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Abstract  

Among more than 10 thousand diseases, according to the classification of ICD-11, allergies (from 
greek allos - other and ergon - action) are a very common disease of civilization: in the world more than 
20% of the population suffer from allergies, that is, one in five people. Despite some advances in the 
pharmacovigilance system (official observations of drug safety), adverse reactions of antiallergic drugs 
still remain one of the reasons for paradoxical situations in pharmacotherapy, especially with their 
unsustainable use. In this article, the authors drew the attention of pharmacologists, doctors and 
pharmacists to the potential risks of antiallergic drugs and the rational conditions for their warnings. 
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Among more than 10 thousand diseases, 
according to the classification of ICD-11, allergies 
(from greek allos - other and ergon - action) are a 
very common disease of civilization: in the world 
more than 20% of the population suffer from 
allergies, that is, one in five people [27, 13]. 

The cause of allergy can be any substance of the 
environment [26, 25, 14], including almost all drugs 
that are in the ATC classification. All of them are 
incomplete antigens – haptens that irreversibly bind 
to tissue proteins and can cause sensitization of the 
body [12]. As a result of this connection, there are 
reactions of the delayed (after 2-3 or more days: 
systemic lupus erythematosus, rheumatism, etc.) 
and immediate type (after a few minutes: urticaria, 
anaphylactic shock, etc.) [20]. 

During these reactions, allergy mediators 
(histamine, bradykinin, cytokines, etc.) are released, 
which cause bronchospasm, a decrease in blood 
pressure, edema, itching, pain and dysfunction of 
many organs, including until the appearance of life-
threatening anaphylactic shock, angioedema and 
serum sickness [24, 21, 19]. 

For the prevention and treatment of allergic 
diseases, more than 100 INN (International 
Nonproprietary Names for Pharmaceutical 
Substances) and several hundred of their brands 
have been created. These are blockers of H1 – 
histamine receptors (I, II and III generations), 
membrane stabilizers and anti-mediators, 
glucocorticosteroids and selective antagonists of 
leukotriene receptors [4]. This classification of 
antiallergic drugs and their activity is associated 
with the effect on various links in the pathogenesis 
of allergy. All antiallergic drugs have a membrane 
stabilizing and antiallergic effect, and some of them 
also have anti-inflammatory, antipruritic, sedative 
and other effects that eliminate the clinical 
manifestations of allergy [11, 12]. Among all existing 
antiallergic drugs, there is not one that would not 
have side effects (SE) from the central nervous 
system or cardiovascular and respiratory systems, 
gastrointestinal tract, blood system or other organs. 
[1]. Currently, antiallergic drugs occupy one of the 
leading positions among drug poisoning [3]. 

Blockers of H1-histamine receptor are widely used 
group of drugs for allergies that are included in 
many drug combinations for the treatment of colds, 
acute respiratory viral infection (ARVI) and other 

diseases [2]. The mechanism of SE of drugs in this 
group is not yet entirely clear [1]. They are known to 
interfere with the synthesis and activity of many 
mediator systems of the central nervous system. H1-
histamine blockers, in addition to blocking H1-
receptors, also cause antiserotonin and 
anticholinergic effects, increase dopamine activity, 
inhibit mast cell phosphodiesterase, reduce cytokine 
production and the formation of free radicals [4]. 
The M-anticholinergic activity of antiallergic drugs 
(especially diphenhydramine, chloropyramine) is a 
mechanism for the development of dryness of the 
mucous membrane of the digestive tract and 
respiratory tract, changes in the rheological 
properties of sputum, thickening and impaired 
evacuation. The selective action of H1 receptor 
antagonists is mainly associated not with central, 
but with peripheral H1 histamine receptors; in 
addition, they are structurally similar to 
antidepressants, which explains the mechanisms of 
their many not only therapeutic effects, but also SE 
[4].  

Therefore, for the prevention and 
pharmacocorrection of SE of antiallergic drugs, 
doctor and pharmacist need to analyze the 
mechanisms of the possible SE of these drugs, the 
conditions that contribute to the appearance and 
measures to prevent them. Considering the danger 
of certain SE of antiallergic drugs for the health and 
life of the patient, the main thing in the 
pharmacotherapy of allergies is the preventive 
measures, especially those SE that can aggravate 
the disease or disrupt the functions of vital organs 
and systems of the body. In particular, of all 
antiallergic drugs the most dangerous in terms of 
cardiotoxicity are blockers of H1-histamine and 
serotonin receptors, as well as fenspiride and 
clarinase. Life-threatening ventricular arrhythmias 
develop when loratadine is combined with 
macrolides, quinidine, itraconazole, fluconazole, 
ketoconazole [1].  

Depending on the value of blood pressure and 
the patient's pulse, one must be able to make an 
effective and safe choice of these drugs. Arterial 
hypertension and SE are characteristic of loratadine, 
promethazine, diphenhydramine, clemastine and 
clarinase, while other antiallergic drugs can cause 
arterial hypotension and tachycardia: loratadine, 
diphenhydramine, clemastine, fenspiride, clarinase 
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[26, 14, 24, 4, 1, 6]. Care should be taken to 
prescribe quifenadine, clemastine and clarinase to 
patients with severe cardiovascular diseases [4]. 
Children are more sensitive to the activity of 
antiallergic drugs. Children who take more than 10 
mg (1 tablet) of terfenadine orally per day, there is a 
possibility of prolongation of the Q-T interval, 
ventricular arrhythmias, and even death [3]. With 
the simultaneous use of clarinase with 
sympathomimetics and MAO inhibitors, 
hypertension is possible up to a hypertensive crisis, 
and with digitalis preparations and terfenadine, the 
activity of ectopic foci of heart automatism 
increases [4, 30]. In the literature, dangerous cardiac 
arrhythmias are described when the antifungal drug 
ketoconazole is used together with terfenadine or 
astemizole [3]. Promethazine while blocking α-AR 
can cause orthostatic hypotension. 

In recent years there has been a significant 
increase in the uncontrolled use of antihistamines 
by adolescents, especially in connection with their 
versatile action, since, in addition to the main 
antiallergic activity, they also have sedative and 
hypnotic effects, enhance the activity of analgesics 
and reduce body temperature [4, 1].  

SE at the pharmacotherapy of antiallergic drugs 
that are associated with depression of the central 
nervous system take the second place in the total 
set of SE of antiallergic drugs [4, 1, 8]. In this 
undesirable effect of antiallergic drugs, their similar 
tendency remains as for blood vessels. First, most 
anti-allergic drugs inhibit many functions of the 
central nervous system. Those are sleep 
disturbance, dizziness, weakening of attention, 
slowing down responses are caused by the majority 
of H1 blockers – histamine and serotonin receptors, 
membrane stabilizers, selective antagonists of 
leukotriene D4 receptors and combined antiallergic 
drugs [18]. Significantly fewer drugs of this group 
cause excitation of the central nervous system 
(promethazine, diphenhydramine, clemastine, 
dimensionhydrinate, fenspiride, clarinase), 
headache, convulsions (oxatomide, loratadine) [1].  

SE of H1 blockers – histamine receptors on the 
part of the central nervous system are mainly 
associated with their effect on the cholinergic 
receptors of the brain (anticholinergic) [1]. If long-
term use of H1 blockers – histamine and serotonin 
receptors is necessary, preference is given to drugs 

of the II and III generations or alternates with drugs 
of the I generation every 5 days. Antihistamines of 
the II generation selectively act on the H1-histamine 
receptors, therefore they have less neurotoxicity 
and sedative effect. In addition, these drugs in 
therapeutic doses do not penetrate the blood-brain 
barrier and do not cause tachyphylaxis. The 
simultaneous use of cyproheptadine with tricyclic 
antidepressants can enhance the M-anticholinergic 
effect and the inhibitory effect on the central 
nervous system [1]. Quifenadine does not have a 
depressant effect on the central nervous system [1]. 
The pathological basis of parkinsonism 
(extrapyramidal disorders) of promethazine is 
associated with its neurotoxicity, in particular 
through the mechanism of activation of oxidative 
stress by free radicals in oxidation reactions [4]. 
Chloropyramine can be combined with caffeine or 
phenamine, but when used together with hypnotics 
or sedatives, then the central depressive effect is 
enhanced [8]. Ketotifen should be used with caution 
by persons whose work requires concentration. Due 
to SE, antihistamines (dizziness, mental retardation, 
general weakness, drowsiness) should not be taken 
while working [6, 10]. Mebhydrolin - the reference 
"daytime" antihistamine of the 1st generation, 
unlike diphenhydramine and chloropyramine, do not 
have a hypnotic effect, therefore it is used in 
patients who do not want to depress the central 
nervous system (operators, drivers) [4]. Clemastine 
is more active than diphenhydramine and lasts 
longer (8-12 hours), and also has less effect on the 
central nervous system [1].  

Paradoxical SE for some drugs in this group of 
drugs are allergic reactions (azelastine, loratadine, 
promethazine, montelukast sodium, clarinase), 
angioedema (oxatamide, dimensionhydrinate, 
zafirlukast), anaphylactic reactions (oxatamide, 
clemastine) [10]. Therefore, acute allergic conditions 
are contraindicated for the appointment of 
oxatamide, and bronchospasm and attacks of 
bronchial asthma for the appointment of 
oxatamide, clemastine [29, 1, 11]. The administration 
of diphenhydramine during breastfeeding may 
cause paradoxical stimulation of the central nervous 
system in infants. In addition, this drug, as well as 
promethazine and chloropyramine, have a 
teratogenic effect on the fetus and can cause 
withdrawal symptoms in newborns. Usage of anti-
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allergic drugs (diphenhydramine, chlorpyramine, 
clemastine) by women during pregnancy (the first 12 
weeks) in order to prevent nausea and vomiting; 
there were observed congenital deformities 
(defects of the heart muscle and feet, an increase in 
the number of fingers) [1]. Therefore, when treating 
young children with mebhydroline, it is necessary to 
strictly adhere to the dosage recommendations 
(possibly psychomotor agitation) and should be 
taken only in case of urgent clinical need [1, 15]. 
Blockers of histamine receptors in significant 
quantities penetrate into milk, and therefore a 
contraindication for many antiallergic drugs are 
pregnancy and breastfeeding [1].  

Children and the elderly are more sensitive to 
antihistamines [11]. Acute allergic conditions are 
contraindicated for taking oxatamide, and 
bronchospasm and acute attack of bronchial asthma 
for oxatamide, clemastine and selective antagonists 
of leukotriene D4 receptors (zafirlukast and 
montelukast) [21]. When prescribing oxatomide to 
patients with bronchial asthma, one should not 
abruptly change its dose, especially when combining 
therapy with glucocorticosteroids. If it is necessary 
to treat patients with liver damage, oxatomide 
should be prescribed, this drug should be used with 
half the usual dose, and always keeping the interval 
of administration. In case of anaphylactic shock or 
other acute and severe allergic reactions, therapy 
should be started with intravenous administration 
of chloropyramine, then switch to its intramuscular 
injections [1]. Montelukast sodium is not used to 
relieve acute asthmatic attacks, nor is it a substitute 
for inhaled bronchodilators [28, 22].  

Glucocorticosteroids are the most effective anti-
allergic drugs, but their intake is limited by 
numerous SE [1]. The dose of glucocorticosteroids 
used simultaneously with montelukast sodium 
should be gradually reduced under strict 
supervision. [22, 28]. During the treatment of 
allergic conditions with hydrocortisone or 
prednisolone, a diet with a limited sodium content is 
necessary to normalize the water-electrolyte 
balance. Glucocorticosteroids should not be 
abruptly canceled when replacing them with an 
antihistamine, since adrenal insufficiency is a 
possibility [16, 23].  

Alesastine, loratadine, promethazine, 
diphenhydramine, chloropyramine, mebhydrolin, 

quifenadine should not be administered 
subcutaneously due to their strong irritating effect 
[29], and it is also necessary to avoid direct 
application of antagonists of H1 – histamine 
receptors to the skin due to the possible risk of 
sensitization [7, 1]. Zafirlukast should not be used 
simultaneously with acetylsalicylic acid, 
erythromycin and theophylline (physicochemical 
and pharmacokinetic incompatibility) [9]. Clarinase 
can cause drug dependence, and when 
administered with symptomatic agents or MAO 
inhibitors, there are possibility of hypertension and 
even hypertensive crisis [4, 1]. With the 
simultaneous use of ketotifen with oral 
hypoglycemic agents, thrombocytopenia is a 
possibility.  

Thus, one of the common SE of drugs is drug 
allergy – a secondary heightened specific immune 
response to a drug and virtually all drugs can induce 
allergies. At the same time, ignorance of SE 
prevention measures of drugs is one of the reasons 
for the high frequency of allergic reactions to drugs. 
Despite some advances in the pharmacovigilance 
system (official observations of drug safety), 
adverse reactions of antiallergic drugs still remain 
one of the reasons for paradoxical situations in 
pharmacotherapy, especially with their 
unsustainable use. The information on the 
pharmacotherapy of allergies in this article has been 
analyzed and presented  in order to drew the 
attention of pharmacologists, doctors and 
pharmacists to the potential risks of antiallergic 
drugs in order to comply with the rational 
conditions and characteristics of the use of widely 
used drugs for allergies The information on the 
pharmacotherapy of allergies in this article has been 
analyzed and presented  in order to drew the 
attention of pharmacologists, doctors and 
pharmacists to the potential risks of antiallergic 
drugs in order to comply with the rational 
conditions and characteristics of the use of widely 
used drugs for allergies.  

 

References 

1. Drogovoz SM, Butko Ya. A. Side effects of drugs: 
a textbook. - Kh.: «SIM», 2011: 480 p. 

2. Compendium online. Access mode: 
https://compendium.com.ua/atc/

http://pharmacologyonline.silae.it/


PhOL     Drogovoz, et al.    982 (pag 978-983) 

 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 
3. Drogovoz S.M., Lukyanchuk V.D., Sheiman B.S. 

Medicinal toxicology: a handbook / Kh.: Title, 
2015: 592 p. 

4. Drogovoz S.M., Shtrigol S.Yu., Shchokina E.G. et 
al. Pharmacology to aid the student, pharmacist 
and doctor: textbook-reference book / - 2nd ed., 
Revised. and add. Kh.: Title, 2018: 640 p. 

5. Assanasen P, Naclerio RM. Antiallergic anti-
inflammatory effects of H1-antihistamines in 
humans. Clin Allergy Immunol. 2002;17:101-39. 
PMID: 12113215. 

6. Baroody FM, Naclerio RM. Antiallergic effects of 
H1-receptor antagonists. Allergy. 2000;55 Suppl 
64:17-27. doi: 10.1034/j.1398-9995.2000.00803.x. 
PMID: 11291777. 

7. Ben-Eli H, Solomon A. Topical antihistamines, 
mast cell stabilizers, and dual-action agents in 
ocular allergy: current trends. Curr Opin Allergy 
Clin Immunol. 2018 Oct;18(5):411-416. doi: 
10.1097/ACI.0000000000000473. PMID: 
30020258. 

8. Boer J, Ederveen E, Grundmark B. Desloratadine 
and depression, a drug safety signal based on 
w?orldwide spontaneous reporting of side 
effects. Ups J Med Sci. 2018 Sep;123(3):174-178. 
doi: 10.1080/03009734.2018.1489918. Epub 2018 
Aug 7. PMID: 30084285; PMCID: PMC6198223. 

9. Dhaliwal A, Bajaj T. Zafirlukast. 2020 Jun 6. In: 
StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2020 Jan –. PMID: 
32491776. 

10. Drugs allergic disorders. Treat Guidel Med Lett. 
2013 May;11(129):43-52. PMID: 23628849. 

11. Fauquert JL. Diagnosing and managing allergic 
conjunctivitis in childhood: The allergist's 
perspective. Pediatr Allergy Immunol. 2019 
Jun;30(4):405-414. doi: 10.1111/pai.13035. PMID: 
30742722. 

12. Food and drug allergy, and anaphylaxis in EAACI 
journals (2018) / Eigenmann PA, Akdis C, 
Bousquet J et al. Pediatr Allergy Immunol. 2019 
Dec;30(8):785-794. doi: 10.1111/pai.13125. Epub 
2019 Oct 9. PMID: 31539176. 

13. Global implementation of the world health 
organization's International Classification of 
Diseases (ICD)-11: The allergic and 
hypersensitivity conditions model / Tanno LK, 

Chalmers R, Jacob R. et al. Allergy. 2020 
Sep;75(9):2206-2218. doi: 10.1111/all.14468.  

14. Global issues in allergy and immunology: Parasitic 
infections and allergy / Cruz AA, Cooper PJ, 
Figueiredo CA et al. J Allergy Clin Immunol. 2017 
Nov;140(5):1217-1228. doi: 
10.1016/j.jaci.2017.09.005. PMID: 29108604. 

15. Gonzalez-Estrada A, Geraci SA. Allergy 
Medications During Pregnancy. Am J Med Sci. 
2016 Sep;352(3):326-31. doi: 
10.1016/j.amjms.2016.05.030. Epub 2016 Jun 3. 
PMID: 27650241. 

16. Guidelines for treatment of atopic eczema 
(atopic dermatitis) part I / Ring J, Alomar A, 
Bieber T et al. J Eur Acad Dermatol Venereol. 2012 
Aug;26(8):1045-60. doi: 10.1111/j.1468-
3083.2012.04635.x. PMID: 22805051. 

17. Huang CZ, Jiang ZH, Wang J, Luo Y, Peng H. 
Antihistamine effects and safety of fexofenadine: 
a systematic review and Meta-analysis of 
randomized controlled trials. BMC Pharmacol 
Toxicol. 2019 Nov 29;20(1):72. doi: 
10.1186/s40360-019-0363-1. PMID: 31783781; 
PMCID: PMC6884918. 

18. Kaminka ME, Roshchina LF, Mashkovskiĭ MD. 
Vliianie protivogistaminnogo preparata fenkarola 
na tsentral'nuiu nervunuiu sistemu [Effect of the 
antihistamine preparation, phencarol, on the 
central nervous system]. Farmakol Toksikol. 1980 
Mar-Apr;43(2):148-53. Russian. PMID: 6108233. 

19. Kanji S, Chant C. Allergic and hypersensitivity 
reactions in the intensive care unit. Crit Care 
Med. 2010 Jun;38(6 Suppl):S162-8. doi: 
10.1097/CCM.0b013e3181de0c99. PMID: 20502170. 

20.Lenz HJ. Management and preparedness for 
infusion and hypersensitivity reactions. 
Oncologist. 2007 May;12(5):601-9. doi: 
10.1634/theoncologist.12-5-601. PMID: 17522249. 

21. Méndez-Enríquez E, Hallgren J. Mast Cells and 
Their Progenitors in Allergic Asthma. Front 
Immunol. 2019 May 29;10:821. doi: 
10.3389/fimmu.2019.00821. PMID: 31191511; 
PMCID: PMC6548814. 

22. Montelukast-induced adverse drug reactions: a 
review of case reports in the literature / Calapai 
G, Casciaro M, Miroddi M et al. Pharmacology. 
2014;94(1-2):60-70. doi: 10.1159/000366164. Epub 
2014 Sep 2. PMID: 25196099.

http://pharmacologyonline.silae.it/


PhOL     Drogovoz, et al.    983 (pag 978-983) 
 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

 
23. Mortimer KJ, Tattersfield AE. Benefit versus risk 

for oral, inhaled, and nasal glucocorticosteroids. 
Immunol Allergy Clin North Am. 2005 
Aug;25(3):523-39. doi: 10.1016/j.iac.2005.05.002. 
PMID: 16054541. 

24. Pharmacogenetic determinants of immediate 
and delayed reactions of drug hypersensitivity / 
Guéant JL, Guéant-Rodriguez RM, Gastin IA et al. 
Curr Pharm Des. 2008;14(27):2770-7. doi: 
10.2174/138161208786369795. PMID: 18991696. 

25. Practical Guidelines for Perioperative 
Hypersensitivity Reactions/ Laguna JJ, Archilla J, 
Doña I et al. J Investig Allergol Clin Immunol. 
2018;28(4):216-232. doi: 10.18176/jiaci.0236. Epub 
2018 Feb 7. PMID: 29411702. 

26.Savage J, Johns CB. Food allergy: epidemiology 
and natural history. Immunol Allergy Clin North 
Am. 2015 Feb;35(1):45-59. doi: 
10.1016/j.iac.2014.09.004. Epub 2014 Nov 21. 
PMID: 25459576; PMCID: PMC4254585. 

27. Tanno, Luciana Kase; Demoly, Pascal on behalf of 
the Joint Allergy Academies Are outcome 
measures in allergic diseases relevant for the 
WHO's International Classification of Diseases in 
allergology? Current Opinion in Allergy and 
Clinical Immunology. 2019. Vol. 19. Р. 198-203. doi: 
10.1097/ACI.0000000000000524. 

28.Wei C. The efficacy and safety of H1-antihistamine 
versus Montelukast for allergic rhinitis: A 
systematic review and meta-analysis. Biomed 
Pharmacother. 2016 Oct;83:989-997. doi: 
10.1016/j.biopha.2016.08.003. Epub 2016 Aug 11. 
PMID: 27522261. 

29.Weiler JM, Meltzer EO. Azelastine nasal spray as 
adjunctive therapy to azelastine tablets in the 
management of seasonal allergic rhinitis. Ann 
Allergy Asthma Immunol. 1997 Oct;79(4):327-32. 
doi: 10.1016/S1081-1206(10)63023-2. PMID: 
9357378. 

30.Zawisza E, Lipiec A, Rapiejko P. Ocena 
skuteczności i bezpieczeństwa preparatu 
złozonego loratadyny z pseudoefedryna w 
leczeniu sezonowego alergicznego zapalenia 
błony śluzowej nosa [Evaluation of the efficiency 
and safety of the loratadine with 

pseudoephedrine combination drug in treatment 
of seasonal allergic rhinitis]. Pol Merkur Lekarski. 
1998 Feb;4(20):66-8. Polish. PMID: 9634291. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://pharmacologyonline.silae.it/

