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Current treatment options
For children and adults who fail to respond 
to the first three steps of treatment (see 
below) for atopic eczema (atopic dermatitis), 
the current next options are phototherapy 
or immunosuppressive drugs, including 
cyclosporin, methotrexate, azathioprine and 
mycophenolate.1

Topical treatment, education, 
identifying and avoiding trigger 
factors 
The first three steps of treatment for atopic 
eczema are:

Step 1   Emollients of appropriate formulation, 
the avoidance of all harsh soap and detergents 
(replacing them with emollient wash products) 
and intensive education.

Step 2   Identification of irritant and allergic 
triggers, and establishment of avoidance 
regimens with intensive education.

Step 3   Treatment and prevention of flares of 
atopic eczema with topical corticosteroids (TCS) 
and topical calcineurin inhibitors (TCI), along 
with intensive education.

The key to successful management of atopic 
eczema is education about every aspect of the 
causes and treatments of atopic eczema.1 In 
addition to education, the other major area 
that is essential for the effective management 
of atopic eczema is the identification of allergic 
triggers.
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Professor Mike Cork and 
the team from Sheffield 
Dermatology Research update 
us on new biologic treatments 
for atopic eczema and explain 
where these will fit into existing 
treatment options. 

Q I have suffered with eczema 
most of my life, and I am now 
23 years old. My skin is always 

better when I go on holiday to a sunny 
climate. It’s hard to know if it’s the sea 
water or the sun but within a few days 
it gets much better and I am usually 
clear by the time I come home. A 
few years ago when I was studying 
for my A levels I had a course of UVB 
phototherapy treatment, which I 
responded well to and it kept me clear 
for several months. My eczema is 
now returning and I am struggling to 
control it with topical corticosteroids. 
In my high street a new tanning 
shop has opened and the lady on 
reception says that they treat people 
with eczema. Is this the same as the 
treatment I received in hospital? Is 
it a safe option to try and would you 
recommend it?  

Donna Thompson says: Phototherapy or 
UV light therapy provided by dermatology 
departments can be a very useful treatment 
option for some patients with eczema. 
Other patients however may have their 
eczema aggravated by sunlight or light 
treatment, though it does sound like you have 
responded very well to this in the past, with 
improvements noticed within only a few days 
of sunlight exposure on holiday, and with your 
skin remaining clear for an extended period 
of time after phototherapy treatment received 
within the dermatology department.

Narrow-band UVB, which is a limited 
wavelength of light between 311 and 313 nm, 

is the type of light treatment most commonly 
used to treat eczema, although other types of 
phototherapy may be used. This treatment is 
customised to each person and their condition 
and is closely monitored throughout the 
treatment period. Phototherapy in general is 
thought to work by reducing the overactive 
immune response in the skin and hence 
reducing the inflammation or eczema affecting 
the skin. It is not a cure for eczema and – 
although there may be good improvement 
for a period of time after phototherapy – 
the eczema can return. Further courses of 
phototherapy may be considered if there was 
a previous good response to treatment with 
minimal or no side effects. 

Phototherapy delivered by dermatology 
departments is not the same as using a 
sunbed in a high-street tanning shop. In fact, 
it is recommended that people with eczema 
completely avoid the use of sunbeds as the 
dose of UV light is not controlled and cannot 
be customised for individual patients and their 
specific skin conditions, and there is no safe 
and effective monitoring of users.

Exposure to phototherapy, natural sunlight, 
or UV radiation from sunbeds may all result in 
accelerated aging with increased freckling and 
wrinkling. There may also be an increased risk 
of developing skin cancer and – for this reason 
– only medically supervised phototherapy with 
dose monitoring is recommended. 

As your eczema is becoming more difficult to 
control, I would suggest that you discuss this 
with your doctor, who may wish to refer you 
again to the dermatology department where 
further phototherapy or other treatment 
options can be discussed. Good luck.

Dermatology department UV therapy versus 
tanning shop sunbeds
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If atopic eczema is not controlled with steps 
1, 2 and 3 (as above) it is essential to work out 
why it is not controlled and to improve control 
of the atopic eczema, for several reasons: 

•	 If atopic eczema is left uncontrolled, it is 
likely to become progressively worse, as 
changes in the immune system lead to 
vicious cycles that increase inflammation 
and damage the skin barrier (Fig. 1). 

•	 Uncontrolled atopic eczema can lead to 
the development of other related diseases, 
including allergies, asthma and hay fever. 
This is called the ‘atopic march’.

•	 If atopic eczema is left uncontrolled for 
many years, the damage to the skin may 
lead to the body’s immune system viewing 
the skin as foreign tissue. This can lead to 
the immune system attacking the skin and 
an autoimmune reaction developing.2 That 
can lead to the atopic eczema becoming 
even worse.

•	 If atopic eczema is left uncontrolled, it can 
lead to depression that is not just due to the 

devastating effects atopic eczema can have 
on the person’s life. There is recent evidence 
that inflammation in the skin in atopic 
eczema can also have direct effects on the 
brain, leading to depression.3 

It is therefore essential to determine, in any 
individual, why steps 1, 2 and 3 have not led to 
effective control of the atopic eczema. 

Phototherapy and current systemic 
immunosuppressants 
In some cases, the atopic eczema is so severe 
that it will never respond to topical treatments, 
however much is used. In this situation, it is 
important to move either to phototherapy 
or to a current immunosuppressive drug – 
cyclosporin, methotrexate, azathioprine or 
mycophenolate – in order to attempt to control 
the atopic eczema. Phototherapy can be used 
prior to systemic therapy but, if this fails or 
there is rapid recurrence of uncontrolled atopic 
eczema, there is then a need to move to the 
systemic drugs. 

Before progressing to phototherapy or a current 
immunosuppressive drug, it is essential to check 
that there is no other explanation for the atopic 
eczema being uncontrolled. The following are 
examples of questions that should be asked, but 
this is not an exhaustive list:

•	 Have all topical therapies (with extensive 
education) been used to the highest dose 
possible that is safe? 

	 •	 For TCS: the quantity and potency should 
be taken into consideration, plus age, body 
site and extent of the disease. Recording 
how long a tube of each TCS lasts (in 
days and weeks) is a useful method of 
monitoring TCS use. From this it can be 
seen if the use of TCS is insufficient – or too 
much, which could lead to adverse effects. 

•	 Have all irritants and allergens been identified 
and avoided to the extent practicable?

•	 Has infection been controlled?
	 •	 This may be both bacterial  

(i.e. Staphylococcus aureus)  
and/or viral (i.e. herpes simplex).

•	 Has the vitamin D level been checked? 
	 •	 This is because vitamin D is needed to 

produce antimicrobial peptides, which 
defend the skin against bacteria such as 
Staph. aureus and viruses (in particular, 
the cold sore virus herpes simplex). If there 
is a deficiency of vitamin D, this results in 
fewer antimicrobial peptides and more 
infections with Staph. aureus and herpes 
simplex. These infections can be serious 
and they produce chemicals that make the 
atopic eczema worse.4 Correcting vitamin D 
deficiency can lead to improvement of the 
atopic eczema.5 

•	 Is the atopic eczema diagnosis correct?
	 •	 Sometimes other diseases can be mixed with 

or confused with atopic eczema: one example 
is dermatitis herpetiformis – an intolerance of 
gluten in the diet (this is extremely rare).
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Having excluded all the above reasons for 
the atopic eczema not being adequately 
controlled, it is then appropriate to consider 
phototherapy and then current systemic 
therapies (cyclosporin, methotrexate, 
azathioprine and mycophenolate). These 
drugs suppress many different chemical 
messengers that control inflammation, 
whereas the new biologic drugs suppress 
just one or two chemical messengers.6 As 
a result, current systemic therapies can 
slightly reduce the body’s response to infection, 
and monitoring by blood tests for levels of 
things such as white cells, plus kidney and 
liver function is also required as these drugs 
can affect such levels and functions. In some 
children and adults with atopic eczema, one or 
more of these immunosuppressive drugs may 
have to be discontinued due to adverse effects. 
In some patients, one or more (and sometimes 
all) of these immunosuppressive drugs do not 
control the atopic eczema. In this very severe 
atopic eczema, the effects on the person’s life 
can be devastating,7 with up to 100% of their 
skin affected severely by the atopic eczema. This 
is the group of people for whom there has been 
an unmet need for new therapies. 

Atopic eczema arises as a result of 
complex interactions between genetic and 
environmental factors, which we covered 
in an earlier Exchange article, using our Skin 
Wars cartoons.8 You will find a copy of that 
article on the National Eczema Society website 
at www.eczema.org/articles. The principles 
of this interaction are illustrated in Fig. 1, which 
shows how allergens can penetrate through 
a defective skin barrier and then trigger 
inflammation, leading to the development 
of eczema in the skin. With eczema, the skin 
barrier is even more defective and so allows 
more allergens to penetrate, producing more 
inflammation – and so, a vicious cycle is 
created.

Atopic eczema (atopic dermatitis) arises as a result of gene–environment interactions that lead 
to breakdown of the skin barrier. Allergens then penetrate through this defective skin barrier 
and this leads to inflammation. Inflammation then directly causes further damage to the skin 
barrier and so a vicious circle is established.
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How inflammation 
develops in atopic eczema
Fig. 2 depicts a child or adult who does not 
have atopic eczema. T-cells and B-cells are 
involved in controlling infections and can 
cause inflammation in the skin. Normally 
the T-cells produce low levels of a chemical 
messenger called interleukin-4 (IL-4). This 
chemical messenger goes to the B-cells and 
binds to a receptor on the B-cell (this is like a 
key fitting into a lock). The low level of IL-4 tells 
the B-cell to produce low levels of many other 
messengers, including IgE. The low levels of 
IgE (and other messengers) mean that atopic 
eczema does not develop. 

In a child or adult with atopic eczema, the 
defective skin barrier allows allergens such 

as house-dust mites to penetrate and trigger 
inflammation (Fig. 1). This can also be seen 
in Fig. 3, where allergens such as house-dust 
mites make the T-cell produce more of the 
chemical messengers IL-4 and IL-13. Bacteria 
such as Staph. aureus are present in large 
numbers on the skin of people with atopic 
eczema and may also make the T-cell produce 
more IL-4 and IL-13 (Fig. 3). 

The high levels of IL-4 and IL-13 pass to the 
B-cell and bind to the receptors on its surface. 
This results in the B-cell producing many 
messengers, including IgE, which then cause 
inflammation and atopic eczema. This pathway 
– T-cell >> IL-4 + IL-13 >> B-cell => producing 
IgE and other chemical messengers – is the 
central pathway that generates inflammation 
in atopic eczema. 

How current systemic 
immunosuppressants work 
The current systemic drugs (cyclosporin, 
methotrexate, azathioprine and 
mycophenolate) suppress the actions of 
immune cells such as B and T, generally. 
They also have effects on many other parts 
of the body, such as liver, kidney and bone 
marrow, and this is why they have several 
groups of potential adverse effects. However, 
these existing immunosuppressive drugs 
have far fewer adverse effects than do 
oral corticosteroids such as prednisolone. 
(However, prednisolone can be used in short 

courses to gain control of a severe flare. In this 
situation, the prednisolone has fewer adverse 
effects.) It is also important to remember that 
the use of the current immunosuppressive 
drugs has far fewer adverse effects than 
leaving the atopic eczema uncontrolled.

Some systemic drugs – methotrexate in 
particular – would, on average, have fewer 
adverse effects than the others. All of these 
systemic drugs can be used for many years, 
with few adverse effects. A choice of drug is 
important, as the best drug for one person 
may not be the best for another.
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In the blood of someone who does not have atopic eczema, T-cells produce low levels of a 
chemical messenger called IL-4. IL-4 binds to a receptor on a B-cell and tells it to produce 
low levels of IgE and other chemical messengers. As a result of these low levels of IL-4 and 
IgE, atopic eczema does not develop.

In the blood of someone with atopic eczema, T-cells produce high levels of the chemical 
messenger IL-4, which tells the B cells to produce high levels of the antibody IgE and other 
chemical messengers. This leads to the development of atopic eczema.

Biologic treatments for atopic eczema Biologic treatments for atopic eczema
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The new biologic 
treatments for atopic 
eczema
A biologic antibody is a highly targeted 
treatment administered as a subcutaneous 
injection (i.e. just under the skin) that only 
blocks one individual pathway, such as the 
IL-4 or IL-13. In Fig. 4, the effect of a biologic 
therapy that just blocks the actions of IL-4 
and IL-13 is illustrated. Using the analogy that 
a chemical messenger, such as IL-4, binds to 

a receptor – like a key fitting into a lock – a 
biologic therapy is like fixing a coin over 
the keyhole so that the key (IL-4) cannot get 
into the lock. This is a very specific block of 
the inflammation pathway and, as a result, 
it could be predicted that a monoclonal 
antibody blocking IL-4 and IL-13 would 
have fewer potential adverse effects than 
a conventional immunosuppressive drug 
(cyclosporin, methotrexate, azathioprine and 
mycophenolate). 

There are three new biologic drugs, currently in development, that are targeted at blocking the 
actions of IL-4 and IL-13:

Dupilumab trials 
The biologic that is most advanced in terms of 
clinical trial programmes is Dupilumab, which 
has now completed both phase 2 and phase 3 
trials in adults.11,12

Two of the phase 3 trials for Dupilumab were 
published in the New England Journal of 
Medicine in 2016. These trials were called ‘SOLO 
1’ and ‘SOLO 2’. They enrolled 671 and 708 
adults with moderate-to-severe atopic eczema, 
respectively, and both demonstrated excellent 
efficacy. The Dupilumab was compared with a 
placebo and the severity of the atopic eczema 
was assessed by multiple methods. The 
primary efficacy endpoint was a change in the 
Investigator’s Global Assessment (IGA) to both 
– ‘a score of 0 or 1’ (clear or almost clear) and a 
reduction of 2 points or more at week 16. This 
was reached in 38% of the Dupilumab group 
compared with only 8% in the placebo group. 
This endpoint is a difficult one to achieve. The 

reduction in the Eczema Area Severity Index 
(EASI score) was 72% in the group receiving 
Dupilumab and 36% in the placebo group. 

For many participants receiving Dupilumab 
in the trials, the improvements were life-
changing, eventually clearing their atopic 
eczema completely. Some of these adults had 
not responded to any of the current systemic 
immunosuppressants. Although there were 
few adverse effects seen in these Dupilumab 
trials, as with all new drugs where long-term 
use is envisaged, it is important to establish 
whether there are any long-term adverse 
effects. 

Dupilumab has now completed one phase 2 
trial in children with severe atopic eczema and 
the results are currently being analysed.

We now look forward to the results from 
the clinical trials of the other anti-IL-4/IL-13 
biologics.13

This is the most exciting time in the treatment of atopic eczema, with several new classes  
of treatments in, and about to enter, clinical trials. These will be reviewed in future articles  
in Exchange.
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The new biologic therapies such as Dupilumab are able to block the receptor for 
IL-4 on the B-cell. This is like stopping a key going into a lock by putting a penny 
over the keyhole. As a result, the B-cell does not produce high levels of IgE and other 
chemical messengers, and the eczema is switched off.

Dupilumab
blocks IL-4 and IL-13
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FIGURE 4
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Dupilumab will not be 
available in the UK (outside of 
clinical trials) for adults with 
severe atopic eczema/atopic 
dermatitis, until 2018. 

For children, it will be a couple 
of years after that.

Next Dupilumab  
clinical trials  
in the UK: 
Children: 6-months to 6-years 
Dupilumab, randomised 
controlled trial. 

The only way to gain a place 
on this trial is to be referred by 
a Dermatologist or Paediatric 
Allergist to one of the trial 
centres.

Other trials will follow.

Biologic treatments for atopic eczema

Helen Dennis – Specialist Dermatology Nurse 
Adviser for the National Eczema Society and 
former co-ordinator for the Eczema Education 
Programme at St John’s Institute of Dermatology, 
Guy’s and St Thomas’ NHS Foundation Trust 
– tackles all those tricky issues, awkward 
questions and common teenage concerns as 
well as giving practical advice on triggers and 
treatments. All too often it’s a struggle (for 
people of all ages) to keep up with applying 
topical creams. So the booklet also includes a 
contribution by Dr Mark Turner – a specialist 
Clinical Psychologist at Guy’s and St Thomas’ – 
on staying motivated by means of Acceptance 
and Commitment Therapy. 

If you would like to order a FREE copy,  
please ring our Freephone helpline on  
0800 089 1122  
or email 
helpline@eczema.org
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We are delighted to introduce  
our brand-new Teens booklet, 
packed with information  
and advice.

 #Teensbooklet


