
Introduction
 Histamine is the best-known pruritogen and also acts as an  
experimental itch-causing substance. Pruritus is an essential feature 
of atopic dermatitis and one of the most debilitating symptoms with  
a high impact on the quality of life [1,2]. Although the  
pathophysiology of atopic dermatitis itch is not fully understood,  
recent studies have demonstrated that a variety of mechanisms  
contributed to the induction and maintenance of the symptom. 
For example, an increased number of cutaneous nerve fibers and  
neuropeptides were identified in atopic dermatitis skin. Histamine 
and histamine 4 receptor as well as interleukin 31 are the key players 
identified in itch induction [1].

 Beyond dermatologic disorders, chronic pruritus is associated 
with systemic, neurologic as well as psychologic diseases [3-6]. In such  
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cases we can see vicious circle formed by pruritus pathophysiology 
and neurologic or psychic disorders on the other hand.

 Clinically, antihistamines, i.e., histamine H1-receptor blockers, 
are commonly used to treat all types of itching resulting from renal  
and liver diseases, as well as from serious skin diseases such as  
Atopic Dermatitis (AD) [7]. Antihistaminic drugs prescribed in AD 
may support the therapy of the itching skin disease. However, there 
are no controlled studies which show the efficacy of antihistaminic 
drugs on the skin condition in AD.

 Rossbach K et al., demonstrated that histamine induces a calcium 
increase in a subset of skin-specific sensory neurons via activation 
of the H1R and H4R as well as inhibition of the H3R. The decreased  
threshold in response to H3R antagonism activated H1R and H4R 
on sensory neurons, which in turn resulted in the excitation of  
histamine-sensitive afferents and therefore elicited the sensation of 
itch [8].

 We can find contradictory hypothesis about the feasibility of  
using antihistamines in AD. H1-antihistamines, especially the  
sedating type, have been prescribed for a long time in AD in order 
to reduce pruritus, the crucial symptom with a major impact on 
health-related quality of life [9-11].

 Church MK and Maurer M (2015), presented different points of 
view on this subject [12]. The sedating type of H1-antihistamines have 
long been prescribed in AD in an attempt to reduce pruritus. On the 
other hand, no randomised trials comparing an oral H1-antihistamine 
with placebo or control were presented [12].

 The Cochrane systematic review concluded that there was no  
reliable high-level evidence to support or refute the efficacy or safety 
of oral H1 antihistamines used as monotherapy. Most of the studies  
allowed the use of concomitant medications and involved  
multi-therapeutic approaches. Meaningful assessments of the  
individual effects of oral H1 antihistamines on eczema were not  
feasible as far as most of the studies allowed the use of concomitant 
medications and involved multi-therapeutic approaches. Although 
well-designed randomised controlled trials excluding concomitant 
medications appear to be needed, consideration should be given to 
the potential ethical issues raised with the use of antihistamines as 
monotherapy for the management of eczema by withholding the 
use of rescue or additional therapies. A further systematic review of  
studies in which concomitant therapies were permitted might be of 
value in determining the potential benefits of oral H1 antihistamines 
as add-on therapy to support the use of these drugs in AD, particularly 
as a monotherapy [13].

 The objective of the review is to evaluate the full significance of 
antihistamines for atopic dermatitis.

Material and Methods
 The main source of information was Medline Pubmed. We used 
the keywords “atopic dermatitis”, “antihistamines”, “priritus”. The 104 
publications since 2006 till 2015, January were analyzed. We selected 
 51 publications that presented the therapeutical efficacy, research  
performed on experimental animal models, side effects of  
anthistamines.
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Summary
The review of antihistamine therapy in atopic dermatitis is presented.  
Traditionally, antihistamines are being used to treat itching which 
is the crucial sign of atopic dermatitis with a major impact on  
health-related quality of life. Besides the antihistamine and  
anti-inflammatory effects of antihistamines, the sedative action of the 
treatment is rather useful. The scratching behavior in experimental 
animals is related with histamine H1. Topical usage of antihistamines 
was proved experimentally to be sensible. The next generation of 
antihistaminic agents possessing H1R and H4R antagonistic actions 
is being examined now. However, there are certain opinions which 
concluded that there is no reliable high-level evidence to support 
or refute the efficacy or safety of oral H1 antihistamines used as 
monotherapy. Furthermore, it was emphasized that antihistamines  
have demonstrated poor efficacy in controlling atopic  
dermatitis-associated itch. The controversial points of view  
predispose to further investigations.
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Experimental Research on Animal Models
 The certain experimental proof of the reasoning for using  
antihistamines in AD is obvious. Nakasone T et al., presented 
the investigation of scratching behavior in ADJM mice (Atopic  
Dermatitis from Japanese Mice) [14]. Histamine H1 antagonist,  
chlorpheniramine administered orally, inhibited this behavior  
potently and dose-dependently. Histamine H1 antagonist with  
serotonin 5-TH (5-Hydroxytryptamine) 2 antagonist,  
cyproheptadine, also inhibited this behavior. However, NK1  
antagonist, aprepitant, administered orally, had no significant  
inhibitory effect even at a dose of 100 mg/kg, administered orally.  
Mu antagonist, naloxone, and kappa agonist, nalfurafine,  
significantly inhibited this behavior at doses of 0.3 mg/kg,  
subcutaneously, and 0.01 mg/kg, administered orally, respectively.  
Histamine contents in the skin of ADJM mice were significantly  
higher than in other mice. These results obtained by Nakasone T et al., 
strongly indicate that scratching behavior in ADJM mice was related 
with histamine H1, opioid µ and opioid κ receptors.

 Unlike other H1 antihistamines, azelastine decreased  
lipopolysaccharide-induced tumor necrosis factor α and  
interleukin-12 secretion from murine bone marrow-derived DC. 
This effect was independent of histamine receptors H1, H2, or H4 and 
may be linked to inhibition of the nuclear factor kappa B pathway. 
Only azelastine reduced proliferation of allogenic T cells in a mixed  
leukocyte reaction. Schumacher S et al., tested topical application  
of the H1 antihistamines on mice sensitized against  
toluene-2,4-diisocyanate, a model of Th2-mediated allergic contact  
dermatitis. In contrast to the in vitro results, all investigated  
substances were efficacious in reducing allergic ear swelling.  
Azelastine has unique effects on dendritic cells and T cell interaction  
in vitro. However, this did not translate into superior in vivo  
efficacy for Th2-mediated allergic dermatitis, possibly due to the  
effects of the  antihistamines on other cell types involved in skin  
inflammation [15].

 The effects of orally administered olopatadine hydrochloride  
(olopatadine) on itching, itching mediators, and neuritogenic action  
was investigated in a mouse model. Olopatadine is a selective  
histamine H1-receptor antagonist possessing inhibitory effects on 
the release of inflammatory lipid mediators such as leukotriene 
and thromboxane from human polymorphonuclear leukocytes and  
eosinophils. Olopatadine was highly and rapidly absorbed.  
Olopatadine was one of the few renal clearance drugs in antiallergic  
drugs. This study confirmed the inhibition of inflammation and  
neurite extension into the epidermis [16].

 Besides, the anti-allergic properties of olopatadine, it stabilizes 
mast cells by inhibiting the release of chemokines. Employing the 
standard patch-clamp whole-cell recording technique, Baba A et al., 
examined the effects of olopatadine and other anti-allergic drugs on 
the membrane Capacitance (Cm) in rat peritoneal mast cells during 
exocytosis. Using confocal imaging of a water-soluble fluorescent 
dye, lucifer yellow, the authors also examined their effects on the  
deformation of the plasma membrane. Low concentrations of  
olopatadine (1 or 10 µM) did not significantly affect the increase 
in the Cm. However, 100 µM and 1 mM olopatadine almost totally  
suppressed the increase in the Cm. Besides, these doses  
completely washed out the trapping of the dye on the cell surface. The 
result indicated that olopatadine counteracted the membrane surface 
deformation induced by exocytosis. As shown by electron microscopy,  

olopatadine generated inward membrane bending in mast cells, the 
olopatadine. The study provided electrophysiological evidence for the 
first time that olopatadine dose-dependently inhibited the process 
of exocytosis in rat peritoneal mast cells. Such mast cell stabilizing  
properties of olopatadine might be attributed to its counteracting 
effects on the plasma membrane deformation in degranulating mast 
cells [17].

 In order to increase the anti-inflammatory activity of antagonists 
of the histamine type 1 and 2 receptors (H1/2r) the topical usage was 
examined in a mouse model. Topical H1/2r antagonists enhanced  
permeability barrier homeostasis in normal mouse skin by the  
following mechanisms: (i) stimulation of epidermal differentiation,  
leading to thickened cornified envelopes; and (ii) enhanced  
epidermal lipid synthesis and secretion. The results obtained by Lin 
TK et al., could shift current paradigms of antihistamine utilization 
from a predominantly systemic to a topical approach [18].

 The role of histamine H(4) receptor (H(4)R) was investigated 
in a T-helper type 2 (Th2)-cell-mediated mouse skin inflammation 
model. The effect of H(4)R antagonism on dendritic cell migration 
in vivo may be an indirect result of the reduction in tissue cytokines 
and chemokines or a direct effect on chemotaxis. The significant  
inhibition of pruritus was shown in the mouse model as well [19]. 

 The results obtained in a hapten-induced experimental model  
indicated that treatment with a H(4) receptor antagonist might be  
effective for amelioration of both skin inflammation and pruritus [20].

 The opposite point of view was also presented. Kamo A et al.,  
examined the therapeutic effects of H4R antagonists on itch and skin 
inflammation using a mouse model of AD. Dermatitis was induced by 
application of the ointment containing Dermatophagoides farina body. 
Mice were treated by either intraperitoneal injection with a vehicle 
(20% dimethylsulphoxide and 80% 2-hydroxypropyl-β-cyclodextrin 
in saline) or H4R antagonists (10 or 30 mg kg−1) three times per week 
for 3 weeks. Kamo A et al., found that treatment with H4R antagonist 
(JNJ7777120 or JNJ28307474) provided no significant inhibition of 
scratching behavior or amelioration of dermatitis in mice [21]. This 
result was consistent with a recent study in a canine model of AD  
induced by Dermatophagoides farina house dust mites [22].  
Meanwhile, another study using a model of allergic dermatitis  
reported that H4R antagonist JNJ7777120, but not H1R antagonists,  
showed both anti-inflammatory and anti-pruritic effects in  
fluorescein-5-isothiocyanate-induced dermatitis mouse model 
[23]. The recent study showed that H1R antagonist olopatadine and 
H4R antagonist JNJ7777120 improved scratching behavior and skin  
inflammation in a model of allergic dermatitis induced by repeated 
challenges with picryl chloride on the dorsal back of experimental 
mice (Ohsawa and Hirasawa) concluded that histamine H(4) receptor 
antagonists ineffective against itch and skin inflammation in atopic 
dermatitis mouse model [24].

Antihistamines in Atopic Dermatitis
 The antihistamines are often prescribed for atopic dermatitis [25]. 
At the same time, the Cochrane review of studies that assessed the 
effects of oral H1 antihistamines as ‘add-on’ therapy together with  
concomitant treatments was warranted to determine the beneficial 
effects of this group of medications in the treatment. The potential 
benefits of oral H1 antihistamines were not proved [26]. On the other 
hand, Yamanaka et al., supports the view that H1-antihistamines may 
be effective in relieving the itch associated with AD [27].
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 Practically, the simultaneous usage of antihistamines and topical 
corticosteroids is appreciated [9,28]. The oral H1 antihistamines are 
used in severe cases of atopic dermatitis as well as corticotherapy,  
antibiotherapy, UVB 311 nm, topical glucocorticoids and hydration 
[29].

 The decrease of inflammation and enhanced barrier function 
which were demonstrated in a mouse model [16], appeared to be  
clinically effective as well. The topical use of promethasine, widely  
used for moderate acute and chronic itching conditions, is one of  
several strategies used to improve the tolerability profile of  
promethasine particularly with regard to gastric and renal adverse  
effects. The apparent ability of topical H1r/2r antagonists to target  
epidermal H1/2r was translated into increased efficacy in the treatment 
of inflammatory dermatoses, likely due to decreased inflammation 
and enhanced barrier function. Topical promethasine has often been 
implicated in photosensitivity reactions. The higher frequency of such 
adverse reactions could be accounted for by its chemical structure 
and the variety of chemical reactions that give rise to the phototoxic  
effects. Promethasine allergy encompasses a spectrum of  
immunologically mediated hypersensitivity reactions with varying 
mechanisms and clinical presentations. The type of Adverse Drug  
Reaction (ADR) not only affects patient’s quality of life, but may 
also lead to delayed treatment, unnecessary investigations, and even  
mortality. The most effective strategy for the management of drug  
allergy is avoidance or discontinuation of the offending drug and 
avoidance of sun exposure. When available, alternative medications  
with unrelated chemical structures should be substituted.  
Cross-reactivity among drugs should be taken into consideration 
when choosing alternative agents. Additional therapy for drug  
hypersensitivity reactions is largely supportive and may include  
topical corticosteroids, topical zinc oxide in severe cases, and systemic  
corticosteroids. In the event of anaphylaxis, the treatment of choice 
is injectable epinephrine. Promethazine ARs are classified as either 
predictable reactions that may occur in anyone or unpredictable  
reactions that occur in only susceptible individuals. Predictable  
reactions are the most common type of ADR and are usually dose  
dependent and related to the known pharmacologic actions of 
the drug (e.g., side effects, overdose, and drug interactions).  
Unpredictable reactions occur in approximately 20-25% of patients 
who experience ADRs; these reactions are generally unrelated to the 
pharmacologic actions of the drug [30].

 The mechanisms responsible for the anti-inflammatory activity 
of H1-antihistamines are still unclear, but are presumed to be both  
receptor-dependent and receptor-independent. The  
anti-inflammatory effects improve the results of therapy in  
atopic dermatitis. First-generation H(1)-antihistamines, all of 
which are sedating, are generally regarded as safe by laypersons and  
healthcare professionals because of their long-standing use.  
However, they reduce Rapid Eye Movement (REM)-sleep, impair 
learning and reduce work efficiency. They are implicated in civil  
aviation, motor vehicle and boating accidents, deaths as a result of  
accidental or intentional overdosing in infants and young children 
and suicide in teenagers and adults. H1-antihistamines may exhibit 
cardiotoxicity in overdose [31].

 The second-generation antihistamines, being more  
lipophobic, offer the advantages of a lack of the central nervous  
system and cholinergic effects such as sedation and dry mouth, which 
are commonly seen in first-generation antihistamines. The longer  
duration of the second-generation antihistamines action also enables  

a more patient-friendly dosing regimen which increases patient  
compliance. Poluzzi E et al., identified signals of antihistamine  
arrhythmogenic potential by analyzing FAERS database for all  
cases of Torsades de pointes, QT abnormalities, ventricular  
arrhythmia and sudden cardiac death/cardiac arrest. It was proved 
that the second-generation antihistamines may be associated with  
signal of torsadogenicity [32].

 New H (1)-antihistamines introduced for clinical use include oral 
formulations (bilastine and rupatadine), and ophthalmic formulations 
(alcaftadine and bepotastine). Clinical studies of H(3)-antihistamines 
with enhanced decongestant effects have been conducted in patients 
with allergic rhinitis. Additional novel compounds being studied  
include H(4)-antihistamines with anti-inflammatory effects in allergic 
rhinitis, atopic dermatitis, and other diseases [33,34].

 Many examinations of different antihistamines were performed. 
Oral bepotastine is a second-generation histamine H (1) receptor  
antagonist. Bepotastine suppresses some allergic inflammatory  
processes. Various short- and long-term clinical trials and  
surveillance studies have shown that twice-daily bepotastine was an 
effective and generally well tolerated antihistamine in the treatment  
of patients with allergic rhinitis, chronic urticaria or pruritus  
associated with skin conditions (eczema/dermatitis, prurigo or  
pruritus cutaneus). Bepotastine 20 mg/day was significantly more  
effective than terfenadine 120 mg/day in patients with perennial  
allergic rhinitis, as evaluated by the final global improvement rating 
and several other endpoints in a phase III trial. In phase III trials in 
cases of chronic urticaria, bepotastine 20 mg/day was more effective  
than placebo in improving levels of itching and eruption, and as  
effective as terfenadine 120 mg/day with regard to the final global 
improvement rating and other endpoints. In a non-comparative trial 
in patients with pruritus associated with skin diseases, the majority  
of bepotastine recipients in the overall population, as well as in the 
specific skin disease subgroups (eczema/dermatitis, prurigo or  
pruritus cutaneus), had a final global improvement rating of moderate  
or greater. Bepotastine was generally well tolerated in adult and  
children with allergic conditions [35- 37].

 It is known that second-generation antihistamines are less  
sedative or non-sedative drugs compared with the first generation, 
and the drugs have additional efficacy in blocking some chemical  
mediators [38]. A double-blind, placebo controlled, crossover study 
was done to concurrently compare the clinical effectiveness of  
promethazine, a first-generation antihistamine, and fexofenadine and 
olopatadine, second-generation antihistamines, by measuring their 
potency as peripheral inhibitors of histamine-induced wheal and 
flare. Fexofenadine and olopatadine had no significant effect in any of 
the psychomotor tests. Promethazine, fexofenadine and olopatadine 
did not affect behavioral activity, as measured by wrist actigraphy. 
These results suggest that olopatadine at a therapeutic dose has greater  
antihistaminergic activity than promethazine, and olopatadine and 
fexofenadine did not cause cognitive or psychomotor impairment 
[39].

 In spite of the fact that second-generation antihistamines have 
fewer sedative effects than the first-generation antihistamines,  
important inter-drug differences remain in the degree of cognitive 
and/or psychomotor impairment. Isomura T et al., calculated the  
Proportional Impairment Ratio with 95% confidence intervals as an 
index of reliability- and compare antihistamines currently with respect 
to their intrinsic capacity to cause impairment. Results from studies of  
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cetirizine, desloratadine, ebastine, fexofenadine, levocetirizine,  
loratadine, mequitazine, and olopatadine were included in the  
calculations. Only fexofenadine (Proportional Impairment  
Ratio= 0.49) had an upper limit of the 95% confidence intervals of 
less than 1. Fexofenadine, Levocetirizine, Desloratadine, Olopatadine,  
Loratadine, and Mequitazine all had a Proportional Impairment Ratio 
for subjective ratings of 0, but the upper limits of the 95% confidence 
intervals .The results showed that there were differences between  
antihistamine in the extent of sedation produced [40].

 A novel vesicular, dermally safe, and nontoxic topical formulation 
of cetirizine has been successfully developed and may be used to treat 
atopic dermatitis after clinical investigation [41-43].

 The Substance P (SP) has been demonstrated to be one of the  
important neuropeptides for mediating itch-scratch and stress-scratch 
cycles. Hosokawa C et al., examined the severity scores, itch scores 
and plasma SP levels in 19 patients with AD treated with standard 
topical therapy with or without an oral antihistamine, olopatadine  
hydrochloride, for 4 weeks. The standard therapy decreased 
SCORAD scores, itch behavioral rating scores and plasma SP levels at  
post-treatment in the mass. The topical therapy with olopatadine was 
more effective than the topical therapy alone, suggesting a potential 
additive effect [44].

 Ohsawa Y and Hirasawa N, evaluated the oral administration 
of H1R antagonists as not very effective. They supposed that the 
next generation antihistaminic agents possessing H1R and H4R  
antagonistic actions would be a potent therapeutic drug for AD [45]. 
The results of investigation performed by Suwa E et al., investigated 
the expression of H4 receptor mRNA and the function of the receptor 
in a culture system that mimics in vivo inflammation on the human 
keratinocyte cell line (HaCaT cells). Increased expression of the H4  
receptor was observed in HaCaT cells following differentiation.  
Treatment of HaCaT cells with histamine and TNFα enhanced the 
mRNA expression of Interleukin (IL)-8. These increases in expression 
were significantly inhibited by the H4 receptor antagonist JNJ7777120. 
The results indicated that IL-8 mRNA expression might be enhanced 
by histamine and TNFα via H4 receptor stimulation in keratinocytes 
[46]. The introduction of the reference H4R antagonist JNJ-7777120 
(Johnson & Johnson Pharmaceutical Research & Development  
LLC/Abbott Laboratories), and proof of the efficacy of this agent in 
models of asthma, allergic rhinitis and pruritus, highlighted the H4R 
as a novel drug target [47].

The Disproof of Antihistamines Therapy in Atopic 
Dermatitis

 The patients with moderate to severe AD may be unresponsive 
to antihistamines [48]. Besides, some investigations demonstrated  
the senseless of antihistamine usage. The Course of Advanced 
Learning for the Management of ITch (CALM-IT) Task Force is an  
interdisciplinary group of experts specializing in core aspects of  
pruritus treatment, integrating pediatrics, dermatology,  
psychotherapy, pruritus management, and sleep. CALM-IT recently  
convened to provide updated guidance on managing chronic  
pruritus associated with dermatologic diseases in pediatric patients,  
with a special focus on Atopic Dermatitis (AD) and chronic  
spontaneous Urticaria (csU).  Metz M et al., emphasized that the new 
experimental findings do not support the use of non-sedating oral  
antihistamines as adjuvant antipruritic therapy for AD [49].

 Yarbrough KB et al., emphasized that the most effective treatments  
for atopic dermatitis-associated itch were primarily topical or  
systemic anti-inflammatory agents [50].

 According to Lyons JJ et al., antihistamines have demonstrated 
poor efficacy in controlling AD-associated itch [51].

Conclusion
 The antihistamines are commonly used to treat AD. These dating 
type of antihistamines have long been prescribed in AD in order to 
reduce pruritus. The anti-inflammatory effect of antihistamines is  
described. The practical feasibility of antihistamines was proved many 
times. Further works on new formula of antihistamine are being  
continued. For example, novel vesicular, dermally safe, and nontoxic  
topical formulation of cetirizine is being examined. The next  
generation of antihistaminic agents possessing H1R and H4R  
antagonistic actions encourage also.

 The various side effects are described in antihistamines therapy, 
but the fact does not diminish the practical usage of antihistamines.

 Far less investigators support another point of view according to 
which, there is no reliable high-level evidence to support or refute 
the efficacy or safety of oral H1 antihistamines used as monotherapy. 
Some authors deny the efficacy of antihistamines in atopic dermatitis.  
Of course, fewer opinions are not surely wrong opinions. We can  
propose some limitations for prescription of antihistamines in future 
and further investigations in the field seem to be needed.
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