosporins)

The number of cases of
skin drug reactions, the
absolute value

Representatives of antimicrobial groups

The number of cases of skin drug
reactions,% (relative to the total num-
ber of cases of skin drug reactions)

Penicillins
Ampicillin (JO1CAO1) 5 0.2%
Amoxicillin (JO1CA04) 72 2.7%
Benzylpenicillin (JO1CEO1) 4 0.15%
Ampicillinandbeta-lactamaseinhibitor (JO1CRO1) 15 0.6%
Amoxicillinandbeta-lactamaseinhibitor (JO1CR02) 111 4.1%
Cephalosporins

First-generation
Cefalexin (JOIDBO1) 14 0.5%
Cefazolin (JO1DBO04) 13 0.48%

Second-generation
Cefuroxime (JO1DCO02) 53 2%

Third-generation
Cefotaxime (JO1DDO1) 152 5.6%
Ceftazidime (JO1DDO02) 12 0.4%
Ceftriaxone (JO1DD04) 230 8.5%
Cefixime (JOIDDO08) 33 1.2%
Cefoperazone (J01DD12) 5 0.18%
Cefpodoxime (JO1DD13) 16 0.6%
Ceftibuten (JO1DD14) 1 0.04%
Ceftriaxone, combinations (J01DD54) 6 0.2%
Cefoperazone and beta-lactamase inhibitor (JO1DD62) 9 0.3%

Fourth-generation

Cefepime (JOIDEO1)

8 0.3%

Among the anti-TB drugs, the development of me-
dically induced skin reactions in most cases (28 cases,
65% of the total number of cases for anti-TB drugs)
was associated with the use of Pyrazinamide. Much less
frequently, skin drug reactions occurred with the use of
Isoniazid, Ethambutol and Rifampicin.

Special attention should be paid to the high incidence
of medically induced skin reactions that occur when using
NSAIDs (186 cases, which accounted for 6.9% of the total
number of cases of skin drug reactions). In this pharmacolog-
ical group, the most frequently similar ADRs were associated
with the use of drugs derived from Propionic acid (106 cases)
and Acetic acid (51 cases). Analysis of the frequency of skin
drug reactions in the application of individual representatives
of the groups of NSAIDs is presented in Fig. 3.

The largest number of skin drug reactions was reg-
istered with the use of Ibuprofen (99 cases, 53.22%), Di-
clofenac (31 cases, 16.7%), Ketorolac (18 cases, 9.7%)
and Nimesulide (12 cases, 6.45 %).
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The study of drug-producing countries that cause
skin drug reactions revealed that in 911 cases the devel-
opment of ADRs was associated with the use of drugs
manufactured in Ukraine, in 309 cases in the territory
of the Russian Federation. The development of ADRs
against the background of the use of drugs produced by
foreign pharmaceutical companies was observed slightly
less. Thus, drugs produced in India caused 291 cases of
skin drug reactions, in the UK —210 cases, in Germany —
177 cases of ADRs.

A study of the clinical manifestations of medical-
ly induced skin reactions showed that the most com-
mon forms were: generalized skin rashes (1673 cases
of ADRs, 62%), localized skin rashes (713 cases of
ADRs, 26.4%), localized and generalized skin itching
(128 and 95 cases of ADRs, respectively), as well as
skin redness (78 cases, 2.9%). Indicators of the occur-
rence of such manifestations in patients are presented
in Table 2.
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Hay Ho-MpaKTueckin XypHan OPUTHHATIBHAA CTATBA
(DAPMAL“/IH n DOI: 10.19163/2307-9266-2019-7-1-32-41
OAPMAKOJIOIMNA
Other drugs 1700 7
Aceclofenac 1 2
" Naproxen I
_g Lornoxicam 1 2
*E Etoricoxib  [[J 3
g Meloxicam H§° 5
§' Dexketoprofen = 5
g Nimesulide 7000 12
2 Ketorolac [T 18
Diclofenac I 131 99
lbuprofen | 1 | I 1
0 20 40 60 80 100

Number of cases of skin drug reactions

Figure 3. Frequency of skin drug reactions when using NSAIDs

Table 2. Frequency of various clinical manifestations of skin drug reactions

Clinical manifestations of skin drug reactions

Number of reported cases of ADRs

Number %
Generalized rash 1673 62
Localized rash 713 26.4
Generalized pruritus 95 3.5
Localized pruritus 128 4.8
Skin hyperemia 78 2.9
Allergic toxic dermatitis 9 0.3
Photodermatitis 2 0.1

The analysis of the age periods for which the
occurrence of ADRs in the form of skin manifestations
was typical, showed the following results (Fig.4): the
most frequent complications of pharmacotherapy were
observed before the age of 3 years — 766 cases (from
birth to 28 days — 42 cases of ADRs, 28 days — 1 year —
392 cases of ADRs, from 1 to 3 years — 342 cases) and in
the age category «46-60 years» — 441 cases. It is worth
noting that a rather high incidence of skin drug reac-
tions was observed in the age periods of “19-30 years”,
“31-45 years” and “61-75 years” — 349, 354 and 331
cases of ADRs, respectively.

A study of the gender of the patients revealed that
the most frequent skin drug reaction occurred in females
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— 1613 (60%) cases, in the remaining 1085 cases ADRs
(40%) was observed in males.

Our further analysis was aimed at studying the
routes of administration of drugs that cause medical-
ly induced skin reactions. So, the most frequent way
of administering such drugs was their ingestion (per
0s) — 1326 cases (49.15%), less often ADRs occurred
against the background of parenteral administration
of drugs: intramuscularly — 535 cases (19.8%), intra-
venously — 510 cases (18.9%), subcutancously — 32
cases (1.19%). Attention is drawn to the fact that in
139 cases (5.15%) skin drug reactions occurred with
the external use of drugs, and in 52 cases (1.9%) with
rectal administration.
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Figure 4. Distribution of patients with medically induced skin reactions by age

One of the most important factors determining the
likelihood of adverse reactions of an allergic nature is
the patient’s history of hypersensitivity to drugs, food
components, contact home allergens and other factors. A
study of the allergic history in patients with skin drug
reactions showed that in most cases it was calm (2399
cases, 88.92%), while in the other cases an aggravated
allergic history was observed: drug allergy — 156 cases
of ADRs (5.8%), food allergy — 80 cases of ADRs (3%),
household (contact allergy) — 35 cases (1.3%), in 28 cas-
es patients had mixed allergies (Fig. 5).

In addition, one of the significant factors necessary
for assessing the cause-effect relationship between taking
a suspected drug and the skin drug reaction that occurs is
the number of drugs prescribed simultaneously with it.
In our case, the frequency of polypragmasy (simultane-
ous administration of 5 or more drugs) amounted to 320

38

cases of development of a skin drug reaction. At the same
time, simultaneous prescription of 4 drugs was observed
in 162 cases (6%), 5 drugs — in 83 cases (3.1%), 6 drugs
—1in 40 cases (1.5%). The prescription of 7 or more drugs
was observed in 35 cases, which could significantly in-
crease the risk of adverse reactions (Fig. 6).

The course of immediate-type allergic reactions, the
appearance of affected skin lesions are characterized by
a high rate of development and unpredictability. In this
respect, treatment is reduced, as a rule, to the abolition
of the drug that caused an adverse reaction, and to the
conduct of symptomatic therapy. The analysis of cases
of skin drug reactions in the Republic of Crimea showed
that the cancellation of suspected drugs was carried out
in 2651 cases (98.26%), hereby in 2266 cases the can-
cellation of the suspected drug was accompanied by the
disappearance of adverse reactions.
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Figure 6. Analysis of report cards with manifestations of skin drug reactions by the number of associated drugs

Symptomatic therapy for the relief of skin drug reac-  reactions. The results of the analysis showed that in
tions was observed in 2242 cases (83.1%), in other cases ~ most cases, skin drug reactions were not serious and did
the patient did not need any additional pharmacotherapy.  not cause pronounced consequences for patients (2009

The next stage of the study of skin drug reactions cases, 74.5%). However, it is worth noting the fre-
was aimed at analyzing the outcome of undesirable drug  quency of serious consequences of ADRs for patients:
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a life-threatening condition was observed in 32 cases
(1.19%), hospitalization and extension of hospitalization
of the patient’s terms were required in 261 (9.7%) and
153 cases (5.7%) respectively. In 242 cases, the develop-
ment of a skin drug reaction led to the patient’s tempo-
rary disability (9%).

Thus, the results obtained during the analysis con-
firmed a high frequency of occurrence, severity and
unpredictability of the occurrence of drug-induced skin
reactions [13, 14]. Among all pharmacological groups
of drugs, the most frequent skin drug reactions were
associated with the use of antibacterials for systemic
use, namely drugs of the cephalosporins and penicillins
groups. Such high rates of development of ADRs when
using these groups of drugs, could be associated not only
with the presence of a B-lactam ring in their structure,
which can covalently bind to serum proteins and the cell
wall and cause the development of allergic reactions, but
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