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Iron deficiency is the most common micronutrient deficiency worldwide. Prevention and treatment of iron deficiency condi-
tions are some of the most important health problems in many countries of the world. At the same time, the main problems
for it remain the timely diagnosis, elimination of the cause, as well as the choice of replacement therapy with iron-containing
drugs and correction of adverse reactions (ADR) that occur during their use.

The aim. This research aims to study the peculiarities of the development of antianaemic drugs ADRs in patients living in the
territory of the Republic of Crimea.

Materials and methods. The objects of research were cases of ADR occurrence associated with the use of a group of anti-
anaemic drugs and revealed during the 2009-2018 period in the territory of the Republic of Crimea. The main tasks in the
analysis of notification forms were the study of the ADR severity, the causality assessment for suspected drugs and ADRs, as
well as analysis of particular problems associated with the use of antianaemic drugs (Drug-related problems, DRP).

Results. Iron supplements in combination with other drugs became the leaders in the incidence of ADR among antianaemic
drugs (28 cases, 42.4% of all cases of ADR). The largest number of cases was registered in patients aged from 18 to 30 years,
with female patients prevailing. Among the clinical manifestations of ADR, the most cases were drug hypersensitivity reac-
tions of varying severity (40 cases) and disorders of the gastrointestinal tract (18 cases). The study of the problems associated
with the use of antianaemic drugs made it possible to determine that the highest rates of DRP values were observed with the
use of iron preparations for parenteral use and cyanocobalamine. The minimal DRP values were observed when prescribing
iron protein succinylate preparations.

Conclusion. The basis of pharmacotherapy for various types of anemias is the replenishment of iron and vitamin B,
(cyanocobalamin) depots. The effectiveness of the treatment in these cases largely depends on the patient’s adherence to
treatment, which is, in turn, depends on the frequency and severity of ADRs that occur during the use of antianaemic drugs.
Keywords: antianaemic drugs; iron supplements; adverse reactions; drug problems; DRP; dyspepsia

Abbreviations: DRP — Drug-related problems; WHO — World Health Organization; Cl — confidence interval; MP — medicinal
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HepocTaTok kenesa aBasercA Hanbonee pacnpocTpaHeHHbIM AePULUTOM NUTATENIbHBIX MUKPOS/IEMEHTOB BO BCEM MMUpE.
MpodurnakTnKa uU neveHune KenesogednLMTHbIX COCTOAHUI ABAAETCA OAHOM U3 BaXKHeWLWMX nNpobiem 34paBOOXPaHEHMUS
MHOTUX CTPaH Mupa. OCHOBHbIMM Npobaemamu NPy STOM OCTAaeTCA CBOEBPEMEHHas NOCTaHOBKA AMArHO3a, yCTpaHeHWe nep-
BOMPUYMHBI 3a60NEBAHUA, @ TaKKe BbIBOP 3aMecTUTeNbHONM Tepanum NpernapaTamu Keaesa U KOPPEKLUN HeXenaTeNbHbIX
peaKLnii, BO3HUKAIOLWMX MPU UX MPUMEHEHMMN.

Llenb. M3yyeHne ocobeHHOCTEN Pa3BUTUA HEXENATEeNbHbIX PeaKLMIi aHTUAHEMUYECKMX NPENapaToB Y NaLUUEeHTOB, NPOXKMBaA-
IoWKX Ha Tepputopun Pecnybamkun Kpbim.

Martepuanbl U metoabl. O6beKTaMy MCCNef0BaHMA ABNAAUCL 3aperucTpupoBaHHble 3a nepuog 2009-2018 rr. Ha Teppu-
TOopun Pecny6avKkn KpbiM cly4an BOSHUKHOBEHWA HEXenaTeslbHbIX PEaKLMI NPy NPUMEHEHWUM FPYRMbl aHTUAHEMUYECKUX
npenapato8. OCHOBHbIMM HanNpaBAEHUAMW aHa/NM3a KapT-U3BELLEHUI CTaNo U3yYeHUEe Cepbe3HOCTU HexkenaTeNnbHbIX pe-
AKLWIA, AOCTOBEPHOCTU NPUYNHHO-CNEACTBEHHONM CBA3M MeXAy NoA03peBaeMbiMU NEKAPCTBEHHbIMM MpenapaTtaMy U BO3-
HUKAOLWLMMU HeXenaTesbHbIX PeakLuid, a TakKe Npobaem, CBA3aHHbIX C TPUMEHEHNEM aHTUAHEMUYECKUX SIEKAPCTBEHHbIX
cpeacts (Drug related problems, DRP).

Pe3synbratbl. /lngepammn no YactoTe PasBUTUA HEXKENATEbHbIX PeaKkLMil cpean aHTUAaHEMUYECKMX NpenapaToB CTaau npe-
napaTtbl Kesesa B KOMBUHALLMKU ¢ Apyrumuy npenapaTtamu (28 cayyaes, 42,4% ot Bcex cnyvaes pa3sutua HP). Hanbonbluee
KOIMYECTBO C/ly4aeB OblI0 3aperncTpupoBaHo y NaumeHToB B Bo3pacTe oT 18 go 30 neT, npu sTom npeobnaganv naLmeHTb
YKeHcKoro nosa. Cpeay KAMHUYECKMX MPOABAEHUIN HEXeNaTelbHbIX peakuuii npeobnagany cayvyau pasBuUTUA peakLmi ne-
KapCTBEHHOM rMNepyYyBCTBUTENIBHOCTM PA3/IMYHOM CTENEHU TAXKecTH (40 cyvaeB) U HAapYLLEHWUA CO CTOPOHbI KeNyA0YHO-Ku-
WweyHoro TpakTa (18 cnyyaes). M3yueHune npobiem, CBA3AHHbIX C IPUMEHEHNEM aHTUAHEMMYECKUX NMPENapaToB, MO3BOAUAN
onpeaenunTb, YTo Hanbonee BbICOKME MOKasaTenu 3HaveHuii DRP (DRP=10) Habitoganncb Npu NnpMMeHeHMU npenapaTos
Kenesa gna napeHTepanbHoro NpUMeHeHus U umaHokobanammuHa. MuHumanbHble nokasatenun 3HayeHnin DRP (DRP=6) Ha-
61104211Cb NPU HA3HAYeHWUM MPENapaToB Kesesa NPoTenHa CyKUMHUAATA.

3akntoyeHune. OcHOBOM papmaKkoTepanumn PasnYHbIX BUAOB aHEMWUIA ABNAETCA BOCMOHEHME 3aMacoB ¥Kefe3a U BUTaMu-
Ha B, (unaHokobanammuHa). SGHEKTUBHOCTL €HEHNA NALMEHTOB NPWU STOM BO MHOFOM 3aBMCUT OT MUX MPUBEPMHEHHOCTM
K IeYEHUI0, KOTOpasA 0bYCNOBAEHA YACTOTOM U TAMKECTbIO HEXKeNaTebHbIX PeaKLuii, BOSHUKAOWMX Ha GOHEe NpUMeHeHUA
QHTUAHEeMMYECKUX NpenapaTos.

KnioueBble cn0Ba: aHTMAaHEMUYECKME NpenapaThl; NPenapaThl }Kene3a; HeenatesbHble peakuun; npobaembl, CBA3aHHbIE C
NleKapCcTBeHHbIMK NpenapaTtamu; DRP; ancnencusa

Cnucok cokpaueHui: DRP — npobsiembl, CBA3aHHbIE C IEKAPCTBEHHbIMM Npenapatamu; BO3 — BcemnpHaa opraHusauma
34paBooxpaHeHus; AU — noseputenbHbli nHTepBan; JIC — nekapcTBeHHble cpeactsa; MHH — mexxayHapogHoe HenaTeHTo-
BaHHOe Ha3BaHWe; HP — HexenaTenbHble peakuun; OLA — onopHo-aBuratTenbHbii annapat; MCC — NpUYMHHO-cNeaACcTBEHHaA
cBA3b; P/IT — peakumm nekapcTBeHHOM runepyyBscTBuTenbHocTH; LIHC — LeHTpanbHas HepBHasA cuctema.

INTRODUCTION

According to the World Health Organization (WHO)
data, about 25% of the population worldwide is affected
by anemia [1]. Therefore, iron deficiency is one of the most
common health problems in the majority of the countries
all over the world [2]. The main categories of patients with
anemia are preschool children (47.4%; 95% confidence
interval (Cl) 45.7-49.1), pregnant women (41.8%; 95% ClI
39.9-43,8), as well as non-pregnant women of childbear-
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ing age (30.2%; Cl 28.7-31.6) [2]. Premenopausal women
and patients with inflammatory bowel diseases are also
high-risk iron loss and anemia groups [3].

The basis of pharmacotherapy for the conditions
caused by iron deficiency, is oral and parenteral prepa-
rations of ferrous and ferric iron [4]. A high efficiency of
these drugs, unfortunately, does not exclude the risk of
developing adverse reactions (ADRs) during their use [5].
The oral administration of iron preparations is associated
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with the development of gastrointestinal disorders in pa-
tients [6]. This is confirmed by a meta-analysis conducted
by Tolkien Z. et al. [3]. In the study, the incidence of con-
stipation in the patients taking oral iron preparations, was
12%; diarrhea was observed in 8%, and nausea —in 11%
of patients. This study also revealed that the frequency
of gastrointestinal ADRs after peroral use of iron prod-
ucts was twice higher than in the patients of the control
group, and 3 times higher than in the patients receiving
iron preparations in the parenteral forms [3].

The administration of parenteral forms of iron
preparations is much less frequently associated with
gastrointestinal tract disorders. However, the risks
of severe pseudoallergic reactions (the incidence of
1/200000 cases), manifested by severe hypotension,
loss of consciousness, urticaria, and bronchospasm, are
not excluded [7].

THE AIM is to study the development peculiarities
of the adverse reactions (ARs) of antianemic drugs in the
patients living in the territory of the Republic of Crimea.

MATERIALS AND METHODS

The objects of the study were ADRs cases registered
for the period 2009-2018 in the territory of the Republic of
Crimea, associated with the use of antianemia drugs. The
information about ADRs for the chosen group of medicinal
preparations (MPs) was extracted from the Autonomic Da-
tabase of Adverse Reactions in Crimea (ARCADe — Adverse
Reactions in Crimea, Autonomic Database). These were
spontaneous reports. Database has a limited access.

The identification of adverse reactions to antianemia
drugs was carried out using the codes of the Anatomical
Therapeutic Chemical (ATC) classification of WHO? (ATC/
DDD, Index 2019 (available at: https://www.whocc.no/
atc_ddd_index/), Summary of Product Characteristics
(SmPC) data from the State Registers of Medicines of the
Russian Federation and Ukraine (for the cases registered
before the accession of the Republic of Crimea to the
Russian Federation). In accordance with the ATC classi-
fication, antianemia drugs have been assigned the B0O3
code. The studied pharmacological group includes the
groups of iron preparations (BO3A), vitamins B12 and fo-
lic acid (BO3B), and other antianemia drugs (B03X).

The analysis of the ADRs severity was carried out in
accordance with Article 4 of Federal Law No. 61-FZ dated
April 12, 2010 «On the Circulation of Medicines»?.

The study of the causal relationship (CR) reliabili-
ty was carried out in accordance with the algorithms of
Naranjo and Karch F.E., Lasagna L.2 [8]. In accordance with

* ATC/DDD Index 2019. Available at: https://www.whocc.no/atc_ddd_
index/

2 Federal Law of the Russian Federation No.61-FZ dated April 12 for
2010 “On the Circulation of Medicines”. Electronic resource: http://
www.consultant.ru/document/cons_doc_LAW_99350/ (link active on
10.12.2019).

3 Standard operating procedure for monitoring the effectiveness and
safety of drugs in medical organizations of the state healthcare system
of the Moscow for general practitioners and nurses. Guidelines. —
Edited by M.V. Zhuravleva. — Moscow. — 2019. 42 p.
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the Naranjo algorithm, a degree of CR is assessed by a cer-
tain number of points received when answering a ques-
tionnaire. The degree of reliability, expressed in points, is
classified as follows: certain (9 or more points), probable
(5-8 points), possible (1-4 points), doubtful (0 or fewer
points). Evaluation of CR using the Karch-Lasagna algo-
rithm assumes an answer to 5 questions with their scor-
ing and the selection of 5 main CR categories: certain (8 or
more points), probable (6—7 points), possible (4-5 points),
conditional (1-3 points), unlikely (O or fewer points).

The type of adverse reactions was determined using
two main classifications: the WHO (Rawlins-Thomson)
classification and the Will-Brown one [9]. In accordance
with the WHO classification, 6 main types of ADRs are
distinguished (type A — dose-dependent ADRs, type B —
dose-independent ADRs, type C— ADRs associated with a
prolonged use of drugs, type D — delayed reactions, type
E — withdrawal reactions, type F — ‘no effect’ reactions).
The Williams and Brown classification includes 9 types
of ADRs: type A — augmented dose-dependent, passing
when the drug is withdrawn or its dose is reduced; type
B — the action on microorganisms (for example, antibiot-
ics administration causes candidiasis); type C — chemical/
chronic ones, concentration-dependent; type D — ADRs
associated with the delivery method or a drug form (for
example, the occlusion of blood vessels by drug particles),
type E — withdrawal reactions, physical dependence; type
F —familial, reactions caused by a congenital metabolic de-
fect; type G — a genetic damage; type H — hypersensitivity
reactions; and type U — unclassified. The classification of
ADRs proposed by the WHO is based on the predictability
of ADRs and dose-dependence. The use of the Williams
and Brown classification allows to more fully characterize
ADRs, including the identification of the ones caused by
a genetic damage, congenital metabolic defects, and the
effect of a drug on microorganisms.

The second stage of the analysis of ADRs notification
cards for antianemia drugs, was the study of problems
associated with the use of drugs (Drug-related prob-
lems, DRPs). According to the Pharmaceutical Care Net-
work of Europe (PCNE), a DRP is defined as “an event or
circumstance associated with drug therapy that actually
or potentially prevents the patient from achieving the
desired results of pharmacotherapy” [10-14]. The DRPs
analysis was carried out using the updated version of the
DRPs qualification system PCNE V9.0 [13], which allows
assessing the problems, causes and interventions asso-
ciated with DRPs [19]. The benefit of the ninth version of
the PCNE V 9.0 system is the inclusion of category A (Ac-
ceptance) — “Interventions acceptance”, in the analysis.
The options for accepting interventions (code «A») are
as follows: the intervention is acceptable, the interven-
tion is not acceptable, or there is no information about
the adoption of certain interventions.

4 PCNE Classification for Drug-Related Problems V9. Available from:
https://www.pcne.org/upload/files/417_PCNE_classification_V9-1_
final.pdf )
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The evaluation of the obtained DRPs results makes it
possible to identify the main factors contributing to the
development of complications after the use of drugs.
Among such factors, an irrational choice of drugs, a vi-
olation of the dosage regimen, and the lack of taking
into account the possible drug-drug interaction, can be
singled out. The ADRs cases characterized by low DRPs
indices, indicate a relative safety of pharmacotherapy
for the patient. To determine the boundaries of the con-
fidence intervals, the Clopper-Pearson method was used
[15].

Each case of ADRs associated with the use of an-
tianemia drugs was assessed by three researchers
(Matveev AV., Egorova E.A., Bekirova E.Yu.), in case of
disagreement between them, the opinion of the fourth
expert (Koniaeva E.l.) was taken into account.

RESULTS

To analyze the adverse reactions associated with
the use of antianemia drugs (ATC code B03), 66 reports
(2009-2018) were selected from the ARCADe regional
database, which amounted to 0.96% of the total num-
ber of ADR cases registered for the corresponding pe-
riod in the Republic of Crimea (6843 notification cards).
The distribution of antianemia drugs by pharmacological
groups was as follows: 53 cases (80.3%) of ADRs to iron
preparations and 13 cases (19.7%) to vitamin B12 and
folic acid preparations (Table 1).

It is important to note a high incidence of ADRs to
iron supplements in combination with other drugs (28
cases, 42.4% of all cases of ADRs to antianemia drugs).
Among sporadic representatives of combined drugs, the
leader in the incidence of ADRs was a combination of
iron sulfate (Il) and ascorbic acid — 20 cases, less often
ADRs were caused by the use of a combination of iron
gluconate dihydrate and manganese and copper gluco-
nate — 5 cases. Two cases were associated with the use
of a combination of iron fumarate, cyanocobalamin, fo-
lic acid, pyridoxine hydrochloride, and sodium docusate;
and 1 case was associated with the use of a complex of
iron ammonium citrate with folic acid and cyanocobal-
amin.

The study of the gender characteristics of the ADRs
developed after antianemia drugs, made it possible to
determine that the majority of ADRs cases were ob-
served in female patients (50 cases, 83.3%), which may
be associated with a higher incidence of iron deficiency
anemia caused by menstrual blood loss, childbirth, and
lactation [16].

The analysis of the age categories of patients with
registered antianemia drugs ADRs, was of scientific in-
terest too. In 4 cases (4.5% of the total number of cases),
ADRs were observed in pediatric patients (from 0 to 18
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years old). In the remaining 62 notification cards, ADRs
were observed in patients over 18 years of age. The dis-
tribution of the ADRs incidence rate in this age group is
shown in Fig. 1.

The analysis of administration ways of antianemia
drugs in patients with clinical manifestations of ADRs
revealed the prevalence of the oral administration (43
cases, 65.2%). Much less often drugs were adminis-
tered parenterally (intravenously — 4 cases, 6%; intra-
muscularly — 15 cases, 22.7%). In 4 cases, there was no
information on the administration way of the suspect-
ed drugs.

Among the clinical manifestations of ADRs that oc-
cur in patients against the background of antianemia
drugs, the cases of development of drug hypersensitivity
reactions (DHSRs) of varying severity prevailed: urticaria,
skin hyperemia — 36 cases (54.5%); angioedema — 2 cas-
es (3.0 %); and anaphylactic shock — 2 cases (3.0%). In 18
cases (27.3%), patients had various clinical gastrointesti-
nal tract symptoms (bloating, diarrhea, nausea, spastic
pain). Hemodynamic disorders (weakness, hypotension)
and disorders of the central nervous system (headache,
dizziness) were observed much less frequently (3 cas-
es of ADRs). The distribution of the remaining cases of
ADRs according to their clinical manifestations is shown
in Fig. 2.

The obtained data confirm the results of other stud-
ies on the possibility of DHSRs after a parenteral use of
iron [17-20], which requires careful monitoring of the
patient’s condition during the infusion, and timely rec-
ognition and immediate medical intervention in case of
acute hypersensitivity reactions.

A high incidence of DHSRs necessitated an addition-
al analysis of cases based on concomitant allergic anam-
nesis of patients (household, contact or drug allergies).
The number of patients with an allergic anamnesis was
2, in the remaining patients (64 cases) the allergic anam-
nesis was not complicated.

Another important factor contributing to the de-
velopment of ADRs, is a simultaneous prescription of 2
or more drugs. According to Thong B. et al., the num-
ber of prescribed drugs is one of the most significant
risk factors for ADRs development [21]. The results of
the analysis of the notification cards made it possible to
reveal that in most cases (32 cases, 48.5%) antianemia
drugs were used as monotherapy, in 14 cases (21.2%) 1
concomitant drug was included in the patient’s therapy
list. Less frequently, a simultaneous prescription of 3
or more drugs was observed: 2 concomitant drugs — 5
cases (7.6%), 3 concomitant drugs — 8 cases (12.1%),
4 concomitant drugs — 4 cases (6.1%), 5 concomitant
drugs — 2 cases (3%), and 6 concomitant drugs — 1 case
(1.5%).
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Table 1 — Distribution of ADR cases by representatives of antianemia drugs

Drug

ATC-code

Amount of records, abs.

Amount of records,
% of total
antianemia drugs

Iron (I1) products for peroral use

Ferrous fumarate BO3AA02 5 7.6

Ferrous sulfate BO3AA07 2 3.0
Iron (lIl) products for peroral use

e BU3AB 3 46

Iron (I11) hydroxide polymaltose BO3ABO5 3.0

Iron protein succinylate BO3ABO09S 3.0
Iron products for parenteral use

Iron preparations for parenteral use BO3AC 11 16.7

Iron products in combinations with other products

::)hnefl;itéztcstlsn combinations with BO3AELO )8 424
Cyanocobalamin and Folic acid

Cyanocobalamin BO3BA0O1 12 18.2

Folic acid BO3BBO1 1 15

Table 2 — Median, maximum and minimum DRPs values for antianemia drugs ADRs
Drug Minimal DRP Maximal DRP Median DRP Range
Iron (1) and iron (lll) products for peroral use

Ferrous fumarate 10 8 9 2

g’::: lp:sr:parat'lons for per 9 9 9 0

Ferrous sulfate 9 10 9.5 1

o : 0 :

Iron protein succinylate 6 6 6 0
Iron products for parenteral use

Ifz)ornpz:z:::rtasl use 6 12 10 6

Iron products in combinations with other products

Iron products in

combinations 8 10 9 2

with other products
Cyanocobalamin and Folic acid

Cyanocobalamin 9 14 10

Folic acid 10 10 10 0

Tom 9, Buinyck 1, 2021
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Table 3 — Total indices of the median, maximum and minimum values of DRPs for antianemia drugs ADRs

in accordance with the standard qualification categories

Drug Category "P"  Category "C" Category "I" Category "A"  Category "O" Total DRP
Iron (1) and iron (lll) products for peroral use
Ferrous fumarate 1(1:1) 1(1:1) 5(4:6) 1(1:1) 1(1:1) 9(8:10)
g:r"o':;ﬁf:;at'°"s ey 1(1:1) 1(1:2) 5 (4:5) 1(1:1) 1(1:1) 9(9:9)
Ferrous sulfate 1(1:1) 1(1:1) 5.5 (5:6) 1(1:1) 1(1:1) 9.5 (9:10)
gslm';)ltx:mx'de 1(1:1) 1(1:1) 5.5 (5:6) 1(1:1) 1(1:1) 9.5 (9:10)
Iron protein succinylate 1(1:1) 1(1:1) 2(2:2) 1(1:1) 1(1:1) 6 (6:6)
Iron products for parenteral use
g::’erftr:faﬁ:efor 1(1:1) 1(0:3) 6(2:7) 1(1:1) 1(1:1) 10 (6:12)
Iron products in combinations with other products
Iron products in
combinations 1(1:1) 1(1:1) 5 (4:6) 1(1:1) 1(1:1) 9(8:10)
with other products
Cyanocobalamin and Folic acid
Cyanocobalamin 1(1:2) 1(1:4) 6 (5:7) 1(1:1) 1(1:1) 10 (9:14)
Folic acid 1(1:1) 1(1:1) 6 (6:6) 1(1:1) 1(1:1) 10 (10:10)
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Figure 1 — Distribution of antianemia drugs ADRs in accordance with the age categories of patients
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Figure 3 — Distribution of antianemia drugs ADRs in accordance with the degree of reliability of the causal
relationship by the Naranjo and Karch F.E.-Lasagna L. algorithms

An important stage in assessing the safety of an-
tianemia drugs is the identification and assessment of
serious ADRs, which require a timely discontinuation of
the drug therapy, hospitalization of the patient, and/or
emergency pharmacotherapy. In accordance with the
Federal Law of the Russian Federation No. 61-FZ dated
April 12, 2010 «On the Circulation of Medicines», the
category of serious adverse reactions includes such ADRs
that lead to death, hospitalization, or prolongation of its
terms, disability, or congenital anomalies, or a threat to
the lives of patients.

The distribution of antianemia drugs ADRs in accor-
dance with the criteria of their severity was represented

Tom 9, Buinyck 1, 2021

by the following results: a threat to the patient’s life — 4
cases (6.1%), temporary disability — 3 cases (4.5%), the
need for hospitalization or prolongation of its terms — 4
cases (6.1%). Life-threatening conditions (2 cases of ana-
phylactic shock and 2 cases of angioedema) were caused
by the administration of an iron (lll) hydroxide sucrose
complex (2 cases), iron (lll) hydroxide polymaltose (1
case), and a combined preparation of iron (1 case for
iron fumarate + cyanocobalamin + folic acid+ pyridoxine
+ sodium docusate). The need for hospitalization or its
prolongation was due to the development of DHSRs in
the form of a confluent rash, as well as severe dyspeptic
ADRs (nausea and vomiting).
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For the studied group of drugs, the incidence rate of
serious ADRs was 8 cases (12.1%), which indicates a high
degree of antianemia drugs safety. This is of particular
importance in connection with the need for long-term
anemia pharmacotherapy. The average duration of an
oral iron supplementation course in iron deficiency ane-
mia, ranges from 3 (mild IDA) to 6 months (severe IDA)®
[22].

The study of the frequency and characteristics of
pharmacological correction prescribed by doctors to
stop antianemia ADRs made it possible to obtain the fol-
lowing results: the need for medical correction was nec-
essary in 30 cases of ADRs (45.5%), in the remaining 36
cases (54.5%) additional drugs for the relief of ADRs clin-
ical symptoms were not necessary. The main methods of
the ADRs correction were antihistamines of the 1st and
2nd generations (Diphenhydramine, Chloropyramine hy-
drochloride, Loratadine), systemic glucocorticosteroids
(Prednisolone, Dexamethasone, Hydrocortisone), and
antiemetics.

The assessment of the drug safety also includes
determining the degree of CR between the clinical and
pharmacological characteristics of the drug and the clin-
ical manifestations of ADRs? [8]. It is important to note
that at the current moment a CR determination is the
most important stage in the assessment of ADRs reports,
which is carried out in national and regional pharma-
covigilance systems in many countries of the world [23].

In this study, the causality assessment was carried
out using the Naranjo and Karch F.E.-Lasagna L algo-
rithms. The results of the CRs assessment of antianemia
drugs and the undesirable consequences for patients,
are presented in Fig. 3. The most frequent validation
categories of CRs, according to the Naranjo algorithm,
were probable and possible CRs. This factor indicates
the presence of a validation relationship between the
use of a drug and an ADR. The analysis of the notifica-
tions cards using the Karch F.E. and Lasagna L. algorithm,
revealed a high frequency of possible and doubtful CRs,
which could be explained by the absence of the time of
an ADR occurrence as well as the lack of information on
the results of re-challenge of the suspected drug.

The study of ADRs types was carried out using the
WHO classification and the Williams and Brown classi-
fication. The analysis of ADRs types in accordance with
the WHO classification made it possible to determine
that in 42 cases (63.3%) there were dose-independent
reactions (type B), in the remaining 24 cases there were
dose-dependent ADRs (type A). The distribution of ADRs
by type in accordance with the Williams and Brown
classification made it possible to obtain similar results:
hypersensitivity reactions (type H) were observed in 42
cases, and augmented, dose-dependent ones (type A) —
in 24 cases.

° National standard of the Russian Federation. Patient management
protocol. Iron-deficiency anemia. (Electronic resource). Available
from: http://docs.cntd.ru/document/1200068753
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In the study of the ADRs associated with the use
of antianemia drugs, the next stage was the study of
drug-related problems (DRPs) [29]. The calculation of
the total DRPs values for the ADRs cases made it pos-
sible to obtain the following results: DRPs values within
5-8 points were observed in 11 cases (6 DRPs — 6 cases,
7 DRPs — 1 case, and 8 DRPs — 4 cases). In most of the
notification cards the number of DRPs was in the range
of 9-10 (25 cases, respectively). In 6 cases, the DRPs val-
ues were higher than 11 (11 DRPs — 2 cases, 12 DRPs — 2
cases, 13 DRPs — 1 case, and 14 DRPs — 1 case). These
factors may indicate the likelihood of incorrect selection
of doses when prescribing antianemia drugs or an irra-
tional choice of the drug itself. The total number of DRPs
for all cases of ADRs was 623 DRPs; therefore, the aver-
age number of DRPs per patient is 9.4 DRPs.

Further on, a quantitative analysis of the problems
related to the use of various antianemia drugs was car-
ried out according to the main categories of the ATC
classification. For each group of antianemia drugs, the
minimum and maximum values, as well as the median
DRPs, were calculated (Table 2).

The study of sporadic categories of the DRPs system
(«P», «C», «I», «A», «O») revealed that for all the stud-
ied drugs, the maximum number of problems associated
with drugs, was recorded in the section «I» (Interven-
tions). High DRPs values in the presented cases may be
due to the interventions on behalf of the doctor in the
form of withdrawal or reduction of the dose of the sus-
pected drug and the prescription of additional pharma-
cotherapy to correct the ADRs.

The analysis of the final DRPs values for each an-
tianemia drug showed that the maximum DRP value
was observed for parenteral iron products (10 DRPs),
cyanocobalamin (10 DRPs), and folic acid (10 DRPs) (Ta-
ble 3). The study of these cases confirmed the irrational
prescription of cyanocobalamin in chronic pancreatitis
(self-treatment) and the irrational prescription of iron
for the lumbar dystopia of the right kidney, which caused
such high rates. The minimum DRPs values (6 problems)
were observed with the use of the same agents. Such
ADRs were associated with allergic reactions in case of
their rational prescription.

The results of the analysis presented in Table 3 show
that the largest range between the minimum and maxi-
mum DRPs values was usual for parenteral iron products
(max:min — 6:12), and the lowest for iron protein succi-
nylate (max:min — 6:6), peroral iron drugs (9:9) and folic
acid (10:10).

DISCUSSION

The study of safety criteria for antianemia drugs, in-
cluding iron preparations, is an urgent problem all over
the world. This is primarily due to the fact that iron de-
ficiency anemia is a clinical symptom of many diseases,
such as chronic renal failure, cancer, chronic heart fail-
ure, and inflammatory bowel disease [25].
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The research by Goodnough L.T. (2012) confirms the
authors’ results on a high rate incidence of gastrointes-
tinal ADRs after the use of oral forms of iron products.
According to the authors’ data, the incidence of such dis-
orders was more than 30% among the treated patients
[26]. A parenteral administration of iron drugs, accord-
ing to data of foreign researchers, is characterized by a
less favorable safety profile. First of all, an intravenous
administration of iron drugs may be associated with the
risk of anaphylactic reactions [27; 28]. According to Sze-
beni J. et al. (2015), the prevalence of hypersensitivity
reactions after a parenteral administration of iron prod-
ucts is about 0.1% [29]. A higher incidence of hypersen-
sitivity reactions (1.4%) associated with the use of iron,
was determined in a retrospective study conducted by
Australian researchers. They had analyzed the medical
records of patients in the municipal healthcare network
in the period from January 1, 2010, to December 31,
2019 [30].

The researchers distinguish the following main
risk factors for the development of hypersensitivity re-
actions after the administration of iron preparations:
a rapid rate of iron infusion, an allergic anamnesis of
the patient, severe atopy, and systemic inflammatory
diseases [31]. Numerous studies have also confirmed
the authors’ data on a more frequent development of
serious hypersensitivity reactions in female patients,
which is due to the high prevalence of anemia and the
need to prescribe iron supplements to this category of
patients [32]. In this case, the study by Qassim A. et
al. (2018) aimed at studying the efficacy and safety of
an intravenous administration of iron polymaltosate
preparations in the treatment of iron deficiency during
pregnancy, should be mentioned. A retrospective co-
hort study of 213 pregnant women was conducted
from January 2014 to January 2016 at a tertiary clinical
hospital. The data on the ADRs development related to
iron supplements, were collected from medical papers
and electronic records. The results of the study con-
firmed a rather high rate incidence of ADRs after an
intravenous administration of drugs (23.5%), the main
of which were local reactions at the administration
site (n = 8; 16%), headache (n = 8; 16%), symptomatic
hypotension (n = 8; 16%), back pain (n = 7; 14%), and
heartburn (n = 6; 12%). In one case, the administration
of iron polymaltosate was associated with a severe

anaphylactic reaction, manifested by wheezing, chest
tightness, and an increased blood pressure. It should
be noted that 32 women (15%) experienced side ef-
fects requiring discontinuation of treatment and thera-
py of ADRs symptoms [33].

Another adverse consequence of the use of paren-
teral iron-containing medicinal products is the ability to
reduce chemotaxis as well as the ability of polymorpho-
nuclear cells to the phagocytic activity, which leads to an
increase in the risk of infectious processes [32]. The au-
thors’ retrospective study of spontaneous messages in
the Republic of Crimea did not reveal such ADRs, which
may be due to a rather low frequency rate, as well as
the severity of their recognition at the post-authoriza-
tion stage.

The results of the other studies confirm a low inci-
dence rate of ADRs associated with the use of antiane-
mia drugs. However, a parenteral administration of iron
preparations can be accompanied by the development
of severe anaphylactic reactions that threaten the life
of patients, and requires a timely emergency aid to pa-
tients with such manifestations of ADRs.

CONCLUSION

The analysis of the ADRs notification cards, record-
ed in the Republic of Crimea, made it possible to reveal
that the most frequent causes of ADRs development
in the group of antianemia drugs, are combined iron
preparations. The most common clinical manifestations
of ADRs were drug hypersensitivity reactions (40 cases)
and dyspeptic disorders (18 cases). The frequency rate
of serious adverse reactions was 8 cases (12.1% of the
total number of ADRs), which indicates a fairly high safe-
ty profile of antianemia drugs.

The study of the problems related to the use of
antianemia drugs determined that the highest rates of
DRPs values were observed during the parenteral use
of iron preparations, use and cyanocobalamin. The min-
imum indicators of DRPs values were observed in the
prescription of iron protein succinylate products.

The optimization of pharmacotherapy and preven-
tion of DRPs makes it possible to reduce the incidence
rate of ADRs, and significantly increase patient adher-
ence to the treatment, which is essential for long-term
maintenance therapy of iron deficiency and megaloblas-
tic anemias.
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