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Introduction
Topical doxepin cream is an effective 
treatment for pruritus associated 
with atopic eczema (AE) in adults 
and children aged 12 years and older. 
Despite being available for more than 20 
years, it does not appear in guidelines 
for the management of AE. This article 
provides an overview of the available 
studies examining topical doxepin in the 
treatment of eczema-associated pruritus 
and its main adverse effects.

The term pruritus (or itch) has been 
defined as an unpleasant sensation that 
provokes the desire to scratch.1 For 
practical purposes, a distinction is made 
between acute and chronic pruritus 
(CP), in that the latter describes pruritus 
which has persisted for six weeks or 
longer, according to the International 
Forum for the Study of Itch.2 

Pruritus, and in particular CP, is an 
extremely common condition, with 
one study of 2,540 individuals finding a 
point prevalence of 13.5%, a 12-month 
prevalence of 16.4% and a lifetime 
prevalence of 16.4%.3 Moreover, CP 
negatively impacts upon a patient’s 

quality of life such that it has been 
deemed comparable to that of pain.4 
Just how much pruritus affects sufferers 
can be illustrated by a study of patients 
attending a German dermatology 
practice. In a cross-sectional study of 
344 patients across seven days, the point 
prevalence of pruritus was reported as 
36.2%. Furthermore, 77.7% of patients 
experienced pruritus frequently to 
permanently and 73.6% reported that 
the condition had a negative effect on 
their daily life.5 CP can affect either the 
whole skin (i.e., generalised pruritus) 
or be restricted to specific areas of 
the body, e.g., the scalp, upper back, 
arms or groin. CP is a feature of several 
dermatoses including atopic eczema, 
psoriasis, lichen planus and scabies. In 
addition, it is also present in several non-
cutaneous disorders such as cholestasis, 
chronic kidney disease, myeloproliferative 
disorders and hyperthyroidism.6 
Therefore, in the absence of an obvious 
cutaneous cause, patients with pruritus 
should undergo a thorough and 
appropriate evaluation to determine 
the underlying systemic cause. This will 
include pruritus screen blood tests, chest 
x-rays and urinalysis.

The precise cause of pruritus 
remains uncertain and it is likely that 
there are many different factors 

involved. Pruritus arises in the 
epidermis; specifically, the dermo-
epidermal junction, involving a complex 
interaction between activation of un-
myelinated C nerve fibres, immune cells 
and the main cellular component of the 
epidermis, keratinocytes.7 In relation 
to atopic eczema, one endogenous 
factor that has been implicated in the 
development of pruritus is histamine, 
which has a number of physiological 
roles including secretion of gastric 
acid, the regulation of vasodilatation 
and bronchoconstriction as well as 
involvement in the pathogenesis of 
several allergic diseases.8

Role of histamine in atopic eczema pruritus
Pruritus is an extremely common 
symptom in patients with AE. For 
example, in a survey of 304 individuals 
with AE, pruritus was reported to 
occur at least once a day in 91% of 
respondents.9 Moreover, in a 2018 
cross-sectional survey of adults with 
AE, 54.4% reported that pruritus was 
the most burdensome symptom.10 
Histamine is known to have at least four 
separate receptors (H1 to H4) although 
only two, H1 and H2, are present in the 
skin. It is believed that activation of the 
H1 contributes to pruritus, with both 
receptors having a role in skin barrier 
function.11 Moreover, use of a histamine 
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prick test results in a significant increase 
in pruritus intensity in both lesional and 
non-lesional skin.12 Additional supporting 
evidence includes the presence of 
elevated plasma levels of histamine 
in those with AE in comparison to 
healthy controls,13 a reduction in AE 
disease severity with a histamine-free 
diet14 and how a histamine-rich diet 
exacerbates disease severity.15 Finally, 
the use of a histamine-immunoglobulin 
complex (which produces anti-histamine 
antibodies that neutralise antigen-
induced histamine release) over a period 
of 12 months in 20 patients with AE, has 
also been shown to significantly reduce 
disease severity.16 

Nevertheless, despite the above 
evidence linking histamine with 
atopic eczema-related pruritus, the 
effectiveness of oral anti-histaminic 
agents is somewhat limited. In a review 
of 16 randomised controlled trials, 
Klein et al17 concluded that whilst 
antihistamines are often used in the 
treatment of AE, ‘the efficacy of [oral] 
antihistamines remains to be adequately 
investigated.’ In its guidance on atopic 
eczema, NICE has advised against the 
routine use of oral antihistamines, 
and while this is directed specifically 
at children, the same principles 
apply to adults.18 In contrast, there is 
evidence for the effectiveness of topical 
antihistaminic agents, in particular, the 
tricyclic antidepressant, doxepin.19

Topical doxepin as an anti-pruritic in atopic 
eczema: clinical efficacy
Tricyclic antidepressant drugs including 
amitriptyline and doxepin have a 
similar chemical structure to traditional 
antihistamines such as diphenhydramine 
and exert anti-histaminic effects at the 
H1 receptor.20 In fact, Bernstein et al21 
first examined the potential for several 
topical, tricyclic antidepressant drugs 
to inhibit histamine-induced pruritus 
in 1981. Using a group of 40 healthy 
subjects, the researchers applied a 
5% solution of doxepin, amitriptyline 
or diphenhydramine to test areas of 
the forearm and to which a solution 
of histamine was applied 5 minutes 
later. Though all three agents were 
effective at suppressing the histamine-
induced pruritus, doxepin was the most 

effective. This was perhaps expected 
given how earlier research revealed 
that oral doxepin was 775 times more 
potent at blocking the H1 histamine 
receptor than diphenhydramine,22 and 
also that it is five times more potent 
than cimetidine at blocking the H2 
histamine receptor.23

The first randomised double-blind, 
controlled trial using 5% topical doxepin 
was published in 1994.24 The trial 
included 270 patients with moderate 
to severe pruritus due to AE and who 
were randomised to 5% topical doxepin 
or vehicle cream, with both applied 
four times daily for a period of seven 
days. The results showed that 60% of 
patients using doxepin obtained relief 
of pruritus within 24 hours of initiating 
treatment, and by day seven, 84.8% had 
experienced relief of pruritus compared 
to 56.5% of those receiving placebo, a 
difference that was statistically significant 
(p < 0.01). Although not the primary 
focus of the study, the authors reported 
that patients using doxepin also 
experienced a significant improvement 
in eczema severity after seven days (p 
< 0.01). In a second study,25 the same 
group used 5% topical doxepin again but 
this time, in patients with lichen simplex 
chronicus, contact dermatitis and 
nummular eczema. The majority (77%) 
had moderate severity pruritus with 
the remainder having severe pruritus. 
This was assessed post-treatment as 
either much better, better, no change, 
worse and much worse. After 24 
hours of treatment, 50% of those with 
nummular eczema, 52.6% with contact 
dermatitis and 45.1% of those with 
lichen simplex chronicus, reported an 
improvement of at least one severity 
score in pruritus. At the end of the 
trial (day seven), more than 80% of 
those with both contact dermatitis 
and nummular eczema reported an 
improvement in pruritus severity rating. 

The rapid onset of action from 
using topical doxepin was clearly shown 
in a 1997 study by Breneman et al.26 
The authors randomised 120 patients 
with AE or lichen simplex chronicus 
to 5% doxepin cream. All participants 
had moderate to severe pruritus. The 
trial began in a single blind fashion for 

seven days, followed by a double-blind 
period of a further seven days in which 
patients received either doxepin or 
vehicle alone. Pruritus was assessed at 
baseline using a visual analogue scale 
(VAS) ranging from ‘no relief from 
itching’ to ‘complete relief from itching’ 
and evaluated 15, 30, 60 and 120 
minutes after the application of first 
dose of treatment. During the single-
blind phase, 75% of the total cohort 
(120 patients) reported a reduction 
in pruritus severity 15 minutes after 
application of doxepin, and this 
increased to 84% after 120 minutes. In 
the second double-blind phase of the 
trial, eczema severity was significantly 
improved on both day seven and 14 
compared to baseline (p < 0.001). An 
interesting and important observation 
of the study was the absence of a 
rebound pruritus after discontinuation 
of doxepin. The authors also reported 
that adverse effects were of mild 
to moderate severity and reduced 
throughout the period of the study.

With topical steroids generally 
used in the management of an eczema 
flare, in a further trial, Berberian et al27 
considered the impact on pruritus of 
adding topical doxepin to a treatment 
regime with either hydrocortisone 
2.5% or triamcinolone 0.1%. The 
team performed a randomised, 
double-blind trial in patients with 
moderate-to-severe pruritus, which 
was assessed at baseline and over 
the following eight days of the trial 
using a VAS. As shown in Figure 1, 
after only 12 hours, the combination 
of doxepin and hydrocortisone led 
to a statistically significant reduction 
in mean pruritus severity compared 
to hydrocortisone (p <0.001). While 
the reduction in pruritus compared 
to triamcinolone was of borderline 
significance (p = 0.07), after 24 hours, 
the combination of doxepin with either 
topical steroid led to a statistically 
significant reduction in pruritus severity 
(p = 0.007 for hydrocortisone and 
p = 0.01 for triamcinolone). As with 
the study by Drake,24 topical doxepin 
in combination with a steroid also 
improved eczema disease severity. 
For example, the combination of 
doxepin and hydrocortisone cream 
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resulted in a faster resolution of 
symptoms based on the physician’s 
global evaluation for dermatitis relief. 
This was determined to be 48.1% 
compared to 33.3% (hydrocortisone 
alone) two days after treatment 
and by 80% compared to 69.6% 
(hydrocortisone alone) after four days 
of treatment. However, after eight days, 
both treatments had a similar physician 
global evaluation score. 

In a 2010 systematic review of the 
efficacy of topical antihistamines for the 
relief of pruritus, Eschler et al19 included 
19 trials and concluded that doxepin 
(although not strictly an antihistamine) 
was the only agent able to reduce 
pruritus.

Adverse effects of topical doxepin
One of the potential recognised adverse 
effects of topical doxepin is that the 
product leads to drowsiness, limiting 
the usefulness of the treatment and 
potentially affecting an individual’s ability 
to either drive or operate machinery. 
Nevertheless, upon closer examination 
of the available clinical trial data, either 
in patients with AE or related pruritic 
conditions, this particular adverse 
effect is either of mild severity and 
quickly resolves with continued use of 
the product, or is not observed. For 
instance, in a study by Drake et al,25 
15.5% of patients reported experiencing 
drowsiness. Despite this high frequency, 
the authors reported that it did not 
impact on patients' functional capacities. 
Moreover, in the earlier trial by Drake 
et al,24 while drowsiness was reported 
by 28% of patients, this adverse effect 
showed a steady decrease in both 
frequency and intensity from day one 
to day seven. It also seems that there 
is little relationship between reported 
levels of somnolence (drowsiness) and 
plasma levels of doxepin after topical 
use. In a pharmacokinetic study with 24 
participants suffering from AE, topical 
doxepin was applied either alone or in 
combination with 0.025% triamcinolone. 
The authors reported that while 16.6% 
of participants reported somnolence, 
there was no correlation between 
serum concentration of doxepin and this 
adverse effect.28 Indeed, a comparative 
study of 5% topical doxepin and 

betamethasone 1% used to treat pruritus 
induced by sulphur mustard, found both 
treatments to be equally effective after 
six weeks. The authors reported no 
adverse effects from either therapy.29 
In a recent study of pruritus associated 
with burns, Queruel and Bartholomei30 
reported on the use of doxepin cream in 
six patients. They stated that the use of 
doxepin produced an average reduction 
in pruritus severity of 80%, adding that 
tolerance was excellent and there were 
no adverse effects. Finally, in a study 
exploring the use of topical doxepin in 
the management of radiation-induced 
dermatitis in patients with breast cancer, 
doxepin was found to be effective. The 
authors used doxepin for a period of 
seven days to enable the identification 
and assessment of any adverse effects, 
yet none were reported in the study.31 

A further recognised adverse effect 
of using topical doxepin is allergic 
contact dermatitis. In a 2003 review of 
post-marketing cases of allergic contact 
dermatitis, topical doxepin was identified 
as a likely cause in 26 patients. In 65% of 
cases, this occurred when the treatment 
duration had exceeded eight days.32 In 
an earlier study from 1996, Taylor et 
al33 reported on how, out of 97 patients 
who underwent patch testing at their 
clinic with commercial doxepin cream, 
17 had a relevant positive reaction to 

doxepin. The researchers also reported 
10 of these 17 patients had concurrent 
positive patch tests to other agents. 

These studies probably account for 
the restriction on the use of doxepin 
to no longer than eight days in the 
USA,34 yet there is no such limitation 
in the UK, according to the British 
National Formularly.35 To provide 
further insight of the incidence of 
potential allergic sensitivity to topical 
doxepin, an analysis of the MHRA’s 
iDAPs Database, which documents all 
reported adverse reactions to specific 
treatments, there were 32 adverse 
reactions to topical doxepin between 
2000 and 2022. Only five of which were 
skin reactions including dermatitis (2), 
erythema (1), pruritus (1) and rash (1), 
and nine related to the central nervous 
system, of which four were reported as 
‘disturbances in consciousness’. These 
data suggest the possibility that in clinical 
practice, the level of adverse reactions 
to topical doxepin might be relatively 
low. Nonetheless, if allergic contact 
dermatitis develops and topical doxepin 
is the most likely cause, the treatment 
should be discontinued.

Conclusion
The available evidence from clinical 
trials would suggest that topical 
doxepin is a fast-acting and effective 
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treatment for the pruritus associated 
with atopic eczema and in other ‘off-
licensed’ uses. 

With much of the available 
research focused on its anti-pruritic 
effect, far less attention has been 
paid to the fact that the drug can also 
improve eczema disease severity. 
While the evidence suggests that the 
drug should be applied three to four 
time daily, there is uncertainty whether 
patients are likely to adhere to such a 
regime. However, patients are likely to 
be more receptive if it improves both 
pruritus and disease severity. 

Finally, as topical doxepin is not 
included in any eczema-related 
treatment guidelines, there are many 
unanswered questions over precisely 
where it would fit into the patient 
treatment pathway or how it should be 
used in conjunction with other topical 
treatments. Nevertheless, the available 
evidence would suggest that topical 
doxepin augments the anti-pruritic effect. 
It would therefore seem reasonable for 
clinicians to contemplate the combination 
of doxepin and a topical steroid for 
patients with AE who experience 
troublesome pruritus, in an effort to gain 
rapid and early control of pruritus. Such 
an approach is likely to provide welcome 
relief to patients and might potentially 
improve treatment adherence.  DN
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