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Background: Although oral antihistamines (H1-histamine re-
ceptor antagonists) are the main treatment option for pruritus
in general skin dermatosis, their effect in treating pruritus of
atopic dermatitis (AD) has not yet been established. Objective:
We conducted a systematic review and meta-analysis to
evaluate the effectiveness of combined therapy of H1-anti-
histamines and topical steroids. Methods: We systematically
searched MEDLINE, Embase, and CENTRAL databases for ar-
ticles published from 1967 to 2015. We identified 1,206
studies and assessed their titles, abstract, and full-text.
Random effects meta-analysis was used to calculate mean
differences (MD) with 95% confidence intervals (Cl). Results:
Two studies satisfying the inclusion criteria of antihistamine
therapy with mandatory topical steroid use were selected.
Comparing antihistamine monotherapy with combination
therapy, patients treated with the addition of antihistamine to
topical corticosteroids showed a statistically significant clin-
ical improvement (standard MD, —0.24; 95% CI, —0.42 to
—0.05; p=0.01). Conclusion: H1-antihistamines may have
a synergistic effect when combined with topical steroids by
influencing various associative factors of chronic pruritus in
AD.
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INTRODUCTION

Atopic dermatitis (AD) is the most prevalent dermatosis in
children that often progresses to chronic dermatitis in
adulthood. The prevalence of AD in early childhood is
15% to 20% in industrialized nations and decreases to 1%
to 3% in adulthood. AD is a chronic relapsing skin dis-
order that affects social interaction and the quality of life
of patients.

H1-antihistamines have been used widely to treat pruritus
in AD and to treat allergic inflammatory diseases and pru-
ritic dermatoses. Nonetheless, the efficacy of antihist-
amine drugs has not been clearly established for pruritus
in AD. Previously published meta-analyses have examined
the effectiveness of H1-antihistamine therapy for AD, but
the use of H1-antihistamines as monotherapy still remains
controversial .

Although the evidence for H1-antihistamine monotherapy
is inconclusive, combination therapy with topical applica-
tions, systemic drugs, phototherapy, avoidance of trigger-
ing factors, and education are the basic therapeutic strat-
egy in AD. For example, Korean Atopic Dermatitis Asso-
ciation recommended combination therapy of H1-antihis-
tamine and topical glucocorticoids with high level of evi-
dence’. However, in addition to evidence based on clin-
ical improvement, there are a few researchs for mecha-
nism of synergic effect of the combination therapy on pru-
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ritus in AD patients.
This study evaluated clinical efficacy from the existing lit-
erature for a combination of H1-antihistamine with topical
corticosteroid, and also provided a review of immuno-
logical mechanism.

MATERIALS AND METHODS

Protocol and search strategy

We conducted a systematic review and meta-analysis for
confirming the efficacy of antihistamine as an adjunct to
topical corticosteroid application in the treatment of AD.
The Preferred Reporting Items for Systemic Reviews and
Meta-Analysis (PRISMA) Statement was used for this sys-
tematic review, which was conducted in accordance to
PRISMA statement guideline. Search terms included “atopic
dermatitis” or “eczema” for participants, “antihistamine”
or “steroid” or “placebo” for intervention, and “pruritus”
or “itch” for outcome measures in the MEDLINE, Embase,
and CENTRAL databases for studies published from 1967
to 2015.

Search methods for identification of studies

We used the following the PICO process as the search
strategy in the literature:
+ Patient: atopic dermatitis (synonym, eczema)

Effect of Combination Therapy on Atopic Pruritus

+ Intervention: histamine antagonist (synonym, H1-receptor
blocker)
- Control: topical treatment, steroid, corticosteroid, hy-
drocortisone, placebo
-+ Outcome: itch (synonym. itching, pruritus), severity,
SCORAD (Severity Scoring of Atopic Dermatitis)
Eligibility criteria
We included randomized controlled trails (RCTs) and
non-randomized controlled trails (non-RCTs) to evaluate
the effectiveness of H1-antihistamines as adjunctive ther-
apy for topical steroid application. All participants identi-
fied as having a clinical diagnosis of AD and using topical
steroid as basic treatment were included. Oral antihist-
amine was included as an additive therapy but was lim-
ited to the H1 class of histamine receptor antagonists. The
use of other therapeutic agents, such as emollients, topical
antihistamine, oral corticosteroids, and immunomodulatory
drugs, except for placebo, was excluded.

RESULTS

Results of the search

We identified 1,206 studies through the search engine,
and 139 duplicate papers were excluded. We identified
153 studies following primary examination of the titles of

Records identified through database searching
(n=1,206)

MEDLINE (n=518), Embase (n=653), and Cochrane Library (n=35)

l

Records remaining after removal of duplicates
(n=1,067)

Records excluded
(n=914; reviews, letters,
commentaries
or case reports)

}

Records screened

(n=153)

l

Full-text articles assessed

Y

Records excluded
through abstract analysis
(n=135)

for eligibility
(n=18)

|

Studies included in

Full-text articles excluded
(n=11; because of no
control arm or they
did not show clear date)

qualitative synthesis
(n=7)

|

Studies included in quantitative
synthesis (meta-analysis)
(n=2)

[ Included ] [ Eligibility ] [ Screening ] [Identification]

Records excluded
(n=5; classification by
mandatory topical
steroid use)

Fig. 1. Flow diagram of the re-
search strategy. Two studies were
included in our meta-analysis which
satisfied the inclusion criteria.
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the unique 1,067 papers; 18 of these were selected fol-
lowing abstract evaluation for further analysis. The eligi-
bility assessment was performed by two authors. Seven
RCTs met our inclusion criteria, but only two of these
studies met the stringent standards, which were the man-
datory application of topical steroid and comprising only
patients with AD (Fig. 1).

Excluded studies

Four RCTs and a non-RCT were excluded because their
study design did not meet our standards. In the four RCTs,
the use of topical steroid were either not mandatory, al-
lowed if needed, or not mentioned. In the non-RCT, pa-
tients applied both topical steroid and emollients.

Included studies

We included two studies after a full text assessment: one
RCT and one non-RCT. The study by Kawashima et al.*
was designed as a randomized double-blind, placebo-con-
trolled, parallel group study for a second-generation anti-
histamine (fexofenadine) in combination with hydrocortisone
butyrate 1% cream. In both groups, placebo was ad-
ministered in the first week, and the experiment was div-
ided into placebo and experimental groups in the follow-
ing week. Clinical improvement was compared between
the placebo-treated and antihistamine-treated groups.

In a second study by Chunharas et al.’, a second-gen-
eration antihistamine was also used (loratadine syrup) in
combination with mometasone furoate 0.12% cream. All
patients were divided into two groups and evaluated for
clinical improvement after two weeks of treatment with
antihistamine or placebo, respectively.

Assessment of the effectiveness of antihistamine

In the first study, the pruritus was measured using a
5-point scale (0~ 4 points). Both the diurnal and nocturnal
measurements were added, and the extent of improve-
ment of itching was assessed through the mean difference
in scores. In the second study, itching was classified based
on severity and was scored and evaluated with a 4-point
scale (0~3 points). The evaluation was performed on
days 1, 5, 8, and 14, and the mean value was used to as-
sess the severity of pruritus.

Analysis of the effectiveness of H1-antihistamine as
adjunctive therapy

A discrepancy was found in the results of the two studies.
In the study by Kawashima et al.*, involving 300 adult pa-
tients with AD, the mean change of the pruritic score in
the antihistamine-treated group was significantly higher
than that in the placebo group (p<0.001). In contrast, the
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Table 1. Characteristics of the included studies comparing antihistamine monotherapy with combination to topical corticosteroids

Results

Age (yr)

Result

No. Parameter

Protocol

Topical steroid Antihistamine

Study design

Author Year

No.

Positive

=16

Mean change, —0.75

Prurituc score
(0~8);

400

Hydrocortisone Fexofenadine 1st week

Kawashima 2003 Randomized

1

(mean, 26.6)

[Cl, —0.88, —0.62] vs.
—0.5 [Cl, —0.62,

—0.38]; p
(ANCOVA)

(201 vs. 199)

placebo 2nd

butyrate

double blind

et al.’?

diurnal + nocturn

week placebo
vs. 1st week
placebo 2nd
week antiH

placebo controlled
parallel group

0.0005

al score (5-point

scale: 0~4)
Mean change

after treatment

Scoring (0~ 3,

Negative
(mean, 6.1)

2~12

place_bo (p-value)

Mean+SD antiH vs.
D1 2.77+0.36

non to severe)

(24 vs. 24)

Loratadine 48
Syrup vs.

Loratadine

furoate 0.1%
cream

Mometasone

placebo

2 Chunharas 2002 Double blind
et al®

2.63+0.47

Mean score at D1,
D5, D8, D14

placebo

controlled

(0.235)

D5 1.1+0.66

syrup for
14 days

(0.176)

0.85+0.6
D8 0.52+0.7

0.29+0.41

(0.175)

D14 0.29+0.53

0.09+0.25

(0.097)

Cl: confidence interval, SD: standard deviation.



Experimental Control

Study or subgroup Mean SD Total Mean SD Total Weight (%)

Effect of Combination Therapy on Atopic Pruritus

Standard mean difference  Standard mean difference
1V, fixed, 95% CI IV, fixed, 95% CI

Chunharasetal.’” -2.48 062 24 -254 05 24
Kawashima etal.® -0.75 0.93 201 -0.5 0.86 199

Total (95% Cl) 225 223
Heterogeneity: Chi’ = 1.57, df = 1 (p = 0.21); F = 36%
Test for overall effect: Z =2.50 (p = 0.01)

0.10 [-0.46, 0.67]
-0.28 [-0.48, -0.08] ——

-0.24 [-0.42, -0.05] <o

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]

Fig. 2. Forest plot of the studies included in the meta-analysis. There was a significant difference in effectiveness of adjunctive therapy.
SD: standard deviation, IV: inverse variance, Cl: confidence interval.

results of the study by Chunharas et al.> showed no differ-
ence in the therapeutic response between the lor-
atadine-treated and placebo groups (p=0.99) (Table 1).

A meta-analysis of the two studies showed a standard
mean difference of —0.24 (95% confidence interval [Cl],
—0.42 to —0.05) points. Although Kawashima et al.* re-
ported a clinical improvement in pruritus following ad-
junctive therapy with antihistamine, the opposite result
was shown by Chunharas et al.’, wherein the mean score
for pruritus was reported to be slightly worse (standard
mean difference, —0.28 vs. 0.10 points). These studies
showed moderate heterogeneity, but the I-square (/) value
was less than the common reference value (I*<50%) (Fig. 2).

DISCUSSION

This systematic review and meta-analysis based on two
studies suggest that antihistamine therapy as an adjunctive
therapy for pruritus in AD may have beneficial effects in
combination with topical corticosteroid treatment.
Although pruritus is the most common symptom, with an
estimated 100% prevalence in patients with AD, the
pathogenesis of pruritus in AD remains unclear. Given the
damaged skin barrier, sensitization of neurons is consid-
ered as an underlying feature of chronic itching. In addi-
tion, immunological imbalance induced by chronic in-
flammation has been suggested to result in the over-
expression of various mediators that can induce pruritus in
patients with AD®.

Chronic recalcitrant pruritus in AD may be associated
with an immunologic dysfunction of Th2. The abnormal
elevation of interleukin (IL)-4, IL-5, IL-13, and IL-31 ex-
pression indicates inflammation’. IL-31 is a cytokine pro-
duced by the Th2 cell and other cells, such as mast cells
and monocytes. As IL-31 is increased in the skin and se-
rum of patients with AD, it is considered a pruritogen
through its binding to IL-31 receptors in the dorsal ganglia.
It has also been associated with downregulation of pro-fi-
laggrin expression®.

The role of antihistamines in the treatment of AD seems to

be the prevention of scratching through a sedative effect.
Scratching is associated with the release of neuropeptide
and opiate, which may induce the vicious itch-scratch cy-
cle’. The sedative effects of antihistamines can be ex-
pected to minimize repetitive behavior'®.

Selective histamine H1-receptor antagonists also seem to
have other functions. An anti-inflammatory effect of H1-
antihistamines has been evaluated recently. Olopatadine hy-
drochloride has inhibitory effects on the production and
secretion of inflammatory mediators, including IL-6, IL-8,
IL-31, nerve growth factor (NGF), and tumor necrosis fac-
tor (TNF)-@ """, An RCT showed that levocetirizine and
desloratadine were able to reduce the plasma levels of
pro-inflammatory cytokines, including IL-1 8 and IL-8, in
patients with allergic rhinitis'’. Other antihistamines, such
as loratadine and cetirizine, have been reported to reduce
serum neuropeptides, including neuropeptide Y, vaso-
active intestinal peptide stem cell factor, and NGF'®. A
study of stimulated NGF secretion by histamine from cul-
tured astrocytes showed that the H1-histamine receptor
was involved in the signal transduction pathway of NGF'’.
Topical corticosteroids are the cornerstone of therapy for
acute pruritus associated with inflammatory skin diseases.
Although the exact mechanism of action of these agents is
unknown, topical corticosteroids are speculated to acti-
vate glucocorticoid receptors that inhibit cytokine activa-
tion, resulting decreased local inflammation. Although
corticosteroids are believed not to have any antipruritic ef-
fects, they exert a beneficial effect on pruritus via their an-
ti-inflammatory properties.

Topical steroid therapy can modulate the Langerhans cells
in the human skin through inhibiting proinflammatory sig-
nals and enhancing tolerance'®. For example, cytokines,
such as TNF-@ and IL-1 4, have been reported to de-
crease on the ocular surface following application of top-
ical steroids'. Prostanoids, including prostaglandins and
thromboxanes, are considered as mediators that induce
pruritus in AD. The anti-inflammatory properties of topical
steroids as inhibitors of prostaglandin synthesis mediated
via the cyclooxygenase-2 pathway induce anti-pruritic ef-
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fects’’. Elevation of IL-31 levels produced by Th2 cells
was observed in the skin of patients with AD. IL-31 and
oncostatin M receptor act as inducers of pruritus in the
skin of patients with AD. Topical steroids may have bene-
ficial effects in the control of pruritus in AD through in-
hibition of the Th2 pathway that induced IL-31 over-
expression by keratinocytes and Langerhans cell-like den-
dritic cells’’. NGF is also affected by topical steroids.
Expression of NGF in patients with keratoconjunctivitis
sicca decreased following treatment with topical 0.1%
prednisolone®.

As an adjunct therapy, H1-histamines in combination with
topical corticosteroid treatment seem to have synergistic
effects on pruritus in patients with AD, although a pre-
vious meta-analysis evaluating H1-antihistamine treatment
for pruritus in AD was inconclusive due to inconsistent
results. The synergistic effect of prednisolone and olopata-
dine on the AD model of hairless mice has been pre-
viously reported. Topical applications of soluble pre-
dnisolone and olopatadine hydrochloride showed a sig-
nificant effect on scratching, and on NGF expression in
the skin and symptoms of AD. However, chlorphenir-
amine did not present any synergistic effect with topical
steroids®’.

Although results differed depending on the type of anti-
histamine agent evaluated, the anti-inflammatory effects
induced by some antihistamines seemed to have a syner-
gistic effect on the anti-inflammatory effects of topical
corticosteroids. The common mechanism of action of anti-
histamines and steroids on IL-31 and NGF is particularly
remarkable. 1L-31 and NGF are known to be important
causative agents of neural sensitization that are associated
with chronic pruritus. Moreover, antihistamines also cause
histopathological changes of the neural systems involved
in the maintenance of chronic recalcitrant pruritus in
AD?*. Therefore, this anti-inflammatory activity may con-
tribute to improved treatment of pruritus in AD.

In addition, the sedative effect of H1-antihistamine therapy
can help improve neurogenic components and scratching
behavior. The neurogenic component to pruritus is con-
sidered to be induced by psychological factors, including
anxiety, stress, and depression””*°. The histaminergic neu-
ron system has been shown to facilitate wakefulness, pain,
and itching”. A study using a murine model considered
that the repetitive behavior of scratching is also related to
an interaction between the histamine H1 and /-opioid
receptors. In the study, histamine and morphine had an
additive effect, and chlorpheniramine and naloxone in-
hibited histamine-induced scratching behavior®®. A com-
parative study with diazepam also showed that H1-antihis-
tamine treatment was able to block scratching behavior in
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mice”. H1-antihistamine has been suggested to not only
have a sedative effect, but also have a central effect that
can modify behavioral pruritus in AD*.

This review had some limitations. First, only few studies
included patients with AD who used topical steroid as the
treatment modality. Second, in our meta-analysis, we
compared the changes in the averages of quantitative data
before and after treatment, but the size of the effect was
relatively small. In addition, the information from the fun-
nel plot was insufficient to evaluate publication bias due
to the small number of studies. Third, the assessment
methods used in the two studies were different. Because
the scale of the clinical index of severity differed, we used
an adjusted scale to normalize the scales. Although our
methods can facilitate the comparison of the results of the
two studies, an extended scale may not accurately reflect
the original results.

Despite the limitations, our results are noteworthy.
Through the increased understanding of the etiology of
pruritus in chronic skin disorders, chronic pruritus is in-
creasingly being associated with immunological dysregu-
lation and neuronal sensitization. Although many studies
have indicated only the additional effects on immunomo-
dulatory activity, H1-antihistamines may also have other
effects such as neural sensitization and central behavior
modeling. Further RCTs are needed to clarify the physio-
logical effects of H1-antihistamines in pruritus.

From the present results, H1-antihistamine treatment as an
adjunct to topical corticosteroid may be considered to be
effective for pruritus in AD. Although guidelines for mono-
therapy using HT-antihistamines to treat pruritus in AD
have not been established, the anti-inflammatory effect of
corticosteroids seems to have a synergistic effect on anti-
histamine activity, and additional effects of H1-antihista-
mines may be expected on mechanisms related to in-
hibition of neural sensitization and modification of scratching
behavior.
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