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“Two thirds of what we see is behind our eyes” 

“Explain, explain,” grumbled Étienne. “If you people can’t name something you’re 
incapable of seeing it.”— Cortázar, 1966, Hopscotch 

“Learning results from what the student does and thinks and only from what the student 
does and thinks. The teacher can advance learning only by influencing what the student 
does to learn.” Herbert Simon, Nobel Laureate. 
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Preface 

The purpose of ed.derm.101: core diseases is to cover all the clinical material that we 
expect students to know, that is not covered in either ed.derm.101: core concepts or 
skincancer909. I assume you have already worked your way through ed.derm.101: core 
concepts (because what follows is heavily dependent on this foundational reading). 

A few words of advice about studying this aspect of dermatology and ed.derm.101: 

- It is hard to learn about a disease without some sort of mental image of what it looks 
like. In skincancer909 I was able to make use of a bespoke library of images that were 
developed as part of a research project funded by the Wellcome Trust. Unfortunately, we 
have no equivalent for ‘rashes’ (note, I divide dermatology into ‘rashes’ or ‘cancer and its 
mimics’). Instead, in ed.derm.101 I have provided links to images freely available on the 
web. And although there are some great images on the web, there are also lots of bad 
ones. So, ed.derm.101: core diseases  contains over 500 curated images that I hope 
will help. If you set up your browser and desktop correctly you should be able to read 
text and see the images on the same screen. 

- The big four to get going with are: psoriasis, acne, urticaria and eczema. These are the 
opening four chapters, and account for almost half of the book. We expect students to 
know quite a bit about these diseases, including pathogenesis, diagnosis and general 
management.  

- After this it gets a little harder. In dermatology, there is a long tail of less common 
disorders, but since there are so many entities, the tail accounts for a large number of 
patients (long tail distribution). But if you want more guidance on what is ‘most’ 
important, simply look at how much text there is on a topic. I spend almost 20 pages on 
dermatitis and only half a page on erythema nodosum. Get it? 

- As already mentioned, many things in this text will not make sense unless you are 
familiar with ed.derm.101: core concepts. Some of you will be tempted to ignore that 
last statement. 

- Students often appear fixated with MCQ questions (for obvious reasons), but remember 
open ended questions are a better to way to acquire understanding. Do the questions. 

Audio Q&A 🎧  

There are lists of questions at the end of most chapters. The answers are in the text, and if 
do not know the answer, it is a pointer that you have missed something important. I also 
provide audio answers that you can listen to in a web browser or download from 
SoundCloud and listen to on a mobile device. 

Videos 🖥  

There are a range of videos to accompany this text. They are linked to from this text. There 
are a variety of formats. 

- Core Concepts videos that accompany ed.derm.101: core concepts but which are 
linked to from this current text where relevant. 

- Shorter Explanatory videos, that aim to highlight small domains of knowledge. 
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- ‘Powerpoint videos’. These are simple voiceovers for only a few chapters. I am not a fan 
of ‘Death by Powerpoint’ but some students find this approach helpful. 

- Most (but not all chapters) have very short introductory videos that are designed to help 
you get the most out of each chapter. I refer to them as ‘What is this chapter about’ and 
there are direct links in the relevant chapters. They are also grouped in a single album on  
Vimeo here. They are the aperitif for the text, not the main course. 

- There are only a few Q&A videos — but these videos are simply the same content as the 
audio track Q&A on SoundCloud (all chapters).  

I suggest you may want to watch the videos before reading the text. The length of the 
video is usually stated. The ‘What is this chapter about?’ videos are very short! 

Text that appears in blue and is underlined like this is a hyperlink to either images 📸 , 
videos or bookmarks in the pdf. Most links are direct links to the videos which are hosted 
on Vimeo, but you can also access them via my main teaching page as well. There are links 
in each chapter to these videos, as well as answers to the questions on each video. You can 
download these audio tracks, too (also available on the  SoundCloud site, too). 

My main teaching page is here. Everything I have produced for teaching and learning 
can be found via this page. 

URL: https://reestheskin.me/teaching/ 

There are two web pages supporting edderm101.  

The page with the audio Q&A is here. 
 URL: https://reestheskin.me/teaching/edderm101support/ 

The page with chapter videos is here. 
 URL: https://reestheskin.me/teaching/inflammatory/. 

The edderm101 “What is this chapter about” videos can also be accessed on Vimeo here 
URL: https://vimeo.com/album/5327216 

The edderm101 audio Q&A can also be found on the SoundCloud site here. 

Finally, any quips relating to ‘pricks’, are purely an allusion to Samuel Becket’s genius. 
Admittedly, some medical students have different thoughts in mind when they see the 
epithet, ‘more pricks than kicks’. 

Jonathan Rees 
Edinburgh: Autumn, 2018 
email me 
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Contents 

Chapter 1: Psoriasis 
Psoriasis is the first of the ‘big 4’: we are going to do deal with. The other three are: acne, 
urticaria and finally, dermatitis (eczema). Psoriasis affects ~2-3% of most populations, is 
strongly genetically determined, and has non-cutaneous manifestations including a 
destructive inflammatory arthropathy, and metabolic syndrome with an increased 
cardiovascular risk profile. Making the diagnosis is not usually a problem, but balancing the 
risks and benefits of the many therapies is a key area of clinical expertise. In general for all 
but the most minor disease, phototherapy or systemic medication may be needed. 
  
Chapter 2: Acne and acne inversa 
Acne — depending on your definition — is almost ubiquitous in the teenage years, and it is 
estimated that over half of this age group would benefit from intervention. The main causes 
are known: sebum, infection, and abnormal keratinisation of the follicular epithelium. There 
is still considerable debate about the best management of mild disease, whereas for 
moderate or severe disease, systemic retinoids have now revolutionised management. A 
much less common disorder, acne inversa (hidradenitis suppurativa) is also discussed. 

Chapter 3: Urticaria and angioedema 
Perhaps 5% of the population will be affected by urticaria with or without angioedema, 
sometime during their life. Central to most of these reactions is the mast cell, and the ability 
of the mast cell to degranulate in response via both allergic and non-allergic mechanisms. 
These clinical presentations include some physical urticarias that seem almost unbelievable 
at first sight: weals induced by water on the skin, visible light, or vibration. More common, 
are the acute urticarias, a minority of which are due to classical type 1 hypersensitivity 
reactions, and chronic urticaria which is often the result of autoantibodies against the IgE 
receptor on mast cells. 

Chapter 4: Dermatitis (eczema) 
Dermatitis is the most common inflammatory disease of the skin affecting up to 20% of the 
population. It is in one sense a simulacrum of the whole of clinical dermatology. The 
clinician needs to be able to interpret physicals signs, patient wants and needs, and jointly 
make therapeutic tradeoffs that balance acute benefits with unknown long term 
consequences.  
I describe in detail the three main clinical syndromes: atopic dermatitis, contact irritant 
dermatitis and contact allergic dermatitis. However, I deal with them in the reverse order of 
their frequency, with the goal of making the pathogenesis of the archetypical eczema, 
atopic dermatitis, less opaque than it might seen otherwise. 

Chapter 5: Blistering (Immunobullous) disorders 
I deal with blistering disorders over two chapters. This chapter deals with the main 
immunobullous disorders: pemphigus, pemphigoid and dermatitis herpetiformis. Blistering 
disorders are much less common than the ‘big 4’ but many of them have a high mortality 
and, contrary to what you might think, the cardinal physical sign — blistering — is not 
always obvious. As ever, you have to know what to expect, before you are capable of 
seeing it. 
Pemphigus, pemphigoid and dermatitis herpetiformis are the most common 
immunobullous disorders. The autoantibodies in these disorders are causal, and not an 
immunological epiphenomenon. In each of these diseases, key components of the 
molecular machinery that attaches one cell to another is attacked: this lack of adhesion 
manifests as the physical sign of blisters. 
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Chapter 6: Blisters (other) 
I deal with four other blistering disorders: erythema multiforme (EM), Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and staphylococcal scalded skin 
syndrome (SSSS) Again, these disorders are not common, but they are potentially life 
threatening and you need a high level of clinical suspicion to diagnose them. EM is 
commonest in young people, and represents an immunological response to a prior 
infection, commonly herpes simplex. SJS and TEN are part of the same disease spectrum 
and are a result of a rare but often fatal response to drugs. Finally, SSSS is most common in 
young children, and is the result of a bacterial toxin that directly attacks some of the same 
molecular machinery that underpins some types of pemphigus. It is included in this chapter 
because clinically, the main differential is TEN. 

Chapter 7: Vasculitis+ 
Vasculitis is complex, and few master it at a global clinical level or in terms of understanding 
its pathogenesis (in one lifetime). My goals are much more modest. I describe a few of the 
most common vasculitis syndromes that we see in dermatology. But also included in this 
chapter are some cognate disorders which, whilst not true vasculitides, are important for 
you to know about. These are: pyoderma gangrenosum, Sweet’s syndrome, and erythema 
nodosum. 

Chapter 8: Photosensitivity and ultraviolet radiation (UVR) 
The effects of UVR dominate all of dermatology — not just skin cancer. We use UVR to treat 
psoriasis, eczema and some other inflammatory disorders. But this chapter deals with a 
number of conditions that are provoked by UVR, including polymorphic light eruption (PLE), 
lupus erythematosus (LE), solar urticaria, (some) porphyrias and drug induced 
photosensitivity. Ironically, as you shall discover, we even use UVR to treat some of the UVR 
induced disorders. Read on to find out why. 

Chapter 9: Cutaneous adverse reactions to drugs 
Rashes are probably the most common adverse effects of drugs. You need to understand 
and know about the common patterns of reaction to drugs, not least because each 
morphological type has very different clinical effects. A maculopapular rash is often ‘minor’, 
whereas the rash of toxic epidermal necrolysis is frequently fatal. So, the exact type of drug 
rash matters. This chapter deals with: urticarial responses, maculopapular exanthema, 
DRESS (drug reaction with eosinophilia and systemic symptoms), fixed drug reactions and 
acute generalised exanthematous pustulosis (AGEP). 

Chapter 10: Pigmentary disorders 
The biology of human pigmentation has fascinated some of us (i.e. me) for decades. But 
this chapter is primarily about disease, and the most common ones at that. I describe and 
contrast vitiligo and albinism, and briefly mention the ‘mask of pregnancy’, melasma (aka 
chloasma). My enthusiasms have been kept in check. 

Chapter 11: Facial rashes: Rosacea, perioral dermatitis, seborrhoeic dermatitis 
These three disorders are common, and all principally involve the face. They are often 
confused with each other clinically, but shouldn’t be. Rosacea, an erythematous and 
maculopapular and pustular rash, most common on the face in the second half of life, is of 
unknown aetiology — although it remains very treatable. Perioral dermatitis has a relation 
with rosacea, but is best viewed as a side effect of topical steroid use. By contrast 
seborrhoeic dermatitis (seborrhoeic eczema), is a form of dermatitis that is caused by a 
yeast infection: kill the yeast, and the rash goes. 

Chapter 12: Ragbag 
This chapter is the dermatologist’s equivalent of the language crammer: all those irregular 
verbs that mastering a second language entails learning about. Lots of diseases, but 
mercifully you don’t need to know that much about any of them (dermatologists, like skin 
itself, are a superficial bunch). So here goes: lichen planus, lupus erythematosus (LE), 
pityriasis rosea, ichthyoses, keratosis pilaris, erythroderma, necrobiosis lipoidica, granuloma 
annulare, lichen sclerosis et atrophicus (LSEA), erythema ab igne, keloids. 
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Chapter 13: Infections and infestations 
There is an understandable politeness with patients to argue that most skin diseases are not 
infectious. This is true in some populations, but worldwide infections and infestations are 
the most common cause of skin disease. Many non-infectious diseases are possibly the 
adverse consequence of an immune system struggling to keep infectious agents at bay. 
This chapter deals withe the major agents, whether bacterial, fungal or viral. So we cover, 
impetigo, folliculitis, cellulitis, common dermatophytes and yeast infections, and viral 
infections including molluscum, common warts and herpes viruses. Finally, although nobody 
wants to discuss them over dinner, there are the infestations: scabies, and head and body 
lice. 

Chapter 14: Skin disease and the mind 
Skin diseases and the mind have an interesting history of mutual misunderstanding. But the 
influence of appearance on wellbeing requires little imagination: a supermodel with scabs, 
is no longer a supermodel. And it is tempting to call other people excessively vain, when 
you ‘just want to look good’. This chapter picks our a few not so obvious issues: dermatitis 
artefacta, dysmorphophobia, delusions of parasitophobia, and lesions that might be 
confused with non-accidental injury in children. 

Chapter 15: Pregnancy and the skin 
It is no surprise that the presence of a non-identical genetic being within another human 
might raise issues for an immune system. This is indeed the case for skin, and partly 
explains the myriad effects of pregnancy of skin. We need to cover some important 
diseases including, pemphigoid gestationis, polymorphic eruption of pregnancy (PUPPP), as 
well as some infections of particular import. Finally, I list some of the physiological changes 
we see in the maternal skin in pregnancy, and summarise some of the hazards of the drugs 
we use commonly on the mother and child. 

Chapter 16: Hair disorders 
Hair is just a novel organisation of interfollicular structures, only it seems much more 
important than that to most of us. I cover hirsutism and explain how if differs from 
hypertrichosis, and then enumerate some of the more common causes of hair loss: 
androgenetic alopecia, alopecia areata, telogen effluvium, chemotherapy induced 
effluvium, scarring alopecia (and what this term means), and trichotillomania. 

Chapter 17: Skin and internal disease 
When medicine was more primitive and doctors had to make do without the power of 
modern imaging, or a bank of investigations, skin associations of internal disease were 
sometimes powerful clues of an underlying disorder, even when the internal disease (e.g. 
malignancy) was not advanced — and was therefore possibly curable. Times change, but 
there are still some signs and syndromes worth knowing about. I mention dermatomyositis,  
acanthosis nigricans, neurofibromatosis, tuberous sclerosis and hereditary hemorrhagic 
telangiectasia (HHT). 

Chapter 18: Nail disorders 
Historically, the minutiae of nail disease and nail markers of internal diseases were 
considered more important. This chapter is more like the thin veneer that some attach to 
their nails. 

Chapter 19: Acknowledgments 

�6



Chapter 1: Psoriasis 

  

🖥  Explanatory videos:   
Psoriasis in five minutes (7 minutes) 
Why does psoriasis sometimes look white? (2.5 minutes) 

📸  Some useful images to start with are  here,  here and here. I will refer to others later in 
the chapter 

A clinical summary 
A rash characterised by scaly red plaques, with a predilection for the extensor surfaces, the 
nails and scalp, that runs a waxing and waning course and is associated in around 5-30% of 
patients with an inflammatory polyarthropathy, and an increased risk of the metabolic 
syndrome and cardiovascular disease. Itch is common but not as severe as in disorders such 
as eczema or scabies. 
Psoriasis is highly hereditable, cannot be cured, but can be managed usefully using a range 
of treatments from simple emollients through to potent immunosuppressives and 
‘biologics’. The lifelong nature of the disease means that balancing therapeutic efficacy with 
drug side-effects and patient expectations remains a key component of clinical expertise. 

Pathogenesis 
We do not expect you to be able to recognise psoriasis down the microscope, but the 
appearance does provide clues to pathogenesis: 

The two cardinal histological features of psoriasis are 

- Epidermal hyperproliferation (‘keratinocyte problem’). 
- A pronounced inflammatory infiltrate (‘immune system problem’). 

Epidermal differentiation is deranged in psoriasis with hyperproliferation (with lots of 
mitoses evident), a relative absence of the granular layer with retention of nuclei within the 
stratum corneum (parakeratosis), and acanthosis (thickening of the viable cell layers), with 
elongation of the rete ridges. The time taken for epidermal differentiation is shortened. It 
‘seems’ as though the cells do not have enough time to mature properly and are rushed 
through in an immature state. Some of these appearances are similar to those seen in 
wounding. 

Inflammation. There is oedema in the dermis, a pronounced T-cell rich inflammatory 
infiltrate in the dermis, together with polymorphs in the dermis and in the epidermis.  In 
the epidermis polymorphs may form little micro-abscesses (invisible to the eye) which are 
known as Munro micro-abscesses. Collections of polymorphs visible to the naked eye (i.e 
pustules) are also seen under some circumstances, hence the term pustular psoriasis. Such 
pustules are sterile. The capillaries (in the dermis)  are increased in number and length. 

Each morning, I vacuum my bed. My torture is skin deep: there is no pain, not even 
itching; we lepers live a long time, and are ironically healthy in other respects. Lusty, 
though we are loathsome to love. Keen-sighted, though we hate to look upon 
ourselves. The name of the disease, spiritually speaking, is Humiliation.” John Updike.  
From the Journal of a Leper. [Updike is referring to his own psoriasis]– The New Yorker, 
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What causes psoriasis? 
Historically, the ‘cause’ was viewed as the product of an epidermal problem and a 
disordered immune system. Which was primary and which secondary was unclear. The 
striking efficacy of drugs such as ciclosporin which are known to target T-cells led to a 
greatly renewed focus on the immune system and the possibility therein of manipulating 
the immune system for therapeutic advantage. 

Psoriasis has been known to be highly hereditable for a long time. For instance, psoriasis  
disease concordance rates are nearly three times higher in monozygotic twins than 
dizygotic twins. If both parents have psoriasis, the risk for each child developing psoriasis is 
40-50%. If one parent is affected, the risk is ~15%. Gene association and mapping studies 
have also provided further clues to the pathogenesis, with candidate genes known to be  
involved in: 

- Innate immunity 
- Adaptive immunity 
- The interface between the innate and the adaptive immune system 
- Genes involved in skin barrier function and keratinocyte signalling pathways 
- Various cytokines (e.g.Il-23) seem causally involved (i.e. if they are blocked, the disease 

improves). 

Key players involved in the pathogenesis of psoriasis include: 

- Antigen presenting cells, T cells, and HLA (particularly HLA-Cw6) 
- Tumour necrosis factor (TNF), NF-𝞳B, interferons; and interleukin (IL)-23 which is 

produced by dendritic cells, stimulates Th17 cells to release IL-17 and IL-22 (which in 
turn leads to keratinocyte proliferation). 

The relative risk conferred by certain alleles such as HLA-Cw6 is very large (~20-25). Other 
HLA associations are found in some subgroups with particular clinical associations e.g. HLA-
B27 in those with psoriasis and sacroiliitis. 

Some genes involved in keratinocyte biology are in linkage disequilibrium with the MHC 
on chromosome 6, so it is also possible that some of the associations with HLA may reflect 
this. This is not critical to clinical management, so do not get up hung on it. It is possible to 
get through life without understanding the finer points of linkage disequilibrium. 

Although psoriasis has been labelled an autoimmune disorder no autoantigen has been 
identified. 

Epidemiology of psoriasis 
Psoriasis is said to affect ~2% of the European population, although higher values of ~5% 
have been recorded in some studies in North America.  Rates appear to be lower in some 
populations, including Africans, Norwegian Lapps and some Asians, with rates in the order 
of 0.5%. We do not know whether this reflects genetics or environment. Psoriatic arthritis 
has been reported to affect between 5% and 30% of patients with psoriasis. 

 There are said to be 2 peaks of onset in psoriasis: 

- Type 1: The disease starts in the later teenage years/early adulthood and there is more 
likely to be a family history and positivity for certain HLA groups (HLA-Cw6). 

- Type 2: Onset in the 5th or 6th decades.  

In clinical practice, deciding whether a patient has type 1 or type 2 psoriasis is of little 
importance, and these terms are used more in papers and textbooks than in the clinic.  
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Psoriasis can occur in young children, but is relatively uncommon (< 1%). Books often state 
that the oldest individual with new onset psoriasis, was aged 106 (at presentation). 

Much of what we know about psoriasis pathogenesis, has been based on observations of 
what drugs work, and on clinical observations of what precipitates psoriasis. 

Triggering factors 
Knowledge of what may precipitate psoriasis is both important for patient management 
(what to avoid), and for clues to the underlying pathogenesis. 

- Psoriasis sometimes presents for the first time after a streptococcal sore throat.  The 
assumption is that the immune system is involved and in particular that there is a 
prominent role for T-cells.  No molecular mimicry has been demonstrated. Other 
infections may also precipitate exacerbations of psoriasis. HIV aggravates psoriasis, and 
undiagnosed HIV may present with worsening of a known case of psoriasis. 

- Certain drugs, such as lithium, betablockers, interferon-α and chloroquine seem to 
precipitate, or worsen, psoriasis.  (For some drugs, this may relate to their effect on TH1/
TH17 T-cell subsets).  

- Patients without a prior history of psoriasis have been noted to develop psoriasis after 
receiving a bone marrow transplant. The converse has also been observed. 

- Obesity, smoking and alcohol have all been associated with psoriasis, although 
confounding or reverse causality may lead to spurious associations. Heavy alcohol 
consumption seems clinically to cause a worsening of the disease, and smoking is in 
particular associated with some types of pustular psoriasis. 

- Koebner phenomenon. In some situations injury or damage to the skin causes the 
development of a psoriatic plaque at the site of the insult. There is usually a lag between 
the insult and the development of the lesions of more than two weeks. Insults capable of 
eliciting the Koebner phenomenon include: sunburn, surgery, viral exanthema, and 
acupuncture needles. It is most likely to be seen in those whose psoriasis is worsening 
and ‘active’. It seems very hard to model this phenomenon experimentally in man. 

- Psychogenic factors: It is widely maintained that stress may trigger exacerbations of 
psoriasis. That psoriasis may cause stress is evident to any human. 

‘Types’ of Psoriasis 
There are a number of descriptive labels which are useful in describing patients, but they 
are not patient specific.  So, for instance, a patient who develops guttate psoriasis, can 
then go on to develop plaque psoriasis, who could then go on to become erythrodermic, 
i.e. the subtypes do not run true in a particular patient. 

Having said this, they are still very useful descriptive terms (as in, ‘describe the patient over 
the phone to your boss’). A patient with stable plaque psoriasis will not ‘go off’ over a 
weekend; by contrast, a patient who is erythrodermic or pustular, might become seriously 
unwell over 48 hours.   

- Stable plaque psoriasis  
- Guttate psoriasis  
- Erythrodermic psoriasis 
- Pustular psoriasis 
- Flexural, or inverse, psoriasis 
- Palmoplantar psoriasis 
- Nail psoriasis  
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Do not sit down and learn the list above, but do recognise the terms, and be able to talk to 
any of them. More details and links to images are below. 

Stable Chronic Plaque Psoriasis 
🖥  Explanatory video: Why does psoriasis sometimes look white? (2.5 minutes) 
📸   image, image,  image, image 

A typical plaque of psoriasis is a scaly red well demarcated plaque, most commonly seen 
on the extensor surfaces, such as the elbows or knees. Such plaques can occur on any body 
site, including the genitals, and most commonly, the scalp. If the disease is fairly stable over 
many years, it is referred to as stable chronic plaque psoriasis.  The plaque is usually red, 
unless the erythema is obscured by an excess of the silvery scale that is commonly seen in 
plaque psoriasis (here and here).  This scale may vary from a fraction of a millimetre through 
to barnacle like lesions that could rarely be up to 1cm thick.  If the scale is removed with 
keratolytic agents, such as salicylic acid, or the scale rendered less visible with emollients, 
then the underlying erythema is exposed and is more obvious.  

Guttate Psoriasis 
 📸  image , image 

This is characterised by up to several hundred small lesions, a centimetre or less, and 
follows a streptococcal sore throat by 2-3 weeks. The rash is most common on the trunk, 
and less often as extensive on the face or the limbs. Guttate psoriasis is often the first 
episode of psoriasis an individual develops, and is most commonly seen in children and 
young adults.  It is thought that if the sore throats can be avoided by use of, say, 
prophylactic penicillin, then the rash would not develop. In practice, few people are treated 
with tonsillectomy or with continuous antibiotics, but conceptually the idea is interesting. 

Erythrodermic Psoriasis 
📸  image and image 
Erythroderma refers to any rash that affects 90% or more of the body surface (in practice 
nobody demarcates patients with 85% involvement from 95% — we do not need to be 
spuriously precise).  Although it is possible to see patients with plaque psoriasis that is this 
extensive, you may also see patients who just appear to have widespread erythema with or 
without apparent oedema of their skin, and without much scale.  Patients with the former 
are fairly easy to diagnose, whereas if the patient just has erythema, then the differential is 
that of any cause of erythroderma (if this is the presenting episode of psoriasis, making a 
firm diagnosis may be impossible, until later). Erythroderma is dealt with in Chapter 12. 

Pustular Psoriasis  
The presence of pustules in psoriasis shouldn't be a surprise. As I have already described, 
the histopathology of this disease is characterised by lots of microscopic collections of 
polymorphs (Munro micro-abscesses) in the epidermis.  If these abscesses become large, 
then they are visible to the naked eye. 

There are two main forms of pustular psoriasis: 

- Palmoplantar pustular psoriasis (PPP) (lesions resolving shown 📸  here) 
- Generalised pustular psoriasis (Von Zumbusch) 📸  here 

In PPP pustules are found on the palms and soles (and not elsewhere). Only a minority of 
these patients will have plaque psoriasis elsewhere, and there has been a continued debate 
about the relation between PPP and psoriasis (to what extent are they separate or 
overlapping disorders?). The weight of evidence now suggests PPP is a distinct disorder. 
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In generalised pustular psoriasis (Von Zumbusch), patients have widespread or 
erythrodermic psoriasis and develop thousands of small white pustules across the body. 
These pustules, as in all pustules in psoriasis, are sterile, but these patients may become 
systemically very ill, with a pyrexia, rigours and severe malaise.  This type of pustular 
psoriasis can affect anybody with psoriasis. (📸  here) 

Pustules in psoriasis may be seen in a number of other states: 

- Plaques of psoriasis that are continually treated with steroids may become pustular. By 
contrast, if there are no pustules, but the steroids are suddenly withdrawn, pustules may 
develop.  

- Similarly, and now of largely historical interest, patients with very acute psoriasis, if 
treated with strong concentrations of dithranol (anthralin) or tar, may develop pustular 
psoriasis (anthralin and tar are mentioned below under treatments). 

The appearance of pustules in psoriasis, is a useful reminder to the novice that 
inappropriate topical treatment can make patients worse. Topical agents are drugs, too. 

Flexural, or ‘inverse psoriasis’ 
This merely refers to the fact that in some patients the psoriasis seems to predominate in 
the flexures (natal cleft, inframammary, antecubital fossae etc). The rash will be red and 
shiny, but scale will  generally be lacking. 

Palmoplantar psoriasis 
Some patients with psoriasis have 📸  chronic hyperkeratotic psoriasis without pustules that 
is often indistinguishable from chronic hand eczema. 

Nail Psoriasis 
📸  Nail changes are very common in psoriasis and often diagnostically helpful — look for 
them! They include: 

- Pitting of the 📸  nail plate (reflecting the site of foci of parakeratosis) in the dorsal nail 
matrix. An occasional pit is not uncommon in normal people, but patients with psoriasis 
often have scores of them. 

- Onycholysis — separation of the distal nail from the nail bed. 📸  here 

- Oily spots — a hazy, slightly yellowy/brown appearance of part of the nail. I do not find 
this sign as diagnostically useful as pitting or onycholysis.📸  here 

Psoriasis can destroy the normal anatomy of the nails. 📸  here 

Scalp psoriasis 
The scalp is very commonly affected. The lesions are usually discrete, and spread beyond 
the hair line onto the borders of the scalp. Scales usually adhere to the hair shafts. Very 
rarely alopecia may develop under the plaques. Topical treatments are hard to apply. Scalp 
psoriasis is rare in those who have lost their hair. Itch can be a major problem in psoriasis of 
the scalp. 

Systemic aspects of psoriasis 

Joints 
An inflammatory seronegative arthropathy occurs in between 5 and 30% of patients. A 
number of different patterns have been described (rheumatoid like, ankylosing spondylitis 
like etc), but do not learn these. Nail disease is said to be associated with joint disease but 
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there is little clinically relevant relation between the severity of joint disease and skin 
disease. Patients can present with psoriatic arthritis and develop psoriasis later. More 
usually it is the other way around. Some (but not all) treatments for psoriasis will help the 
joints, and vice versa. 

Cardiovascular 
Cardiovascular diseases including myocardial infarction, peripheral vascular disease and 
emboli are more common in those with severe disease. This likely reflects the association 
between the metabolic syndrome and psoriasis. This observation is relatively new, and 
many believe the causal pathway is not just from an influence on lifestyle of the psoriasis. 
Hypertension, obesity and diabetes should be managed on their merits. Note some 
systemic therapies for psoriasis may impact  here: retinoids increase lipids; ciclosporin may 
cause hypertension. Some believe that treatment of the underlying psoriasis may improve 
the metabolic syndrome / CVS effects in these patients. 

Making the diagnosis of psoriasis 
The diagnosis is clinical and, in the vast majority of instances, doesn’t present problems. 
Patients with a family history often make the diagnosis themselves. Who needs doctors? 

Psoriasis may be itchy (but not as much as atopic dermatitis or scabies for instance), but 
patients rarely present with itch as their main concern. On open questioning, patients with 
psoriasis may describe a number of other symptoms including skin ‘discomfort’ or ‘irritation’ 
or even pain. 

If a patient presents with erythroderma without a history of obvious plaque psoriasis then 
the differential is that of the differential of erythroderma (the most common are: psoriasis, 
eczema, drug related, lymphoma, or unknown). (Chapter 12) 

Psoriasis of the scalp or on the face, chest and head may be confused with other scaling 
disorders of the scalp, such as seborrhoeic dermatitis (image; dealt with in Chapter 11). In 
some patients there seems a lot of overlap in clinical features between psoriasis and 
seborrhoeic dermatitis. 

Solitary plaques of psoriasis may be confused with areas of 📸 Bowen’s disease 
(intraepithelial carcinoma) or eczema, and palmoplantar hyperkeratotic psoriasis is often 
impossible to distinguish from chronic hand eczema. 

Contrary to what most non-dermatologists believe, skin biopsy is usually an unhelpful 
investigation. The textbook pathological changes are present in the lesions you do not have 
the slightest doubt about, while in those instances that are clinically tricky, the pathology is 
often inconclusive.  

As ever, never perform a skin biopsy without getting a good clinical opinion first. Asking for 
a skin biopsy from a dermatologist without a skin consult is a good way to signal to a 
dermatologist that you are clinically not very sound. 

Assessment of Disease Severity 
There is no tight relation between the dis-ease a patient with psoriasis suffers and the 
extent of the disease measured simply in terms of area. The assessment tool used in many 
clinical trials is called the PASI (psoriasis area severity index, also referred to in impolite 
circles as the pissing awful psoriasis index). It is a composite score of area, erythema and 
scaling, and is generally little used in everyday practice, although some limit access to 
expensive drugs based on PASI scores. Without considerable tutoring it has poor statistical 
reliability: it would not be justified to use a measure with such poor properties in a finals 
medical exam.  
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If you wish to carefully record the extent and impact of a disease on a human being with 
psoriasis, use standardised photographs; and talk to your patients. 

Psoriasis in some body areas presents particular problems. For instance, psoriasis on the 
hands and on the face (the latter which is usually relatively spared in psoriasis) clearly may 
impair quality of life more than (say) psoriasis on the back or the buttocks.  Scalp psoriasis is 
also another particular problem area. Psoriasis on the scalp results in what seems like heavy 
dandruff.  Use your imagination: ‘patients with psoriasis don’t wear navy’. Psoriasis on the 
genitals is another problematic site, causing feelings of guilt and concern about sexual 
transmission.  

There is a lot more to understand about psoriasis severity and patient suffering than can 
be easily expressed in textbooks. 

Treatment of psoriasis 
As stated above, making the diagnosis of psoriasis is seldom difficult: by contrast, knowing 
how to manage patients with psoriasis is much trickier, and requires a lot more knowledge 
about the disease and knowledge about patients. 

We do not expect students to be experts at managing patients with psoriasis but we do 
expect you to know about the major treatments and to be able to rationally approach the 
problem of matching patient to treatment. As ever, we do not expect you to know drug 
dosages, but you should know the principles surrounding the toxicity of the agents used. 

Avoid Precipitants 
- In terms of environmental precipitants, there is very little you can do.  If somebody 

suffers recurrent guttate psoriasis following streptococcal sore throats then long-term 
penicillin may be considered, or even tonsillectomy (in practice, this is rarely 
undertaken). 

- Smoking and alcohol: There is little robust RCT like evidence to tell patients that 
avoiding cigarettes or alcohol will improve their skin, but in heavy drinkers psoriasis is 
often severe, and many of us thinks psoriasis improves if alcohol consumption is 
reduced. Pustular palmoplantar psoriasis is associated with smoking, and there is some 
evidence that stopping may improve the skin. 

- Untreated HIV infection is associated with severe psoriasis. 

- Drugs: Some drugs may be an important precipitant of psoriasis in some individuals: 
lithium, chloroquine, betablockers, antimalarials are often implicated. If somebody is 
known to have psoriasis then you need to be cautious about using some of these drugs.   

Active treatments for psoriasis  
The easiest way to order treatments is in a stepwise fashion as follows 

- Topical (i.e. creams and ointments) 
- Ultraviolet radiation (UVR, whether UVB or PUVA) 
- ‘Older’ systemic agents (e.g. methotrexate, ciclosporin) 
- ‘Newer’ systemic agents (e.g. Biologics) 

In general, topical agents are the safest agents but have have the lowest efficacy. UVR is 
more effective than most topical agents, but carries slightly more risk than some topical 
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agents and may be inconvenient because of the travelling involved. Finally, systemic agents 
are both more toxic and more effective than other modalities. Biologics are the newest (and 
most expensive) ’kids on the block’. 

Topical Treatments 
Emollients. 
The easiest treatment to use initially is either a bland emollient, with or without salicylic 
acid.  Salicylic acid breaks down desmosomes between cells of the stratum corneum (and 
the hyperkeratotic scale, therefore), and an emollient will render the plaques less visible, 
less uncomfortable and tend to remove scale.    

White plaques: 📸  image,  image 

Corticosteroids 
These are a mainstay of management of psoriasis. They will seldom make a plaque 
disappear but they will reduce the thickness of the plaque, reduce some of the scaling, and 
make the erythema less apparent.  The main problem with corticosteroids long term is the 
cutaneous toxicity associated with them (chiefly: local atrophy with telangiectasia and striae; 
and systemic absorption), and the fact that they may lose their efficacy over time. They are 
however particularly useful for flexural psoriasis and scalp psoriasis. 

Vitamin D Analogues 
Vitamin D normalises epidermal differentiation and inhibits epidermal hyperproliferation. 
Vitamin D also has effects on neutrophils. The efficacy does not appear to relate to the 
biology of UVB, nor vitamin D biosynthesis in skin. 

Like many treatments for psoriasis the rationale was based on observation of a patient who 
had been given (systemic) vitamin D for another reason. Vitamin D receptors (like retinoid 
receptors), are members of the nuclear steroid receptor superfamily, but whether these 
receptors mediate the effects of vitamin D in psoriasis is unclear. 

Topical vitamin D analogues are remarkably safe, unless you use more than 100g per week 
of the cream (when systemic vitamin D effects can occur), and they are frequently combined 
with topical corticosteroids.  Their therapeutic potency is, however, limited in that they are 
only really suitable for small areas of skin and, again like topical corticosteroids, will seldom 
produce clearing of the actual plaque.  

Vitamin D analogues are now commonly combined with topical corticosteroids in a single 
cream or ointment. 

Vitamin D analogues, corticosteroids and emollients are all of limited efficacy, but are the 
only drugs routinely used by non-specialists. They are useful, just not useful enough. 

Anthralin (dithranol) and Tar 
These two treatments are increasingly of historical interest, although they were once the 
most widely used therapies. They are both pro-inflammatory (they induce inflammation in 
normal skin) but when applied to psoriatic plaques they show anti-psoriatic activity. 

Patients would be admitted to hospital for treatment with either tar or anthralin (dithranol) 
which would be applied to their skin either just on the plaques (dithranol) or all over the 
skin (tar).  Dressings would then be applied to keep the creams in place. The patients would 
usually receive UVB in addition. Such a treatment regime would clear ~90% of patients with 
3-4 weeks of inpatient treatment.  

Both these groups of compounds are now rarely used, despite the fact they were very 
effective and remarkably safe. The reasons for them falling out of favour include: 
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- they are practically difficult to administer (expert nursing skills are required to apply the 
treatments) 

- bed numbers have been reduced, as have skilled dermatology nursing levels. 
- many patients prefer outpatient based therapies or ‘tablets’, for work and social reasons. 
- many patients prefer ‘cleaner’ treatments  

Outpatient treatment with anthralin or dithranol still may be tried, although the efficacy is 
far less than when the same agents are used intensively on an inpatient basis. Some topical 
tar preparations still have a limited role although they tend to be dilute and therefore lack 
potency.  

We expect you to have heard of anthralin and tar as now largely historical treatments, but 
not to know much else about them. 

Phototherapy 
There are two treatments to consider: 

1. UVB phototherapy 
2. PUVA (Psoralen + UVA) therapy  

PUVA is the administration of a prodrug (psoralen) that is activated by UVA, rather than a 
type of ‘light treatment’ per se. In practice everybody still calls it light therapy because it 
involves administration of UVR to skin. 

video: Physics matters: UVR and the skin. (Core concepts) 

UVB Phototherapy 
UVB is the shorter wavelength UVR which accounts for most of the sunburn induced by 
natural sunlight (the erythema action spectrum is most potent in the shorter wavelengths — 
if this makes no sense to you follow the above links).  

Patients treated with UVB usually attend the phototherapy out-patient department 2 to 3 
times a week and are treated over 10 to 15 weeks. The most popular type of UVB now used 
is narrowband UVB, so called, because the emission spectrum is narrow (around 
311-313nm).  

Around 75% of patients have a substantial therapeutic effect. The treatment seems to work 
best for small plaque psoriasis, particularly guttate psoriasis (which often tends to improve 
more slowly on its own, in any case). 

The risks are modest. Sunburn may occur, and we would expect a long term increase in the 
rate of non-melanoma skin cancer, although it has been difficult to demonstrate such an 
increase. We have no evidence to show that the rate of melanoma is increased in patients 
who have been treated with UVB (which you might consider surprising). 

PUVA Therapy 
PUVA stands for Psoralen and UVA.  Psoralen is a natural plant product found in parsnips 
and a variety of other plants (and can cause photodermatoses when such plant products are 
put on skin in the wild — see Chapter 8 ). 

Psoralen is relatively inert until it has become activated by UVA. It is therefore a prodrug, 
that when distributed systemically is only active in body areas that UVA can get to — the 
skin and the eyes (and to avoid cataracts in the latter, patients wear UVR blocking glasses). 

Psoralen molecules intercalate between the 2 strands of DNA but are relatively inert except 
where they are activated by UVA photons.  This activation causes the psoralen molecule to 
crosslink the 2 strands of DNA, resulting in a molecule that will: 
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- inhibit proliferation of both keratinocytes and any inflammatory cells present in the skin,  
- cause mutations if the cell manages to replicate. Given this, you should not be surprised 

that PUVA is carcinogenic to skin. 

Therapeutically, psoralen can be administered orally, or added to bathwater in which the 
patient sits for 10-20 minutes (bath-PUVA).  Oral PUVA is the most common modality in the 
UK. 

PUVA therapy, like UVB, is given several times a week over 10 weeks or more. Patients 
treated with PUVA tend to tan deeply, and historically many patients were reluctant to stop 
treatment courses — even if completely clear — bur rather continue on long-term 
‘maintenance’ PUVA (because they liked to live without psoriasis and to be deeply tanned). 
Maintenance PUVA is no longer used. 

PUVA is more effective than UVB phototherapy but is considerably more toxic than UVB in 
terms of skin cancer risk.  Its use is declining because in patients who have received a lot of 
PUVA, there is a large increase in the incidence of  non-melanoma skin cancer (particularly 
squamous cell carcinoma), and possibly melanoma (the data for melanoma is less than 
robust, but most are cautious about the risk). 

Patients sometimes may try to improve on the treatment their doctors give them. 
Occasional patients have taken psoralen orally, and then gone to their local solarium, so 
that they can get a bigger dose of UV than their doctors would give them. The result in 
some cases has been admission with near 100% burns to ITU. 

‘Traditional’ systemic Agents 

Methotrexate (MTX) 
Methotrexate is a folic acid antagonist which serves as a false substrate for dihydrofolate 
reductase. This in turn limits the synthesis of thymidine and purine DNA bases and hence 
reduces DNA synthesis. 

It was originally thought that the effects of methotrexate were mediated via inhibition of 
keratinocyte proliferation, whereas now we think that the effects are mediated systemically 
via the immune system.  
For psoriasis treatment, methotrexate is usually administered once weekly (not daily) with a 
dose of up to 25mg per patient per week.  

The main side effects are: 

- Hepatic fibrosis and cirrhosis (synergistic with alcohol). These side effects reflect chronic 
use. 

- Bone marrow inhibition (acute effect). 

- Teratogenicity (folate antagonism), and mutagenic (causes mutations in sperm, and so 
men wishing to father children should wait 3 months after stopping methotrexate)  

- Methotrexate is an immunosuppressive. Patients’ response to live vaccines may be 
impaired, the risk of malignancy may be increased, and patients are at increased risk of 
some infections. 

- Nausea: this may limit use. It is said that IM weekly injection causes less nausea than 
weekly oral dosing. 
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Patients on methotrexate, therefore, need to be monitored with a full blood count (bone 
marrow ok?), assessment of liver function tests (inflammation?), and U+Es (MTX is excreted 
via the kidney) on a routine basis. 

Patients are often treated over many years, and monitoring can be stabilised after 3 to 6 
months, often at 3-month intervals. 

Beware of drugs that may interfere with methotrexate metabolism and action (particularly 
NSAIDs which will displace methotrexate from binding in the blood, and hence increase 
its toxicity to the bone marrow); and renal disease that impairs methotrexate excretion. 

Ciclosporin 
Ciclosporin is a calcineurin inhibitor that blocks T-cell activation. Its indication for psoriasis 
was based on the observation of a single patient with psoriasis who underwent renal 
transplantation and who was being treated with ciclosporin as an immunosuppressive, 
whose skin ………  

Its main role in psoriasis management is as a short-term treatment, where it will result in 
clearing of the disease in over 60% of patients when administered over 3-4months. 

The main long-term toxicities of ciclosporin are: 

- Nephrotoxicity. 
- Hypertension. 
- Increases in the risk of some virally associated cancers (EBV associated lymphoma, HPV 

associated cervical and anal cancer); and non-melanoma skin cancer.  

- Common side effects of ciclosporin include hypertrichosis and gingival hyperplasia.   
- As with methotrexate, it is an immunosuppressive, so do not forget effects on 

vaccination, and the increased risk of infections. 

Repeated short courses of ciclosporin (~ 1 per year) are often used in order to balance the 
beneficial effects with minimising toxicity. 

Many, if not most new treatments for skin disease have been discovered by astute 
clinicians, who have observed that a drug given for some other reason, has a beneficial 
effect on a patient’s skin disease. Examples include methotrexate, ciclosporin, dapsone, 
and 5FU. The list is a long one. Remember: if a patient’s disease state does not match your 
expectations, ask why. You might be on to something. 

Retinoids 
Therapeutically, retinoids are a group of agents that have vitamin A like actions. Retinoids 
exert a range of effects on skin physiology and pathophysiology, not all of which are 
understood. Retinoids are potent morphogens (and are therefore highly teratogenic).  

Some of their activity may be mediated by nuclear receptors, which are members of the 
nuclear steroid receptor superfamily. The main retinoid used in the treatment in psoriasis is 
acitretin. 

The main side-effects of retinoids are: 

- Teratogenicity. Most retinoids accumulate in fat, and are eliminated slowly, so women of 
child bearing potential should not be allowed to conceive for 3 years following acitretin.  
(a predictable side effect) 
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- Elevation of triglycerides (and therefore potentially precipitating pancreatitis), and an 
increase in cardiovascular morbidity. (a predictable side effect) 

- Mucosal and cutaneous dryness (a predictable side effect); and hair loss. 

- Musculoskeletal pain, especially in athletes (not predictable). 

Retinoids are often used as a long-term treatment (over years) in psoriasis, and the author’s 
judgement of efficacy is that they are less efficacious than ciclosporin or methotrexate, but 
their side effects may be less troublesome. 

The main retinoid used for psoriasis is acitretin. The same retinoid is also used for some 
other disorders of keratinisation including some ichthyoses. 

  

Biologics 
These drugs are both highly effective and expensive (up to €35,000 per year), although 
meaningful head-to-head comparisons with other systemic agents are lacking. There are 
two main classes of biologics used in psoriasis. They are all parenteral only. 

- The first group (including etanercept, infliximab, and adalimumab), act so as to inhibit the 
action of tumour necrosis factor (TNFα). The exact role that TNFα played in psoriasis was 
not appreciated until the introduction of these drugs.  

- The second group of biologics block other cytokine pathways in psoriasis. For instance, 
ustekinumab, blocks the action of IL-12/IL-23; ixekizumab blocks IL-17A; and guselkumab 
IL-23. 

Many of these drugs are relatively new, and the main concerns relate to 
immunosuppression and the development of infection. For instance, TNFα inhibitors 
increase the risk of TB, and there is the potential for some of these agents to increase the 
risk of reactivation of rare and potentially fatal viral infections such as that of the JC 
polyomavirus. Some of these agents act so as to worsen other inflammatory disorders (LE, 
Crohn’s). 

Other systemic agents used in psoriasis 
There are a range of other oral systemic agents used in psoriasis. Older agents include 
fumarates, mycophenolate, and hydroxyurea; and newer ones such as the 
phosphodiesterase-4 inhibitor, Apremilast. 

You do not need to know the names or details of the individual biologic drugs or ‘other 
systemic agents’ but you should be aware of the overall position of such compounds in the 
management of psoriasis. In most dermatology departments use of the biologics  for 
psoriasis is confined to specialised clinics, and their use is restricted to patients who fail or 
cannot tolerate other ‘older’ systemic agents. 

Other systemic retinoids that are used in dermatology are: 

• Isotretinoin: (aka 13-cis retinoid acid or Roaccutane) which is used for acne. The 
half life is shorter than that of acitretin and patients only need to continue birth 
control for 5 weeks after stopping the drug. 

• Alitretinoin: used for some cases of hand eczema. Teratogenic, and again 
pregnancy should be avoided for 5 weeks after stopping.
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The approach to the management of patients with psoriasis 
There are clearly lots of options for therapy in psoriasis. How to choose? In general, start 
with topicals, but unless the disease is very mild, topicals are of very limited efficacy — they 
are however very safe.  

Clearance treatment is generally impossible in primary care because topical agents are of 
limited efficacy. 

If topicals are not enough, consider phototherapy. But will the patient be able to attend 2-3 
times per week for an extended period? Do they have transport and will their employer 
release them? 

If these options do not work or are impractical, then consider systemics. Often the choice of 
systemic agent is narrower than it seems. For instance, in a young woman who is trying to 
conceive, methotrexate and acitretin are absolutely contraindicated. The new biologics 
are as yet unknown in terms of risk profile and it makes sense to try older drugs first, 
whenever possible. It is not uncommon to have to try one systemic agent after another, 
because of either lack of efficacy or intolerable side-effects.  

You also have to decide whether a drug is for the short term or the long term. For instance, 
many consider ciclosporin a useful short term treatment (3-4 months), but view it as too 
toxic for chronic use (i.e. years) in psoriasis. Remember you are treating a chronic disease, 
and patients need to be fully involved both in how they are treated, and why. Two patients 
with identical rashes, do not necessarily have the same disease. 

Patients rarely die from their psoriasis (disease) nowadays, but they are perhaps increasingly 
at risk from rare but catastrophic side effects of some treatments (drugs). Judgements have 
to be made, jointly with patients about benefits and risks. With new drugs, some of the risks 
are unknowable until they have been used more widely over longer periods of time (RCTs 
are not very useful at detecting rare or chronic side effects). There are no simple answers 
here, and one’s attitude to risk is relevant (whether you are the patient or the doctor). 

Return to contents page 
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Questions on psoriasis 

1. What is the approximate prevalence of psoriasis in North European populations? 
2. What mode on inheritance underlies psoriasis? 
3. If one parent has psoriasis, what are the chances that any offspring might develop 

psoriasis? With two parents affected, what is the risk? 
4. Name three pathological changes in psoriasis. 
5. What are Munro micro-abscesses? 
6. Name two drugs that may precipitate or worsen psoriasis. 
7. What is the Koebner phenomenon? 
8. Name 5 descriptive ‘types’ of psoriasis. 
9. Describe a typical case of guttate psoriasis. 
10. When might you see pyrexia and rigours in a patient with psoriasis? 
11. Name 3 clinical scenarios involving pustules and psoriasis. 
12. Name three diagnostic changes seen in nail psoriasis. 
13. Name a differential for psoriasis of the scalp. 
14. What serious infection is associated with severe psoriasis? How do  you diagnose it 

(blood test)? 
15. Why are untreated plaques of psoriasis white? Alternatively, why are areas that were 

once plaques of psoriasis, often pale after phototherapy? 
16. Name three topical agents used to treat psoriasis? 
17. Why is treatment of psoriasis in primary care problematic? 
18. Why do we consider psoralen a prodrug? 
19. Is PUVA or UVB generally considered more effective? Which is safer, and why? 
20. How does methotrexate work, and is it targeted at keratinocytes? 
21. Name three serious side-effects of methotrexate, and one important drug 

interaction. 
22. A patient with psoriasis on long term methotrexate develops a worsening of their 

osteoarthritis, which they self-treat with ibuprofen. What would you worry about? 
23. Ciclosporin confers an increased risk of which neoplasms (name three)? 
24. Name three retinoids and one disease indication for the use of  each one. 
25. Name two anti-psoriatic drugs that cause major concerns in women wishing to 

conceive. 
26. If you are a patient with severe psoriasis, should you be more worried about the 

risks from doctors and the drugs they prescribe, or your disease? 
27. If a patient is on retinoids you will measure their lipids. Why might some think you 

should measure lipids in psoriasis patients who are not on retinoids? 
28. Why has it been said, ‘that patients with psoriasis do not wear navy or black?’ 
29. You see people leaving the Lauriston Building in deepest winter looking like LAPD 

police officers,  wearing dark shades. What have they been doing? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. 
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Chapter 2: Acne and acne inversa 

  

🖥  Explanatory video: Acne in five minutes (~6 minutes)  

Terminology 
The full name was historically acne vulgaris, but it is usually referred to as acne. Remember, 
some people use the term acne rosacea to describe what is usually referred to as rosacea. If 
you are dealing with anybody but a pedant, just say rosacea, when you mean (acne) 
rosacea, and acne when you mean acne (vulgaris). 

Comedones are of two sorts: 
- 📸  whiteheads (closed comedones), and  
- 📸  blackheads (open comedones). 

See below for an explanation of the differences. 

Clinical summary 
A common disorder of the pilosebaceous unit which is most common in adolescence and 
early adult life. It is characterised by 📸  comedones, inflammatory papules,  pustules and 
scars. The typical distribution over the face and upper torso, reflects the distribution and 
size of sebaceous glands. 

The pathogenic factors are: 

1. Abnormal keratinisation of the follicular epithelium 
2. Increased sebum excretion (and possible changes in sebum composition) 
3. Infection with the the Gram-positive rod propionibacterium acnes (P. acnes) 

Acne is highly treatable, but with more consensus on how to manage severe rather than 
mild disease. 

It is easier to start with the pathogenic factors before returning to the genetics etc 

Pathophysiology of acne 
Remember, acne is a disease of the hair follicle. Acne is the product of the interaction 
between the three core pathophysiological mechanisms listed above. 

1. Abnormal keratinisation of the infundibulum. 
The earliest change in acne is the formation of microcomedones (small — not visible to the 
naked eye — comedones). Remember, that in the bricks and mortar model of the epidermis 
(see Video Core Concepts: Biology of the skin barrier, 10 minutes), if you cannot 
remember), keratinocytes die, and separate from each other in the process of 

Q:   007, I am your new quartermaster. 
James Bond:  You must be joking! 
Q:   Why? Because I am not wearing a lab coat? 
James Bond:  (No) Because you still have spots! 
Q:   My complexion is hardly relevant. 

(Spectre) 
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desquamation. In acne, in the follicle, this process is deranged, with the result that the cells 
stick together, along with sebum forming a plug towards the top of the follicle. 

Initially this process is invisible, but as the plug gets larger it becomes visible. Eventually, 
the plug greatly distends the follicle, ruptures and bursts into the surrounding skin. This 
provokes an inflammatory response (see below). Corresponding signs are closed 
comedones (whiteheads) which are skin coloured small ~1mm papules, that look like grains 
of rice beneath the skin’s surface, and have no obvious opening (to the naked eye); and 
later, open comedones (blackheads), which are papules with a dilated opening filled with 
dead cells and sebum. Blackheads are black from melanin: albinos do not get blackheads. 

2. Sebum and the control of sebogenesis 
Sebum is necessary but not sufficient for the development of acne. Sebum is produced by 
cell death of sebocytes in the sebaceous glands, with release of the lipid cell contents into 
the lumen of the follicle. The distribution of acne (face, chest, upper back) mirrors 
sebaceous activity (i.e sebum production). 

Sebaceous glands (like the other appendages in skin) are androgen end organs sensitive 
to circulating androgens and to the production and metabolism of androgen precursors 
within and around the gland.  

Androgens act so as to increase sebum production, and the severity of acne correlates with 
sebum production. Clinical evidence supports this causal pathway: 

- Within the teenage population acne severity positively correlates with resting sebum 
excretion. 

- Disorders characterised by increased androgen levels are associated with worsening of 
acne (PCOS, androgen secreting tumours, exogenous androgens (‘bodybuilders acne’). 

- Prepubertal eunuchs produce little sebum and do not develop acne. 

To paraphrase Bob Marley: ‘No woman, no cry. No sebum, no acne’. 

Other hormones, notably oestrogens and progestogens, also affect sebum production and 
hence acne. Whilst the effects of oestrogens and progestogens are not as large as that of 
androgens, these effects are clinically relevant and I will discuss them further under 
treatment. 

3. Infection with propionibacterium acnes (P. acnes) 
P. acnes is on everybody’s skin, but numbers are greater in those with acne with heavy 
colonisation of the follicular epithelium. There is some evidence that those with acne, have 
different types / strains of P. acnes. 

P. acnes use sebum as a substrate and the break down products include free fatty acids.  
The more sebum, the more P. acnes. Some fatty acids are powerfully chemotactic for 
polymorphonucleocytes (PMN), and also cause abnormalities of the follicular keratinisation 
process. P. acnes appear to stimulate the innate immunity system, with the induction of 
inflammatory mediators from the surrounding keratinocytes. 

The inflammatory process 
The direct release of P. acnes lipases, chemotactic factors and enzymes leads to comedone 
rupture, which results in the exudation of keratin, sebum, P. acnes and cellular and vellus 
hair material into the surrounding dermis. This drives an inflammatory cascade with 
neutrophil infiltration which, in turn, release reactive oxygen species and lysosomal 
enzymes, followed by a T cell infiltrate. 

The clinical signs arising from this process include 📸  open and closed comedones 
mentioned above, as well as 📸  pustules and inflammatory papules. In some individuals 
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larger inflammatory nodules may form, with sinus formation and both genuine 📸  cysts (i.e. 
cavities lined with an epithelium) and pseudocysts (large inflammatory masses / nodules). 
The term 📸  nodulocystic acne is used to describe people with 📸  multiple inflammatory 
nodules, whether there are true cysts or not. The end result is usually is scarring. 

Scarring in acne 
The worse the inflammation, the greater the risk of scarring, but different people scar to 
different degrees. The same objective degree of acne may cause scarring in one person, 
but not in another. 

Different types of 📸  scars (and scar) occur: 📸  icepick scars (narrow and deep, as though an 
icepick had been struck into firm snow or ice); 📸  keloids (large unsightly scars, also seen 
after surgery or trauma in some people without acne); and 📸  shallow irregularity of the 
skin’s normally smooth surface. 📸  Hypopigmented or hyperpigmented areas may develop, 
with the former often being permanent. 

One goal of therapy is to treat acne so that scarring does not develop. 

Some of what we have learned above will make some of the epidemiology less surprising. 

Blackheads are not the result of not washing: the black is not dirt, but melanin (whatever 
your mother told you). Albinos do not get blackheads. 

Epidemiology, genetics and risk factors 
Acne usually appears in the teenage years, because the increase in androgens leads to a 
large increase in sebum excretion.  What is still unexplained is why acne usually subsides 
after a decade or so or less, even though sebum excretion rates remain high until the 6th 
and 7th decades.  There must be some other factor at play which we do not know about 
(sebum is necessary, but not sufficient). Acne persists in some people, especially women, 
into their fourth and fifth decades. 

In terms of the prevalence, or incidence of acne, any figure depends on where you draw the 
line between ‘normal spots’ and ‘disease’.  It is widely thought that acne is undertreated, 
and that perhaps 50% of teenagers would benefit from active treatment for their disease, 
with about 85% of young people showing some degree of acne. 

Severe acne is more severe in males than females but more females consult for acne. 

Genetics 
Concordance is higher in identical than non identical twins and sebum excretion rates 
appear under some degree of genetic control. Many believe severe acne runs in families. 

Clinically, parents with extensive scarring from acne, or a history of bad acne in early 
adulthood, often ‘push’ to ensure appropriate treatment for their children (now that we 
have highly effective treatments that would have spared the parents their disease). 

Diet 
Much talked about, but little convincing evidence that is not explainable by confounding.  

This author observes a tendency to blame acne on any activity that teenagers or young 
people enjoy — acne is not due to lack of washing,  lack of cleanliness,  eating chocolate, 
or failing to get a date. 
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Types of Acne 
The same common pathophysiological mechanisms can present with a range of clinical 
appearances. 

Comedonal acne 📸  image , image 
This is simply acne where comedones predominate over the inflammatory lesions of 
papules and pustules. 

Papulopustular acne 📸  image , image , image, image 
This is the converse of the above, where the inflammatory lesions are far more evident than 
comedones.  Note, the comedones may not be easily visible but they are there, just less 
obvious (you cannot have acne, without comedone formation). 

Acne fulminans  
A severe variant of acne with the abrupt onset of nodular suppurating lesions often 
following a deterioration of pre-existing acne in teenage boys. Lesions may ulcerate and 
result in severe scarring. 
Acne fulminans is accompanied by systemic features such as joint pains, pyrexia, 
hepatosplenomegaly, and osteolytic lesions, with a high ESR, leukocytosis, proteinuria and 
anaemia. Management is an emergency. 

Acne conglobata 📸  image 
This refers to a sever form of nodulocystic acne, with multiple painful abscesses and 
scarring, and possible extensive involvement of the chest, back and face, and even 
widespread involvement of the arms, scalp and buttocks. Unlike acne fulminans, there are 
no systemic manifestations. May occur with acne inversa (see later in chapter). 

Acne excoriée (des jeunes filles) 
 📸  This refers to a clinical picture when the acne actually appears fairly minimal but the 
patient seems to squeeze, excoriate, or 📸  pick, to an excessive degree the individual 
lesions. It is most commonly seen in young women, hence the name. At the extreme end, 
there may be frank psychological disturbance. 

Infantile acne 📸  image 
This reflects androgen activity seen in infants of both sexes (but boys more frequently) 
under one year of age. In males, elevated LH leads to testicular androgen production, and 
in both sexes, raised DHEA produced by the adrenals, may be the explanation. You may 
see comedones, pustules and scarring. This is ‘true’ acne. This androgen activity 
physiologically fades after one year, and re-starts prior to puberty. 

Mechanical acne 📸  image 
Mechanical damage or frictional occlusion of the skin from headbands (or chin straps, 
helmets etc) or even leaning your face on your hands excessively (such as bored medical 
students do in my lectures) can lead to an increase in the number of comedones and 
worsening of acne. You are warned. 

Chloracne 
This is a severe type of 📸  comedonal acne, which is usually secondary to dioxin exposure, 
either from military campaigns, industrial accidents or, in some cases, the attempted murder 
of politicians in some European states.   

Cosmetic acne 
A variety of chemicals, especially oils,  or tar derivatives or aromatic hydrocarbons induce 
comedone formation, leading to acne. Many such agents are found in cosmetics, and 
although most inducers are no longer used, some people still react to agents found in oil 
based cosmetics. 
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Post adolescent acne in women 
Acne may persist beyond the twenties well into middle age, especially in women. The area 
around the jaw and mouth may be particularly affected, and premenstrual flares are 
common. 

Endocrine causes of acne 
Normal endocrine variations — either systemically or variation in local metabolism of 
steroids in the skin — are a key explanatory factor in the appearance of acne. However, 
there are a group of system wide conditions that need to be thought about, particularly if 
the acne is severe, or the age of onset is unusual (childhood or middle age). Remember 
however, that most patients with acne do not have any clinically relevant endocrine 
abnormalities. The main points to be aware of are: 

- Features of hyperandrogenism in women include hirsutism, changes in the voice and 
body build, androgenic alopecia and cliteromegaly. 

- A normal menstrual cycle is strong evidence against any systemic endocrine abnormality. 
- Evaluation should include total and free testosterone, DHEAS and 17-   

hydroxyprogesterone. You usually need to think about ovarian and adrenal steroid 
production. 

- Disorders to consider: PCOS; congenital adrenal hyperplasia; and androgen secreting 
tumours. 

- Do not forget the use of androgens in bodybuilders. 

Do not learn the types of acne as a numbered list — but you must be able to explain what 
each type is, and recognise the clinical syndrome. 

Treatment and management of acne 
You may get a little hint to the likely course of the disease by the presenting clinical picture, 
or perhaps the history of severe acne in siblings or parents, but most of the time it is simply 
not possible to confidently predict what will happen to an individual patient.   

Scarring occurs earlier than most people imagine and a reasonable sense of urgency needs 
to be taken for what can be a debilitating disease affecting people at a vulnerable time of 
their life. Acne increases self-consciousness, causes depression and suicidal ideation. Acne 
is a largely treatable disease. 

Many females (and some guys) will attempt to cover their acne with cosmetic agents, which, 
if they are water based, should cause little problem; if they are oil based then they may 
make the acne worse by inducing comedone formation. 

By and large, most of the preparations that adorn chemist shops for the treatment of acne 
are a waste of money in comparison with seeing your GP or dermatologist. 

The simple pathophysiological model I described above suggests how we can treat acne:  

- Reverse the keratinisation defect. 
- Inhibit sebum production.  
- Kill off the bacteria. 
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The main treatment modalities for acne are: 

1. Topical retinoids or benzoyl peroxide (BPO) 
2. Antibiotics, either systemically or topically 
3. Hormonal methods in females 
4. Systemic retinoids. 

1. Topical retinoids (e.g isotretinoin, tretinoin) 
Retinoids are compounds that have vitamin A activity. They are used either topically or 
systemically. 

Topical retinoids do not decrease sebum excretion, but appear to work by normalising 
follicular keratinisation and reversing the excess adhesion of the dead corneocytes in the 
follicle. 

Like benzoyl peroxide (BPO, see below) they tend to promote a mild inflammatory reaction, 
a process that some people think is causally important in altering the follicular keratinisation 
problem.  Practically, this means these agents produce a slight toxic or irritant reaction like 
a mild sunburn (erythema, dryness and scaling, with or without a mild soreness of the skin). 

In a patient with predominant comedonal acne, retinoids are the best agent to start with.  
They can be used once a day or, if the inflammatory response is prominent, once every 
other day, gradually building up to once or twice daily.  They should be avoided during 
pregnancy because of the theoretical risks about teratogenicity from retinoids (discussed 
later).  

Benzoyl Peroxide (BPO) 
Again, like topical retinoids, benzoyl peroxide is an irritant, but benzoyl peroxide is very 
effective in reducing the level of P. acnes within the follicle. The reduction in bacteria then 
leads to a reduction in the pro-inflammatory free fatty acids and inflammatory activation. 

As with topical retinoids, the dose of benzoyl peroxide may need to be gradually increased 
and benzoyl peroxide can usefully be combined with topical retinoids, one used in the 
morning, the other in the evening.  

Retinoids and BPO can be used in the same patient, or combined with topical or systemic 
antibiotics (see below). 

2. Antibiotics 
The first thing to say is that despite their long history of use, we are increasingly uncertain 
of how best to use antibiotics and there are significant differences in opinion between 
various guidelines. Concerns about antimicrobial resistance grow. 

Antibiotics can either be used topically or systemically. The latter are probably more 
effective, and topical and systemics should not be used at the same time (because you may 
increase P. acnes resistance). 

In the UK, the most popular systemic antibiotics are tetracyclines or erythromycin.  In 
general, the commonest reason for failure of treatment with antibiotics lies with inadequate 
dosing and / or inadequate duration of therapy.  It is not possible to say that a drug is not 
working for acne unless the patient has been taking it for at least 2 months. 

Whereas at one time systemic antibiotics were used for years and years, the current advice 
is to treat until the disease improves then withdraw the antibiotic (say at 3-6 months), but 
continue with a retinoid or BPO or both. You may need to commence the antibiotic again, 
but people argue increasingly for ‘therapeutic holidays’ to try and minimise resistance. 
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Tetracyclines should not be used in patients under the age of 12 years (they permanently 
stain teeth and are absorbed by bone), nor in pregnancy as they are teratogenic (effects on 
teeth and bone, again). Erythromycin is safe in pregnancy.  

Topical Antibiotics 
The main topical antibiotics are erythromycin, clindamycin and tetracyclines. Topical 
antibiotics will not be suitable for patients with extensive back and chest involvement.  

The exact clinical role bacterial resistance plays in therapy failure in acne is unknown, but 
resistance rates of over 50% have been reported in some studies. Opinion is probably 
shifting against the use of topical erythromycin or tetracycline. 

BPO is commonly used with topical antibiotics in an attempt to reduce resistance. 

Other Topical Agents 
Azelaic acid possesses antibacterial, anti-inflammatory and anti-comedonal effects.  It may 
be used as an alternative topical preparation.  

  

3. Hormonal methods in females 
Oestrogens decrease sebum secretion, whereas progestogens increase sebum excretion. 
The magnitude of these effects is less than that seen with androgens. You can work out the 
clinical consequences with regard to contraception: progestogens worsen acne or may 
produce acne flares, whereas oestrogens may improve acne. There are however some finer 
points to consider. 

- For combined contraceptives the exact effect may depend on the balance of hormones 
used and the exact steroids used (modern pills have better side effect profiles). 

- Older oestrogen containing contraceptives contained larger doses of oestrogen, which 
have larger effects on sebum exertion and were therefore more effective in treating 
acne, (but of course had greater side-effects e.g.thromboembolism). Modern lower dose 
oestrogens likely have less effect on sebum excretion but, in the combined pill, act so as 
to inhibit ovulation which of itself inhibits ovarian androgen production. They still seem 
to work for acne 

- Oestrogens have been combined with low doses of anti-androgens (co-cyprindiol), 
however the dose of anti-androgen used is so small to have minimal effects on sebum 
excretion, and the dose of oestrogen is much higher than in modern oral contraceptives. 
It is likely that the therapeutic effect is from the oestrogen (at the expense of side 
effects). Note that because the drug contains an anti-androgen it is viewed as a 
teratogen and is not licensed for contraception in the UK. Its use is increasingly hard to 
justify in most instances. 

- In females the combined pill is therapeutically useful and may be an alternative, or used 
in addition to, antibiotic therapy. 

Historically, people have usually started with topical agents (including antibiotics) and 
worked through systemic antibiotics, ending up with systemic retinoids. You do not 
always need to go through this stepwise process, but it was often considered wise to 
do so.  

However it is probably fair to say that the ideal management of acne is in a state of 
flux: there are simply not enough high quality studies to robustly underpin clinical 
practice. At the severe end of the spectrum (see below) there is more consensus. 

In mild to moderate disease concern about the consequence of long term antibiotics 
and bacterial resistance has probably led to less use of topical antibiotics and possibly 
systemic antibiotics; and increased use of benzoyl peroxide. Many believe systemic 
retinoids should be used earlier in the disease course (see below)
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4. Systemic retinoids (isotretinoin) 
Systemic isotretinoin (13 cis-retinoic acid) is the only drug that potently reduces sebum 
excretion, its main mode of action: topical retinoids do not reduce sebum excretion. 

Isotretinoin is an extraordinarily powerful and potent drug for the treatment of acne.  It was 
originally introduced to treat severe nodulocystic acne but is now used to treat acne that is 
either causing scars or has failed to respond to ‘conventional treatments’. 

The basis of action of isotretinoin is that it inhibits sebum excretion by inducing a 
temporary and reversible atrophy of the sebaceous glands. Isotretinoin is often prescribed 
as a 4-month course, with the dose dependant on body weight, although longer courses at 
a lower dose are as effective. Perhaps 10-20% of patients will require a further course of 
treatment and very occasional patients may need to be left on the drug at a lower dose. 

Because isotretinoin exerts its effect by reducing sebum excretion, inflammatory lesions that 
are currently present on the patient will take time to fade, but fewer new ones should  
develop as the drug kicks in. Because of this, there is a delay before any beneficial effect is 
seen. Indeed, starting isotretinoin may precipitate acne fulminans in some individuals 
(which will in turn require treatment with prednisolone to dampen down the immune 
response and the gradual re-introduction of the isotretinoin). 

When patients are started on isotretinoin it needs to be explained to them that many of the 
side effects they encounter will be most marked early in their course of treatment, but 
that they may not see any benefit of treatment for ~2 months. Upon completion of the 
course, sebum excretion does not return to pre-treatment levels for several years. 

Retinoids are highly teratogenic 
The most serious side effect of isotretinoin is that since all systemic retinoids are 
teratogens, pregnancy must be avoided. Given the age distribution of female patients with 
acne, this is often a significant clinical hazard. It is perhaps sensible not to be too gullible in 
terms of what some young patients tell you about their sexual activity — especially if the 
parents are present during the consultation. 
 
In the UK and elsewhere, female patients are asked to sign various consent forms before 
isotretinoin is started, and it is recommended that individuals adopt 2 methods of 
contraception whilst they are taking isotretinoin. It is not clear that these measures reduce 
pregnancy rates. 

Before starting isotretinoin check a FBC, lipids, LFTs and do a pregnancy test.   

There are other side effects which need to be taken into account. Isotretinoin may increase 
triglycerides (perhaps even precipitating acute pancreatitis) and cholesterol, and produce 
abnormal liver function tests. Blood tests should be performed before treatment 
commences and after one month, and thereafter depending on earlier results. Pregnancy 
tests are required monthly and five weeks after stopping isotretinoin. 

Some of the other side effects of isotretinoin are predictable in that the drug interferes with 
lipogenesis not just in the sebaceous gland but in other keratinocytes. The relevant side 
effects here are cheilitis, dry eyes, a dry nose with nose bleeds, and inducing dry skin and 
eczema in some individuals. Wearers of contact lenses may be particularly affected and may 
need to use spectacles rather than contact lenses whilst they are on isotretinoin. 

Systemic isotretinoin can precipitate a temporary worsening of acne within the first few 
weeks of treatment. This does not usually mean any alteration in therapy. Rarely, an acne 
fulminans like syndrome develops, which requires stopping of the isotretinoin with or 
without the addition of systemic steroids. Retinoids can then be reintroduced.  

Other side effects of note include a widespread concern about whether isotretinoin can 
alter mood and precipitate depression – the evidence is not robust – but the internet is full 
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of it. If patients have a psychiatric history then specialist psychiatric input is required (it is 
not an absolute contraindication). 

The half life of isotretinoin and its metabolites is long. It is not safe to conceive for at least 
five weeks after the drug has been stopped.  

Isotretinoin does not cause damage to sperm (i.e. it is a teratogen, not a mutagen). 
At present, isotretinoin is only prescribed from secondary (rather than primary) care. 

Systemic retinoids have revolutionised the treatment of severe and moderate acne. The risk 
of teratogenicity demands particular care when treating females. Overall the drugs are 
tolerated remarkably well. 

Other Treatments for Acne 

There are a number of other niche treatments, that are worth ‘having heard of’, but you do 
not need to know any more. These include: 

- potent peels (α-hydroxy acids) 
- photodynamic therapy (blue light + topical porphyrins) 
- comedone extraction or electrocautery of comedones 

Scarring 
Once scarring has developed it is irreversible, although it may well become less obvious, 
particularly as inflammation subsides.  Treatments for scarring include: 

- dermabrasion (you can think of dermabrasion as the removal of the superficial layers of 
skin —   imagine using sandpaper attached to a rotating drill……) 

- carbon dioxide laser resurfacing (vaporisation of the superficial layers of skin using a 
laser producing effects similar to dermabrasion) 

- excision (of small scars) or excision of cystic lesions, whether these are pseudocysts or 
real epidermal cysts that may occasionally occur in acne.  

- punching (using a punch biopsy tool — see skincancer909) out ice-pick scars, or grafting 
them. 

- filling in depressions with fillers, or using potent peels (α-hydroxy acids). 

In general, a high degree of expertise and continued exposure to these techniques is 
necessary (something which is in short supply and frequently not available in the NHS). Any 
active disease needs to be treated, usually with isotretinoin, before such procedures are 
contemplated. 

Scarring is much more common than is often stated, and the prevalence of scarring in a 
population tells you something about a country’s health care system, rather than any lack of 
biomedical knowledge. 

Drug Induced Acne 

Although the term acne is widely used, in almost all instances, what is seen is a 
papulopustular eruption or folliculitis without comedones.  Common drug causes of this 
‘acneiform ’ reaction include corticosteroids, anti-epileptic medication and lithium. 
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Patients receiving antibiotics for their acne vulgaris may develop a widespread gram- 
negative folliculitis which, if the offending tetracyclines are stopped, will improve. Many of 
us have been caught out by ‘unexplained worsening of acne’ (sic) in a patient previously 
treated with tetracyclines. 

Taking anabolic steroids will induce or precipitate classical acne with comedones 
(‘bodybuilders acne’). I just stick to the bench presses.  

EGF receptor inhibitors induce a widespread ‘acne like’ pustular eruption (no comedones, 
evident) 

Acne Inversa 

Terminology 
This is also referred to as hidradenitis suppurativa (a term still widely used in the UK and 
US) but the disease, although poorly understood, has little to do with apocrine glands 
except that apocrine bearing areas of skin are affected.  

The term acne inversa is to be preferred because: 

- the disease is centred around the follicles and sebaceous glands, and like acne 
- occlusion of the follicular infundibulum and rupture of the follicle is central to its 

pathogenesis. 

📸  acne inversa 01,  acne inversa 02,  acne inversa 03,  acne inversa 04 

The central pathology is rupture of the follicle with dispersion of its contents into the 
surrounding dermis, and secondary inflammation. This leads initially to sterile abscess 
formation and eventually sinus tracts down as far as deep fascia, and extensive scarring.  

The most affected areas are: the axillae, groins, perineum and perianal areas. 

Acne inversa is frequently a dreadful disease that ruins lives, with the production of 
malodorous discharge comprising blood, pus and serous exudate; pain and systemic 
malaise. In chronic lesions, squamous cell carcinoma may develop. Infection is not the 
primary problem but may contribute to its course.  

The condition is usually misdiagnosed as a bacterial abscess as the initial inflammatory 
lesions often resembles an abscess. It is more common in women, and young adults. It 
does not occur before puberty. 

Treatment of acne inversa. 
This is a devastating disease and depression is common and suicide considered.  

Courses of systemic antibiotic combinations are frequently used, as are courses of systemic 
retinoids. Systemic anti-androgens have been used. In acute flare ups systemic steroids are 
useful.  

The response is often disappointing, and recurrence usual. A skilled and experienced 
surgical opinion is required as excision of the areas may be curative. There are other 
surgical options, including lasers, too. 

More recently there is some evidence that TNFα inhibitors may improve some patients: if 
confirmed this will represent a major advance. Other biologics including IL12/23 inhibition 
or IL-1 receptor antagonists have been tried. 
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Questions on, acne and related disorders 

1. What happens to sebum excretion with advancing age? 
2. Name the 3 main pathogenic factors for acne. How do they interact? 
3. What evidence links sebum excretion with acne? 
4. What cutaneous advantages to eunuchs enjoy? And why? 
5. What is the earliest pathogenic lesion in acne? 
6. What is the difference between whiteheads and blackheads? 
7. What explains the body site distribution of acne? 
8. What attracts PMN into the hair follicle? 
9. What role do vellus hairs play in acne? 
10. What is the difference between acne conglobata and acne fulminans? 
11. Name a cause of chloracne 
12. Name a precipitant of mechanical acne 
13. What variant of acne has a French name? Why? 
14. Name three topical agents used as acne therapies 
15. Do topical retinoids inhibit sebum excretion? 
16. In mild / moderate comedonal acne, what agent would you use? 
17. In mild papulopustular acne, what agent would you use 
18. How long should you wait before saying a treatment is not working? 
19. How do topical retinoids work? 
20. Which topical antibiotics are widely used for acne? (name three) 
21. Why are tetracyclines avoided under the age of 12, or in pregnancy? 
22. How long is a standard course of systemic isotretinoin? 
23. How long must pregnancy be avoided for after taking systemic isotretinoin 
24. State the effects of oestrogens and progestogens on acne. Mechanism? 
25. A patient with active acne and extensive scarring, asks you about laser resurfacing. 

What would you say and do? 
26. Why do we say most (but not all) drug induced rashes are not real acne? 
27. What symptoms and signs do you think make acne inversa so distressing? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. 

Return to contents page 
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Chapter 3: Urticaria and angioedema 

🖥   Core concepts video: Urticaria, from nettle stings to autoimmunity) (10 minutes) 

📸  image, image, image, image, image, image (ignore the given diagnosis) 

If you are pushed into the nettles by people you once considered friends, you will have 
learned two things. First,  they are no longer your friends; and second, you will have gained 
some insights into mast cell biology and the disorder urticaria. A valuable learning 
experience, but one I do not recommend. 

The Latin name for nettle is urtica, hence the name urticaria. Most cases of urticaria are not 
due to nettles, but a myriad of alternative insults, which produce the same or similar lesions 
that urtica produce. The cardinal raised lesion is normally referred to as a 📸  weal, a focal 
area of dermal oedema that is transitory. If the oedema is in the deep dermis or subcutis, 
the swelling is referred to as angioedema. Although terminological usage is often 
imprecise, weals and angioedema are often found together in the disorder that is labelled 
as urticaria. 

There are two caveats I need to explain before we go further. 

- Although angioedema and weals often coexist, the presence of angioedema without 
weals is diagnostically and prognostically very important. We will return to this issue 
later — it is important. 

- A key feature of a weal in urticaria is that it is transitory, lasting less than 24 hours (‘here 
today, gone tomorrow’). You can see lesions with an identical morphology which last 
longer than 24 hours in a range of other disorders that are not referred to as urticaria, 
although some use the term urticarial dermatoses: these include urticarial vasculitis, 
urticarial drug reactions, and pemphigoid. 

The nettle sting explained 
If you fall in the nettles, the urticarial weals that develop are due to exogenous vasoactive 
compounds, injected into your skin, that then directly affect the vessels and nerves within 
skin. These agents are exogenous. By contrast, many syndromes of urticaria are usually due 
to the triggered release of endogenous mediators, mediators that have been stored or 
synthesised in skin, which have similar  effects to those found in nettles. 

Some questions are now obvious. What are these chemicals, and how and why are they 
released? We will start with a simple model, then make it a little more complex by 
describing the real world. 

A simple model of urticaria 
Mast cells are similar to basophils. They are bone marrow derived and are found throughout 
the body, although their phenotype differs in different body sites. For instance most mast 
cells in skin and intestinal submucosa contain the proteases tryptase and chymase (MCTC), 
whereas mast cells in the alveolar wall and bowel mucosa contain only tryptase (MCT). 
Phenotypic differences between mast cells may be important: your skin mast cells might 
react to a particular stimulus, but the mast cells in (say) your lungs or GI tract, might not. 

Mast cells contain a range of inflammatory mediators, most notably histamine, but also 
prostaglandins, leukotrienes, cytokines, proteases and heparin. Many of these inflammatory 
mediators are grouped together within granules within the mast cell. If the mast cell is 
activated, the granules degranulate — their membranes join the external plasma 
membrane, releasing their contents externally. Some mediators are pre-stored; some are 
synthesised in response to activation. Degranulation may not always be ‘all or nothing’; 
sometimes release of mediators is only partial. 
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The weal explained 
Urtica has spines that penetrate your skin, and chemicals on these spines cause the weal 
(‘hive’) and erythema. By contrast, in most (but not all) cases of urticaria, the weals reflect 
the release of a variety of chemicals from degranulation of mast cells. 

The (weal) lesion comprises: 

- initial erythema 
- a larger flare of erythema 
- a collection of dermal oedema (the weal) 

This is known as the triple response, and can be mimicked experimentally by injecting 
histamine superficially into skin. 

- The erythema close to the site of the injection is due a direct effect of histamine on the 
vessel walls.  

- The flare is a type of axon reflex in which stimulation by histamine of peripheral nerves is 
transmitted along sensory nerves and then travels ‘backwards’ along other sensory 
nerves causing release of mediators leading to vasodilation (so called antidromic 
stimulation). This ‘reflex’ is within skin and does not involve the spinal cord. (this reflex is 
explained (at length) in the Core Concepts Video: Urticaria, from nettle stings to 
autoimmunity 

- the weal (the ‘bump’) is due to increased permeability of the post capillary venules 
leading to a transient increase in local oedema until the fluid is reabsorbed 

The weal (and erythema, and flare) are typically short-lived and resolve over a few hours. 
Individual urticarial lesions do not last more than 24 hours. Weals are ‘here today, gone 
tomorrow’ 

Missing out of the above ‘triple response’, because this term refers to what an observer 
sees, are the subjective symptoms of itch and pain. In most cases of urticaria, itch is the 
predominant symptom. If we apply histamine very superficially, itch is the main or sole 
perception; if you apply it more deeply, pain may occur, at least initially. 

Complicating our simple model 
There are two key components in the simple model described above. First, there is the fact 
that histamine can cause the archetypal lesion of urticaria. Second, there is the matter of 
what mechanism or agent can cause mast cells to degranulate. We now need to delve a 
little deeper and, to some degree, add some layers of complexity to this simple model. 

Complication 1 
If I inject histamine superficially into my skin, I can produce the triple response described 
above. If I take a potent H1 (histamine receptor 1) receptor blocker before I conduct the 
experiment I can, to all intents and purposes, abolish the response to histamine: there will 
be no erythema or weal.  

However, in most clinical syndromes of urticaria, H1 blockade is only of partial benefit (the 
exact clinical utility of H1 blockade varies by syndrome and to some extent between 
people). Since we know that H1 blockers are pharmacologically potent, this implies that 
other mediators apart form histamine are important, too. Above, I listed some of these 
molecules (prostaglandins, leukotrienes, cytokines, proteases and heparin), but clinically 
you do not need to remember them. Instead, we tend to talk about ‘H1’ and ‘non-H1’ 
mediators. 
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Complication 2 
The second complication is that many different types of agents or stimuli can cause mast 
cells to degranulate. The best studied and most understood is crosslinking of IgE on the 
surface of the mast cell. In this scenario a sensitised individual has circulating IgE molecules 
that bind to high affinity IgE receptors on mast cells. The antigen causes crosslinking of the 
IgE receptors leading to a signalling cascade that activates the mast cell. The result is 
degranulation and release of a range of mediators (histamine and non-histamine mediators) 

This is the classic antigen mediated type 1 hypersensitivity reaction. It is an immediate 
(over 0-20 minutes) reaction. Examples would include somebody exposed to a peanut who 
is allergic to peanuts; or a medical student who is sensitised to the latex protein found in 
some surgical gloves. The reaction to either, could be systemic or local. In the latter the 
student’s hands would itch and swell. In the case of the peanut, the reaction may be 
confined to the tongue and lips. If either individual is very sensitive, a systemic reaction 
could occur with anaphylaxis. 

Note that weals are a common feature of the clinical picture of anaphylaxis, but that 
anaphylaxis is very rare in patients with urticaria. 

The example I have quoted — peanuts or latex protein mediated by IgE — are well 
understood. The world is however messier. We know that many agents, including some 
drugs, infections, autoimmune disorders, food products, and a variety of physical stimuli 
(such as UVR or cold or heat), are capable of precipitating mast cell degranulation, but we 
do not always understand the exact mechanisms. Some, we know do not require 
sensitisation, and are therefore not immunologically mediated; whereas in others, we 
suspect other (non IgE) components of the immune system such as IgG or complement may 
be involved. In fact, most cases of acute urticaria are not due to simple allergic type 1 
hypersensitivity reactions. 

Complication 3 
Although you cannot understand this chapter without insights into mast cell biology, it is 
possible to see urticaria without mast cells being involved. For instance, I have already 
discussed an example of this: weals secondary to nettles are due to the injection of 
vasoactive compounds into the skin, not their release from mast cells. Another example is 
that provided by non-immunologic contact urticaria such as is seen with chemicals such as 
benzoic acid are applied to the skin (explained later). We will also come across the 
important example of types of angioedema without urticaria which do not involve mast 
cells (discussed later). 

Clinical syndromes of urticaria and angioedema 
This chapter is getting complicated enough already, but in my defence, the lifetime 
cumulative incidence of this group of disorders is ~15% — they are very, very common. 
Furthermore, in rare instances, this group of disorders can be life threatening, and in rare 
situations require therapeutic intervention based on history and examination alone, without 
the benefit of investigations. 

The above is my excuse for saying that there is no all embracing classification of urticaria 
that you can use as a checklist to go from symptoms and signs, through pathogenesis to 
treatment — there are just too many unknowns. Instead, what follows are simple 
descriptions of some of the main types of urticaria (and angioedema), and how we 
approach  their management. 

Acute urticaria 
If an urticarial episode lasts less than 6 weeks it is referred to as acute urticaria. If it lasts 
longer, then it is known as chronic urticaria. The vast majority of cases of acute urticaria will 
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not progress to chronic urticaria. Most cases of acute urticaria last less than two weeks. The 
time period is of course arbitrary, rather than exact, in terms of pathogenesis. 

Try and find a precipitant for the episode, such as a recent infection, foodstuffs (particularly 
shellfish), or drugs such as aspirin or NSAIDs, or insect bites (wasps, bees). In the context of 
an inpatient, has the patient been started on antibiotics (especially betalactam penicillins), 
or have the radiologists used enhancing dyes during any investigations? Episodes of 
urticaria are not uncommon in children with atopic dermatitis (‘atopy’), and (allergic) contact 
urticaria may also occur in those who are sensitised to house dust mite or grass or pollens. 
You will often not find convincing proof of the cause. 

Typically the waves of weals will cease after a few days. Biopsy is not necessary in urticaria 
(except if you think the diagnosis is not urticaria, but vasculitis). 

Treatment 
Remove any precipitants (i.e. stop suspect drugs if possible; avoid further exposure to 
causative foodstuff), and commence non sedative H1 blockers (fexofenadine, cetirizine etc). 
You may add in a sedative antihistamine at night for sedative effects. 

A short course of prednisolone is often prescribed, but the onset of any benefit will be slow, 
and the evidence of efficacy in the acute situation limited, so better to avoid. 

There is no virtue in giving agents parentally unless the situation is that of anaphylaxis, with 
or without airway involvement (bronchospasm, swelling of the tongue and upper airways), 
or there is angioedema threatening the airway. Remember, neither H1 blockade nor 
steroids will work over minutes. Use oxygen, fluids and adrenaline as per anaphylaxis 
protocols. 

Investigation of acute urticaria 
Most cases of acute urticaria do not require investigation beyond obtaining a detailed 
history, unless they are severe, or ongoing (i.e. becoming chronic). In many cases the history 
will not be decisive. If the reaction was severe, refer to the dermatological allergy service 
for investigation, including antigen specific IgE testing, possible prick testing and, in the 
meantime, consider providing the patient with a self-injectable adrenaline pen (‘epipen’). 

Not all these episodes will be immunologically mediated and even fewer will be the result 
of a type 1 hypersensitivity reaction. 

Do not confuse the length of time an individual weal lasts, with the length of time that an 
episode of urticaria lasts for. Individual weals may be coming and going, and patients will 
sometimes say lesions last >24 hours, when in reality different lesions are appearing. Draw 
around a few weals, and review the patient the next day. If lesions are persisting >24 hours, 
consider an alternative diagnosis such as vasculitis.  

Chronic symptomatic urticaria (CSU) 
Chronic refers to a duration greater than six weeks. Perhaps half such patients will still have 
urticaria a year later and 10-20% at 5 years. 

Associations of CSU include a range of autoimmune disorders including thyroid disease, 
vitiligo, rheumatoid arthritis, and pernicious anaemia. A significant proportion of patients 
with CSU have IgG anti-IgE antibodies or IgE antibodies to the high affinity IgE receptor 
found on mast cells. These autoantibodies are causal in the disease process, causing 
activation and degranulation of the mast cell.  The trigger for why this autoimmune process 
suddenly occurs (like most autoimmune disorders) is not known. 

In rare instances aspirin, or azo-dyes or low levels of penicillin in the diet, should be 
considered, and a specialist dietician input may be wise.  Dietary factors are often favoured 
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by patients but rarely proven. You will often be left with a group of patients in which we are 
uncertain of the cause. 

Diagnosis relies on exclusion of other likely causes, and management in the first instance is 
based on H1 blockade (possibly supplemented with H2 blockade). It is usually advised that 
if one particular H1 blocker does not work, it is worth trying another one, with the patient 
keeping a diary of efficacy. (Different H1 blockers within the same class are not exactly 
equivalent, so trying different ones out sequentially makes sense).  

As with other types of urticaria, non-sedative anti-histamines are the first choice drugs. 
Rarely immunosuppressives such as ciclosporin or corticosteroids may be used, or if aspirin 
is implicated, leukotriene antagonists.  

A new anti-IgE monoclonal biologic, omalizumab, binds to circulating IgE and inhibits 
binding of IgE to mast cells. It seems very effective in chronic urticaria, and some other 
types of urticaria, and its efficacy stretches beyond our current understanding of disease 
mechanisms. It is expensive, and currently is reserved for patients with severe symptoms 
who have failed H1 blockade. 

Contact urticaria 
There are at least two mechanisms at work here although in practice the picture is often 
confusing as some agents may cause both (e.g. fish). 

Non-immunological contact urticaria. 
This is either due to toxic agents from plants or animals that cause mast cell degranulation, 
or weals directly. Examples of the former include jellyfish, arthropod bites, and of the latter, 
chemicals such as fragrances, benzocaine, benzoic acid and alcohol. 

Immunological contact urticaria.  
These are usually protein products that require prior sensitisation. Examples include animal 
amniotic fluid exposure in vets, latex in surgical gloves (positive prick test to latex 📸  here, 
and almost any foodstuff in the right individual (e.g. Kiwi fruit, peanuts, onions, potatoes, 
spices) 

Do not spend time learning what causes what and how. Just be aware of the types of 
reaction. 

Physical urticarias 
A number of specific physical agents are able to precipitate urticaria in some individuals, 
but the mechanisms linking the physical agent and activation of mast cells is usually unclear. 
In some cases there is a circulating factor (assume to be IgE) that can transmit the disease 
(i.e. if serum of one individual is passed to another, the recipient develops the disease when 
provoked with the physical stimulus). Many of these disorders are quite striking. 

Dermographism  
📸  image 
This is the development of a weal immediately under the area of skin that has had pressure 
applied to it. For instance, scratching with the blunt end of a pen along the skin surface 
results in a weal and flare that is maximal at 5-10 minutes.  You can see it is named as it is. 

Another type of pressure urticaria is often delayed (hence it is called delayed pressure 
urticaria, 📸  image) in onset by several hours and can be provoked on the hands by 
carrying shopping, or by the pressure from a chair on the posterior thighs. It is rare, and 
surprisingly is helped rather than precipitated by NSAIDs. 
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Solar Urticaria 
📸  image, image (both images show phototesting).  
📸  showing ‘protected area’ (due to opaque underwear, whereas the white shirt allows more 
UVA and visible light through) 

Patients develop widespread urticaria upon exposure to ultraviolet radiation (or even visible 
light) over a period of of 5-10 minutes.  The onset is usually sudden, and it may follow a 
recent infection, or a new drug. Severe reactions involving large body areas may result in 
collapse due to generalised histamine / other mediator release. It is described further in  
Chapter 8 on photosensitivity disorders. 

Cold Urticaria 
📸  image 
This is urticaria due to cold stress.  The classical test is to put an ice cube in a plastic bag 
and apply it to the skin for 2 minutes. A weal will be evident at 5-10 minutes (see the series 
of images of the ice cube challenge 📸  here. Patients may present with airway problems 
when they eat ice cream, or with generalised collapse if they immerse themselves in cold 
water (the reaction may be fatal in this case). 

A second type of cold urticaria occurs when there is no direct contact with a cold object, 
such as when a cold wind blows. 

Cholinergic urticaria 
Cholinergic urticaria is a characteristic type of urticaria provoked by exercise, emotional 
stress or heat exposure which results in many very small (1-2mm) itchy urticarial lesions. The 
rash can be demonstrated by a hot bath or brisk exercise such as running up stairs. 

Aquagenic Urticaria 
This is striking and almost unbelievable except you can see it with your eyes! Water — of 
whatever temperature — is placed on the skin, and urticaria results at the point of contact. 
Aquagenic urticaria is distinct from cold urticaria (if the water is cold) or heat urticaria (if the 
water is hot).  

H1 blockage works to varying degrees in many types of urticaria, because histamine is a key 
mediator in many cases of urticaria. In patients with chronic symptomatic urticaria, perhaps 
⅓  say H1 blockade is very effective; ⅓  say it is helpful; and ⅓  not very helpful. In other 
types of urticaria, say solar urticaria, H1 blockade is often of less use. 

Angioedema 
📸  image,  image ,  image 

Angioedema refers to a deeper swelling involving the subcutis and submucosae seen in 
sites such as the lips, eyes, tongue, and other body sites. It is not uncommon to see some 
degree of angioedema in many cases of urticaria, and in these instances it is also due to 
mediators released from mast cells. Patients with angioedema and urticaria should be 
managed as per patients with urticaria. 

By contrast, the differential diagnosis of patients with angioedema without urticaria is 
much more serious, and the clinical approach needs to be much more thorough. These 
reactions do not involve mast cells primarily. There are two scenarios to consider, the one 
more common, and the other more serious. 

ACE inhibitor induced angioedema 
Abnormalities of kinin metabolism (e.g. bradykinin) are central to the production of 
angioedema. ACE (angiotensin converting enzyme) inhibitors may cause angioedema, 
because  ACE normally break down kinins (the other name for ACE is kininase II, so this 
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effect is not surprising). These drugs are not uncommon causes of angioedema, and for 
reasons not understood, patients may only become symptomatic after they have been on 
an ACE inhibitor for a year or more. Patients may rarely present with life threatening airway 
obstruction. 

We do not understand all the pathophysiological differences between urticaria and 
angioedema, apart form saying there appears to be a bigger role for kinin abnormalities in 
angioedema. 

C1 esterase inhibitor deficiency (C1-inh) 
C1 esterase inhibitor acts so as to inhibit a range of proteases. This action inhibits the 
production of bradykinin (because you need proteases to produce bradykinin). Deficiency 
of C1 is therefore associated with excess bradykinin production. 

A variety of mutations may affect this pathway resulting in episodes of life threatening large 
airway obstruction secondary to excess bradykinin production. There may be a family 
history of sudden death, and a past history of recurrent episodes of angioedema lasting 
several days, accompanied by abdominal pain, diarrhoea  and upper airway obstruction. 
The clinical clues are a significant family history, including sudden death, and the absence 
of urticaria. 

Conventional treatments for urticaria have no effect on hereditary angioedema. Episodes 
should be treated with either C1 esterase inhibitor or subcutaneous Icatibant,  a bradykinin 
B2 receptor antagonist. 

There are very rare acquired forms of C1 esterase inhibitor deficiency seen in some patients 
with  connective tissue disorders or lymphoproliferative disorders. 
  

Urticaria is not a feature of hereditary angioedema (C1-esterase inhibitor deficiency). If your 
patient has urticaria, you do not need to pursue this diagnosis. Other causes of 
angioedema without urticaria are, however, more common. 

Anaphylaxis 

Urticaria is a feature of anaphylaxis, but urticaria rarely progresses to anaphylaxis. 
Widespread mast cell degranulation in anaphylaxis causes vasodilation, hypotension, 
bronchoconstriction and circulatory collapse. Treatment comprises intra-muscular 
adrenaline, oxygen and iv fluids. Intravenous antihistamines and corticosteroids may be 
given.  Of these, adrenaline is by far the most important. 

The clinical context often provides clues to the cause: after an IV injection in hospital; after 
a bee sting in the open air. 

Patients with a history of anaphylaxis or severe urticarial responses need to carry an Epipen 
(a self injectable dose of adrenaline that be given intramuscularly by the patient or parent), 
and be given a medic-alert bracelet. 
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Questions on urticaria 

1. Name three mediators found in mast cells 
2. What is the link between urtica and urticaria? 
3. Describe the triple response. Explain each component. 
4. Weals normally last no longer than X hours. What is X? 
5. Why do H1 blockers not abolish urticaria in all cases? 
6. What antibody is found on mast cells? What other antibody may bind to it and 

cause chronic urticaria? 
7. List four causes of acute urticaria. 
8. Name two types of contact urticaria. 
9. Name and describe 3 examples of physical urticaria. Which would you least like to 

suffer from? 
10. Is urticaria a feature of C1 esterase deficiency. How do you diagnose, and how do 

you treat, C1 esterase deficiency. 
11. What drug class is a common cause of angioedema? 
12. What drugs commonly precipitate urticaria? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. 

Return to contents page 
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Chapter 4: Dermatitis (eczema) 

Eczema can be considered a simulacrum of the whole of Dermatology. The diagnosis is 
clinical, the role of investigations limited, the range of physical signs enormous, the 
differential large, our understanding incomplete, and treatment often empirical. 

Finally, management is dependant on rich clinical experience and insight into what patients 
want, what they need, and how and to what extent they can be helped. 

🖥  What is this chapter about? (4 minutes) 

🖥  Explanatory video: Eczema in 5 minutes (5+7 minutes). 

🖥  Core concepts video: The biology of the skin barrier: the eczema connection (10   
minutes). 

Watch these two videos before reading further. 

The approach I use in this chapter — please read first! 
Eczema is complicated, and a fertile area for student misunderstanding (and therefore exam 
questions). What follows immediately below is meant to provide some quick clarity on 
terminology, and other basics, before I explain the pedagogical approach I use in this long 
chapter. 

Dermatitis (eczema): A quick primer 
Eczema=dermatitis. So, the terms ‘atopic eczema’ and ‘atopic dermatitis’ have exactly the 
same meaning. Similarly ‘contact allergic / irritant dermatitis’ = ‘contact allergic / irritant 
eczema’. 

Eczema is the most common inflammatory skin disease. It is best viewed  as a constellation 
of physical signs and symptoms that are the end result of a variety of different causal 
pathways (’final common pathway’).  

Pathology 
The cardinal feature of acute eczema is intercellular epidermal oedema, referred to as 
spongiosis. There is an accompanying lymphoid infiltrate in the dermis and in the 
epidermis. As the disease becomes chronic, acanthosis (thickening of the viable epidermis) 
and hyperkeratosis (thickening of the stratum corneum) begins to dominate, and 
spongiosis may be less apparent. 

Clinical Features 
📸  acute eczema, acute eczema 02, acute eczema, acute eczema 
In acute eczema the skin is red and oedematous. Blisters and erosions reflect the 
underlying spongiosis.  This weeping skin may stick to clothing or bedsheets. 

📸  chronic hand,  chronic hand 02, chronic lower limbs,chronic foot, lower leg 
In chronic eczema the skin appears thick, rough and dry and there may be fissures (narrow 
ulcers). With continued rubbing as a result of itch, 📸  lichenification – an exaggeration of 
the normal skin markings – becomes apparent. 

A single patient at a single time point may have affected areas of skin that look like acute 
eczema on one body site, whilst other body sites look like chronic eczema. Acute or chronic 
changes may predominate at any particular time. Many times it is hard to know how to 
classify individual lesions 📸  image, image, image 
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Itch (and 📸  therefore scratch) is a cardinal feature of eczema. If the skin is not itchy, 
reconsider your diagnosis. 

The French refer to atopic eczema not as the ‘rash that itches’, but as the ‘itch that rashes’. 

The main eczema syndromes 
Two pathological processes, or groups of processes, seem central to many of the common 
types of eczema.  

- The immune system behaves abnormally or inappropriately.  

- Skin barrier function is in some way compromised such that noxious agents may 
penetrate the skin and worsen inflammation; or defects in the barrier allow foreign 
antigens to provoke an immune response. 

The exact contribution of these factors varies with the type of eczema. 

The three major syndromes are: 

- Contact allergic dermatitis (contact allergic eczema) 
- Contact irritant dermatitis (contact irritant eczema) 
- Atopic dermatitis (atopic eczema) 

Now, I have put them in this order for a reason despite atopic dermatitis being the most 
important (and the most common). The method in my madness is as follows: 

1. At the conceptual level, we understand contact allergic dermatitis, best of all. So, lets 
start there — even though it is the least common. 

2. Once you understand contact allergic dermatitis, it is easier to understand contact 
irritant dermatitis, because there are some useful contrasts between irritant and allergic 
dermatitis that act as a hook on which to hang your learning (‘compare and contrast’). 

3. Lastly, although atopic dermatitis is where so much of the action is, our understanding 
of this disease is lacking some key causal arrows but, and it is a big but, irritant 
dermatitis is a key component of atopic dermatitis and, we need to invoke the 
fundamentals of contact allergic dermatitis when we think about atopic dermatitis.  

Can you now see why I think this is the best way to proceed? 

Contact Allergic Dermatitis 

📸  hairspray induced, experimentally induced with DNCB, image 

This is probably the best-understood form of eczema, because it has been amenable to 
experimental study in man and animals.  The process is as follows. 

A hapten (a small molecule that needs to bind to another molecule to become antigenic), 
or an antigen, penetrates the skin barrier, is processed by Langerhans cells or other 
macrophage / antigen presenting cells within skin, and presented in turn to T-cells at the 
regional lymph node. 

T-cell memory for the particular antigen develops over 1-3 weeks, and subsequent 
exposure of the individual to this antigen — anywhere on the skin’s surface — results in the 
clinical features of eczema at 24-96 hours. Pathologically, what is seen on histology, is 
similar to the tuberculin delayed type hypersensitivity reaction: it is T-cell mediated, and the 
response is delayed. This is a type 4 hypersensitivity reaction. 
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Compare the image of 📸  acute eczema with that of urticaria here or here. Can you see the 
clinical differences? 

Contrast this delayed-type reaction with the sort of immediate responses we see in Type 1 
allergies such as peanut allergy, or latex glove allergy, where what is seen on the skin is 
urticaria.  

An example: nickel sensitivity 
Between 10 and 20% of the population are sensitive to nickel. At some stage in their life 
these individuals have been sensitised to nickel. Nickel is widespread in our environment 
(coins, jewellery, studs of jeans). When nickel is placed on such a person’s skin, eczema will 
result.  

In the short-term, the features will be of those of acute eczema: 

- erythema and induration 
- weeping and and even visible blister formation if the reaction is brisk. 
- itch 

If the reaction is prolonged, itching and subsequent scratching will lead to acanthosis 
(thickening of the epidermis) and hyperkeratosis (scaling). 

Why some people and not others? 
The above account misses out something important. Why do only 20% of people develop 
contact eczema in response to nickel? What about the other 80%?  

Immunologists amongst you will recognise this as a general problem: why do people differ 
in their responses to antigens, be they nickel, or infectious agents?  We do not know all the 
answers, but we can say something sensible about this problem. 

Experimentally, it is possible to induce contact allergic eczema with chemicals such as 
dinitrochlorobenzene (DNCB) in every normal person (the name DNCB is not important, 
and you do not need to remember it). We have seen an example of the response to DNCB   
📸  here. Indeed, if you cannot mount a response to DNCB, it suggests that your immune 
system is seriously malfunctioning (end-stage AIDS, for instance). Such antigens / haptens 
are, therefore, very potent in the sense that anybody can develop sensitivity to them. 
Everybody’s immune system is capable of presenting these antigens along with MHC (major 
histocompatibility complex) to T-cells. 

Other antigens, such as 📸  nickel, however, only seem to provoke a response in individuals 
(who we assume) are genetically susceptible in terms of the way antigens are presented to 
their immune system (i.e. only some people are capable of ‘seeing’ the antigen, when 
presented with their MHC). 

So, returning to why some people react to nickel, and others do not, part of our 
explanation is that as with many aspects of the immune system, people differ genetically in 
their propensity to recognise antigens as foreign. In the context of contact eczema, of 
course, I know of no biological advantage to getting worried about attack from nickel coins! 

The pattern of exposure to antigen 
Genetics is not all that matters however (despite what geneticists say…). We have seen 
changes in the prevalence of particular contact sensitivities over time. The example I used 
earlier of DNCB provides an example.  

DNCB is man made, and does not occur naturally. If chemicals are newly invented, or 
human exposure to any chemical increases, we might expect to see more people react to 
them. Individual behaviour might also be relevant, as discussed below.  
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There is a rising incidence of allergic dermatitis to temporary tattoos (usually ‘henna’ 
tattoos). Tattoos to henna are increasingly popular, and highly antigenic dyes such as PPD 
(do not worry what chemical PPD stands for) are often mixed with the henna, resulting in a 
pattern of 📸  contact allergic dermatitis that mirrors the tattoo. Prior exposure to the 
offending agent, such as the PPD in the henna mix, is not necessary, as the tattoo itself can 
act as the sensitiser and after ~two weeks of application, the remaining tattoo pigment on 
the skin acts as the ‘challenge’. The epidemiology of henna allergic reactions mirrors the 
epidemiology of tattoo usage, but we still would only expect some people — and not all — 
to be able to see ‘PPD’ (‘immune systems are polymorphic’). 

Another example would be provided by nickel. 📸  Nickel sensitivity has been more 
common in women than men, and this partly reflects historical differences in exposure to 
jewellery and body piercing (which increases exposure). However, as men increasingly 
imitate women in many aspects of body adornment and ‘skin care’ (sic), the rate of nickel 
sensitivity amongst men has increased. 

We can understand the pattern of contact allergic eczema through the familiar lens of 
nature and nurture. Nature, because evolution has shaped our genetic repertoire such that 
we are not all the same when it comes to recognising antigens as foreign. And nurture, in 
the sense that changes in the exposure to particular antigens, or chemicals that damage the 
skin’s barrier (see next section) influence our chances of being exposed to particular 
chemicals.  

The role of the skin barrier 
I am going to deal with eczema due to abnormalities in the skin barrier (contact irritant 
dermatitis) in the next section, but the following example is too good to miss.   

Given what I have said above, from first principles we can imagine that if the skin barrier is 
damaged (that is, the skin is more ‘leaky’), then more potential antigens may move through 
the epidermis and be in a position to provoke an immune response. 

A clinical example would be contact allergic dermatitis in hairdressers.  Hairdressers are 
exposed to a number of chemicals that are potential potent sensitisers – that is they can 
provoke contact allergic dermatitis – but hairdressers are also exposed to a variety of 
chemicals that irritate and disturb the skin barrier.  

This disturbance of the skin barrier leads to greater antigen penetration such that contact 
allergic dermatitis is more likely to develop. (In truth, the real picture may be more 
complicated than I have made out: more antigen may traverse the barrier, but the 
inflammation from skin irritants may also up-regulate the ability of the immune system to 
react to non-self antigens.) 

Clinical features of contact allergic eczema 
There are a myriad of possible presentations, and this is one of those instances where a 
detailed and directed history is paramount — but, as ever in medicine, it is much easier if 
you know what you are looking for before you find it. Think about: 

- Body site distribution (does it match exposure to a chemical?) 📸  watch strap or here 
from spectacles (nickel). Or here from a plaster (colophony is the usual chemical in 
plasters that causes problems) 

- Temporal pattern (worse at work, better on holidays?) 

- Occupational history and knowledge of hobbies etc 
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If somebody is allergic to nickel, then you might expect the rash to be preferentially seen 
on their 📸  ears (if their ears are pierced) or under rings, or close to, studs on jeans or 
underwear. Do they work on a cash-till, with high exposure to nickel in coins, so that they 
may have developed hand contact allergic dermatitis from nickel? 

If somebody is allergic to some of the preservatives or dyes used in tanning of leather, then 
you would expect to see the rash related to the distribution of leather on their shoes. 

If a patient has a chronic venous leg ulcer, that has been exposed to many medicaments  
(i.e. drugs and preservatives) and rubber containing bandaging, they may develop contact 
allergic eczema to preservatives in any topical agents, or to topical antibiotics, or the 
rubber in the elasticated bandaging. 

Bricklayers are exposed to dichromates in cement, and may develop contact allergic 
eczema on their hands. 

Patch testing 
If you suspect contact allergic eczema then 📸   patch testing should be undertaken. 

In patch testing, the suspect antigen (usually administered with a battery of other candidate 
agents) is applied to the patient’s back, left in situ for 24 hours or so, and then the antigens 
removed. The patient’s skin is examined at 48-96 hours.  

Since the range of chemicals is almost infinite, some choice as to which chemicals are 
applied to the skin needs to be made, usually in the light of the distribution of the rash and 
occupational and clinical experience. Have you included the relevant antigens? In practice 
there is a subspecialty within dermatology (contact dermatology and allergy), devoted to 
the development of such expertise 

If there is evidence of eczema developing at the site of where 📸  a particular antigen has 
been applied then this provides grounds for believing that this particular antigen may be 
involved in the pathogenesis of the disease.  

Interpreting the results of patch testing may not always be as straightforward as it might 
seem at first: there may be both false positives and false negatives. 

Why false positives and false negatives? 
Because there will be a base rate of positive reactions to antigens in the population, the 
presence of a positive eczematous response doesn’t prove that that particular antigen is the 
cause of the individual’s disease, it may just be a false positive.  
As an example, we know that ~20% of the population are sensitive to nickel. In a patient 
who is known to be allergic to nickel, the presence of eczema developing on the scalp, 
does not mean that exposure to nickel has caused the eczema – it would be much more 
likely to relate to sensitivity to some of the perfumes or preservatives in shampoos, or be a 
non-contact allergic eczema. 

False negatives may also occur. I have deliberately glossed over a lot of technical work 
relating to what concentration of antigen is used in testing. Suffice to say, that on occasions 
you will record a negative patch test on a patients back to a particular antigen, when there 
is good evidence that the same antigen can provoke eczema at a different body site (e.g. 
the eyelid). I am not going to resolve this issue any further here. 

The importance of considering contact allergic eczema is that, in theory, avoidance of the 
antigen obviates the need for other treatments. Although this is the case in some instances, 
in practice, avoidance may be impossible, or impractical, and pharmacological treatment 
still necessary (discussed below). Good dermatologists take a pleasure in detecting relevant 
contact allergic reactions where others have missed them. 
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I have used DNCB, nickel or antigens such as PPD mixed with henna, as examples of 
contact allergic eczema.  You don’t need to learn the names of other common antigens, but 
you must be aware that people may react to rubbers, preservatives (drugs, creams, leathers, 
📸  eye drops etc), fragrances (e.g. 📸  aftershave), topical corticosteroids, and topical 
antibiotics. Remember nickel as your archetype. 

Students frequently get confused between contact allergic eczema and contact urticaria, 
and between patch testing and 📸  prick testing. Revisit the KISS primer of skin immunology 
core concepts video if you are still confused. 

Remember: 
Contact allergic dermatitis, like all eczema, resembles a delayed type hypersensitivity 
response. When you challenge the skin — by putting the antigen on the skin — the eczema 
response develops over 24-96 hours. It is a delayed hypersensitivity (type IV). 

By contrast, contact urticaria or prick testing (when the antigen is applied to the skin using a 
needle), is an immediate or type I hypersensitivity reaction. Think of peanut allergy or the 
type I allergy to latex in surgical gloves. 

Contact Irritant Dermatitis 

Core concepts video: The biology of the skin barrier: the eczema connection (10 minutes). 
Make certain you have watched the above video. 

 📸  image, image,  image,  image 

Skin’s main function is as a barrier: it aims to keep most things out, and keep in, what 
should be kept in. All barriers, whether we are talking about human skin, the tiles on a roof 
that protect against rain, or the bumpers on a car that protect the engine and lights from 
knocks, suffer from one design constraint:  

“what they are trying to protect against, can weaken the very material 
that is designed to do the protecting.” 

Skin protects against many insults, but those insults can themselves damage skin which, in 
the long run, means that the barrier function itself is compromised. It is easy to see how a 
positive feedback loop of damage occurs 

Contact irritant dermatitis is a localised inflammatory reaction that is not initiated by the 
antigen-specific immune system, but  may involve the innate immune system in response to 
epidermal cytotoxic damage from a range of chemicals and other stimuli. 

The list of insults skin is exposed to is large, but the responses to many show considerable 
overlap: an inflammatory reaction that is, to all intents and purposes, identical to that which 
we have seen in contact allergic eczema. We call this response contact irritant dermatitis.  

As examples of contact irritant dermatitis consider the following: 

- A new core surgical trainee spends much of her week in theatre, having ‘aggressively’ 
scrubbed up many times each day, and worn gloves for most of the working day. She 
develops a rash with the features of eczema over her hands and forearms. 

- A medical student starts a new summer job in the kitchen of a restaurant. His job is to 
wash dishes, cut up a variety of vegetables and fruits, and keep work surfaces clean. His 
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hands are ‘wet’ most of the time. He develops a rash with the features of eczema over 
his hands and forearms. 

- A doubly incontinent person develops an itchy rash around their buttocks and genitals 

In all of these scenarios, the diagnosis might be contact irritant dermatitis. 

What and why is something an irritant? 
In the skin biology chapters and in the  barrier video I explained how the bricks and mortar 
model of the upper epidermis provides a hydrophobic barrier. The multiple layers of the 
protein rich anucleate cells (the bricks) that make up the stratum corneum are surrounded 
by lipid (the mortar). This explains why you do not dissolve when you lie in the bath. 

This model also predicts that if you want to breach the barrier, such as if you want drugs to 
be absorbed across the skin, you are better off using drugs that are soluble in lipids. This is 
why you can absorb steroid hormones (e.g. oestrogen patches) across your skin. 

Conversely, we can predict that agents that emulsify or dissolve lipid, will damage and 
overwhelm this barrier. Think soaps, detergents or even alcohol wipes. Such substances, 
once they have damaged the barrier, can now pass into the viable layers of the epidermis, 
and damage viable keratinocytes (since living cells are rich in lipids). This results in 
inflammation, with all the clinical and pathological hallmarks of eczema (the ‘final common 
pathway’). This, and the subsequent keratinocyte mediated activation of the innate 
immune system is contact irritant dermatitis. 

In practice, the list of irritants is broader than soaps and detergents. Weak acids and alkalies 
can all act as irritants, because they damage the upper viable and dead cell layers. You 
might think that people do not go around putting acids on their skin, but anybody who 
prepares food exposes their hands to acids in fruits and some vegetables.  

Why do you wear gloves? 
Curiously, even gloves that are worn to protect the skin or person (say from infective 
agents), can act as irritants. Why is this?  

One key molecular signal for formation of the normal pattern of keratinocyte differentiation 
is the dryness of the external world. If we occlude (cover up) skin on the hands with gloves, 
the increase in aqueous vapour pressure, leads to changes in differentiation, and a 
defective barrier. The result is contact irritant dermatitis. Another slightly counterintuitive 
irritant is water itself. Frequent hand washing, even in the absence of soap, damages the 
lipid barrier, and leads in some people to irritant eczema. 

The spectrum of potential agents that can irritate skin is wide. You could think about strong 
acids such as nitric or hydrochloric acid, or sodium hydroxide, but in practice most cases of 
irritant eczema relate to soaps, detergents, occlusive gloves, and frequent hand washing. 

I would be a little dishonest if I thought the above explanation of irritancy was absolutely 
water-tight (pun-intended). In reality I have connected some dots. The phenomena I have 
described are real — at least clinically— but we are still struggling with the exact cellular 
mechanisms. 

Differences  between contact allergic and contact irritant eczema 
By definition, both contact allergic dermatitis and contact irritant dermatitis are types of 
contact dermatitis. They are therefore morphologically near identical (there are endless 
academic arguments about some subtle difference in morphological differences which we 
do not need to get into here; and there may be obvious differences in body site 
distribution). 
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That the morphology both clinically and histologically are near identical does not mean that 
there are not important differences between irritant and allergic eczema.  

- Unlike contact allergic dermatitis, in contact irritant dermatitis, there is no period of 
sensitisation.  By contrast, in contact allergic dermatitis, whilst the first exposure may 
lead to sensitisation, this  is clinically silent. It is only with subsequent challenge that the 
disease is evident. This just reflects a key characteristic of the adaptive immune system – 
memory. By contrast, an irritant stimulus produces a certain inflammatory response the 
first time an individual is exposed to it. 

- In contact allergic dermatitis, the ability to react to an antigen is viewed as an all or 
nothing response. You are either able — or not able— to see an antigen as non-self. In 
reality this is a caricature. Earlier, I showed that some antigens such as DNCB can induce 
sensitisation in everybody, whereas other antigens only in some. In practice, we know 
that some people are more sensitive than others. That is, the same dose of antigen 
produces different magnitude of responses in different people.  

- In irritant dermatitis there is no period of sensitisation, and in large part there is a dose 
response in that the greater the exposure to irritants, the more the normal homeostatic 
responses are overcome (and hence a greater degree of eczema). Furthermore, we 
believe everybody in the population is sensitive to irritants to some degree. Some 
people may develop hand eczema from alcohol hand wipes more easily than others, but 
conceptually, we believe everybody is at risk if the exposure to an irritant is frequent and 
severe enough. 

The above paragraphs raise the question of what determines variation is susceptibility to 
contact irritant dermatitis? 

What determines susceptibility to irritant eczema? 
Intuitively, we can see that the prevalence of irritant eczema will be a function of exposure 
to irritants and individual susceptibility. If we increase the wearing of surgical gloves or the 
use of alcohol hand wipes, we can expect the prevalence of irritant eczema to increase. This 
is indeed what we have seen in healthcare workers, as use of gloves and hand washing has 
increased. Amongst the general public, the more use of soaps and many ‘skin-care’ 
products there is, the more irritant eczema we expect to see (the paradox hinges on ‘skin-
care’ products often not being good for skin). 

It can experimentally be shown that a defined exposure to irritants produces different 
responses in different people. These differences are most marked if the exposure is 
repeated and frequent.  

The single biggest risk factor for developing contact irritant dermatitis, is a history of atopic 
dermatitis. This leads us naturally on to the commonest type of eczema, atopic dermatitis 
(dealt with after the next section). 

Because usage of gloves in medical and paramedical employment has dramatically 
increased over the last 20 or 30 years, the problem of irritant dermatitis and other forms of 
hand eczema has increased. Most cases of eczema in surgeons or doctors will not be 
contact allergic eczema, but irritant eczema. Remember, this is not latex allergy —latex 
usually produces an acute type I hypersensitivity reaction, an immediate response. Patch 
testing to exclude a contact allergic eczema may however be needed. 

Managing irritant eczema 
You cannot cure the patient of the propensity to develop the disease. The aim is to 
minimise damage, and treat what is left. 

Minimising exposure to soaps and detergents, or other noxious agents, is crucial. If 
exposure is not reduced, pharmacological therapy faces an uphill battle.  
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Patients need to learn good hand care: wear gloves in cold weather (cold weather dries the 
epidermis out); avoid washing dishes, and exposure to irritant foodstuffs in the kitchen; 
avoid all soaps, and shampoos; and avoid polishes and many household cleaners. Indeed, 
irritant dermatitis management is a charter for domestic idleness! As you read on, you will 
see why I speak from experience 😀 . 

Atopic dermatitis 

Vignette 
Atopic dermatitis (atopic eczema) affects up to 20-30% of children, and is most common 
between the ages of 2 and 4. The disease often improves later during childhood, but not 
uncommonly recurs as facial eczema in adolescence or hand dermatitis in adulthood. In 
some patients severe atopic eczema is lifelong, in others it clears only to return with a later 
relapse. Finally, some people develop what seems clinically identical to atopic dermatitis in 
middle age with no evidence (or history) of atopy. 2-10% of adults are affected by atopic 
dermatitis. 
  
📸  here, here,  here,  here, here, here, here 

Before we move further into the clinic, and diagnosis and management, we need to 
understand the pathogenesis of atopic dermatitis a little better. In doing this you will 
paradoxically end up learning a lot about the clinical manifestations of atopic dermatitis. 

There are three factors we need to consider: 

1. Atopy, and the relation between IgE, an altered immune system and atopic 
dermatitis. 

2. The role of an abnormal barrier in the pathogenesis of atopic dermatitis. 

3. The role of infection or infectious agents including the microbiome in atopic 
dermatitis 

1. Atopy 
A wonderful example of circular definition, atopic dermatitis refers to a type of dermatitis 
that is frequently seen in atopic individuals.  We can define atopic operationally in 2 ways.  
  
- those individuals who have a personal, or family history of a group of disorders we have 

labelled as atopic (hayfever, atopic dermatitis and asthma) 

- individuals who have raised IgE antibodies and have a tendency to mount IgE responses 
to a range of common antigens which, as far as we can tell, don’t seem to threaten the 
integrity of the individual (e.g. house dust mite) 

 
As discussed in the skin biology chapters, IgE responses are characteristic of type 1 
hypersensitivity responses. The classical skin rash of a type 1 response has the clinical 
appearance of a nettle sting, that is of urticaria, or dermographism  The response is prompt 
and short-lived. An example would be the immediate contact reaction to peanuts placed 
on the skin in somebody who is extremely  sensitive to peanuts. Or the immediate urticarial 
response we see in somebody who is latex sensitive and who puts on a pair of latex 
containing gloves. These are not the clinical features of atopic dermatitis.  
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Stop right here, and go back if that last sentence came as a shock to you. 

By contrast, the clinical and pathological features of atopic eczema are the same as in the 
other types of eczema such as contact allergic dermatitis.   So what is going on? 

What role does IgE play in atopic dermatitis? Is it causal? 
If you experimentally assess a child with bad atopic eczema for IgE responses, either by 
measuring  allergen-specific IgE antibodies in blood (formerly known as RAST tests), or by 
prick testing, then such IgE antibodies will be high and many positive prick test responses 
will be seen.  

However, most researchers believe that these positive IgE responses are not directly causal 
of the eczema, but merely reflect an abnormal immune system (they might be useful as a 
diagnostic marker, but they are not the cause of the skin rash). This leads to a big 
therapeutic consideration:  

Removing the antigens from the environment of the patient will not be 
expected to improve the patient if the antigens are not causal and the 
patient’s skin is intact. 

Take me as a (very) pathological example…  

I had a history of severe atopic eczema as a young child and teenager, as well as episodes 
of bronchospasm and hayfever. Prick tests (not a test for pricks, in my case…) reveal that I 
reacted to cat and dog dander, as well as house dust mite and a range of foodstuffs. If a cat 
or dog is placed against my normal skin, no rash is evident — there is no eczema, nor is 
there any urticaria. 

However,  airborne allergens from a cat or dog cause me to develop bronchospasm and the 
signs of hayfever (I wheeze, my eyes itch and run, and I sneeze). The bronchospasm and the 
symptoms of hayfever are (in part) classic type I hypersensitivity reactions, but my eczema 
appears unrelated to the antigens that provoke my airways and mucosae: the eczema 
seems unrelated to house dust mite or food stuffs, and nor do the various foods that are 
positive on prick testing, induce any GI symptoms when I am challenged with them (as in, 
when I eat them). 
  

Type I reactions are a marker of the atopic state, but these antigens do not seem to be the 
cause of my eczema.  

Remember, if you were to biopsy my eczema the features you see are identical to contact 
allergic eczema, not those of a type I reaction such as urticaria. 

Finally, if you are not confused enough already, you need to know that adults in particular 
can present with eczema that is clinically identical to the pattern of eczema we see in 
individuals with known IgE associated atopic eczema, and yet they have no features or 
signs of the atopic state. These individuals have the cutaneous features of atopic eczema 
but are not atopic (based on history, family history or IgE levels or prick testing). 

One last thing. If you are sharp, you will have noticed that I dropped a caveat into the 
inline statement above:  

….if the antigens are not causal and the patient’s skin is intact. 

We will come back to this later in the chapter. 
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2. The role of an abnormal barrier in the pathogenesis of atopic dermatitis 
The above section highlights a central role for the immune system in atopic eczema,  
accepting that we still do not understand all the exact causal pathways. There is a second 
important abnormality — patients with atopic eczema have an inherited skin barrier 
abnormality. 

Filaggrin (filament aggregating protein) plays a key role in the formation of the skin barrier. 
A filaggrin deficient cornified envelope leads to a defective cytoskeletal barrier with 
abnormalities in lamellar bodies and the normal stratum corneum lipid barrier.  

Mutations of filaggrin occur in ~ 10% of many populations, and those with a mutation on 
one allele are three to five times more likely to develop atopic eczema. The relation is most 
apparent for patients with severe atopic dermatitis. Around 40% of patients with severe 
atopic eczema harbour loss of function mutations in the filaggrin gene on one or both 
alleles.  

You can develop atopic eczema without filaggrin mutations, but many suspect there may be 
similar functional effects from either mutations of other genes which, as yet, have not been 
identified, or from post-translational defects in the filaggrin pathways.  

Because nothing to do with eczema seems simple, I should just point out that mutations of 
filaggrin are associated with another skin disease as well: ichthyosis vulgaris. I am going to 
deal with this elsewhere, but suffice to say that in ichthyosis vulgaris, filaggrin mutations on 
both alleles are more likely. Ichthyosis is not a type of eczema, but both ichthyosis and 
eczema can co-exist in the same patient. 

The details of the relation between filaggrin and eczema are still being worked out, but the 
identification of this genetic mutation builds on a lot of prior clinical work. Patients with 
atopic eczema have been known for a long time to be intolerant of soaps and detergents 
—that is, they develop contact irritant eczema very easily.  

We will return to this later, but I would also point out that many suspect that the abnormal 
skin barrier early in life might mean that more antigens are able to penetrate the skin, and 
that some of the immunological abnormalities may be a (secondary) result of this primary 
barrier dysfunction. The case is not settled, however. 

3. The role of the microbiome in atopic dermatitis 
The skin of most patients with all but trivial atopic dermatitis is colonised with staph aureus, 
whereas in normal controls rates are ~5%. We also know that as the disease worsens, staph 
density increases and other aspects of the skin microbiome change. 

Some products of the innate immune system, particularly the production of defensins by 
keratinocytes are decreased in atopic dermatitis and this may contribute to an inability to 
deal with staph aureus on skin. In turn, we know that the microbiome exerts a number of 
effects on the  cutaneous immune system. 

If this is a key causal pathway, could eliminating or reducing staphylococcal load improve 
the skin in atopic eczema? Certainly, diseased skin in atopic eczema shows a high 
staphylococcal load, and traditionally antiseptics and systemic anti-staphylococcal drugs 
have been used in atopic eczema and reduce (temporarily) this load. 

One difficulty with interpreting the data on this topic is that staphylococci will colonise 
certain types of abnormal skin, and even if the skin is treated with topical corticosteroids 
then the staphylococcal burden diminishes.  Although overt staphylococcal infection of skin 
does occur — such as is seen in impetigo (Chapter 13) — how relevant this is in the context 
of atopic dermatitis is unknown.  
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The data does not allow for any dogmatism about the role of staphylococci and atopic 
eczema, but note that anti-staphylococcal treatments are widely used in atopic eczema, 
both topically and systemically. But the evidence about their efficacy in particular contexts is 
subject to challenge, I should add. 

Other aspects of the pathogenesis of atopic dermatitis 

Genetics 
Given what we have discussed, the inheritance of a barrier dysfunction, and the inherited 
nature of atopy, it is no surprise that atopic dermatitis is strongly familial. 

Twin studies show a higher concordance in identical (~80%) than non-identical twins 
(~15%). The inheritance is not Mendelian (but complex) and the sex incidence is equal.  

Empirical risk estimates suggest that an offspring of a parent with atopic eczema has a 20% 
chance of developing the disease; if both parents are affected then the chance is close to 
50%. 

Note the figures quoted for the chances of a child / offspring developing eczema are very 
similar to those quoted for psoriasis. Remember that the population prevalence of psoriasis 
is much lower (say ~2%), than eczema. 

Genome wide association studies have highlighted large numbers of loci as risk factors, 
although the effects of individual loci are small. Some of these loci appear to relate to 
molecules that have immune functions, and of course one locus reflects the effects of 
filaggrin mutations. 

Secular changes 
Genes are not the only factor in the causation of atopic eczema. It is thought that the  
incidence and prevalence of atopic eczema has increased by a factor of 3 over the last 40 
years. There is also some epidemiological evidence that atopic eczema is more common in 
populations that have undergone industrialisation. One hypothesis relates changes in the 
epidemiology of atopic eczema to improved hygiene (‘hygiene hypothesis’). In this 
hypothesis it is imagined that the presence of a reduced infective or parasitic load on 
children is associated with the development of atopy. Not all the data fits this intriguing 
hypothesis. 

As with any reports of changes in disease frequency, you also have to consider to what 
extent they may reflect changes in health care provision or diagnostic ‘habits’. In this 
particular context, most of us believe the increase in incidence is real rather than 
artefactual. 

A typical patient with atopic dermatitis 
A 📸  baby develops an itchy rash with scaling on the face and scalp at 6-12 months of age. 
The rash spreads, involving many of the extensor surfaces and varies in severity over time. 
Itch is a prominent feature with the child scratching and rubbing the affected areas. Sleep 
disturbance may be prominent. 

As the child grows older the rash appears worse in the flexures behind the 📸  knees and 
elbows, with the skin feeling weepy, and sticking to pyjamas. By contrast, much of the rest 
of the child’s skin feels rough and dry. Soaps and detergents (including bubble baths) 
makes the skin more itchy and the eczema worse. 

In the teenage years the eczema has largely subsided, but facial eczema occurs 
intermittently, and the young adult develops hayfever, to add to his history of mild asthma. 
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In adult life the skin is largely clear, but the patient knows to avoid soaps and tasks like 
washing dishes, because of irritant hand eczema. 

Diagnosis of atopic eczema 
The range of clinical features seen in atopic eczema is large, but making the diagnosis is 
usually easy — managing the patient harder. Research studies tend to use sets of 
diagnostic criteria and disease activity scoring systems, but these play little role in normal 
clinical practice.  

Prick testing (mentioned above) or measures of IgE have no role in routine clinical practice 
for the diagnosis of atopic eczema. (They may however be undertaken for associated type 1 
clinical syndromes such as urticaria or food allergy). 

Changes seen in atopic eczema include: 

- Erythema with little scale initially, through to erythema with a lot of scaling. Involved 
areas of skin in eczema are usually poorly demarcated from normal skin (in contrast to 
what you usually see in psoriasis). 

- Is the patient scratching? Are there excoriations (linear marks or gouges) from 
scratching? Is there blood under the nails? 

- In the acute state the skin is ‘wet’ because of widespread 📸  spongiosis and incipient 
blisters. 

- Lichenification. 📸  here,  here, and 📸  here. In the chronic form, plaques of skin may be 
markedly thickened and rough, with an exaggeration of the normal skin folds. This 
appearance is known as lichenification, and is a response to chronic scratching and 
rubbing. Sometimes instead of plaques, as you see in lichenification, you see more 
discrete nodules, that are a focal response to scratching, called nodular prurigo.  

- The skin all over may 📸  feel and look 📸  ‘dry’ and feel rough like 📸  sandpaper to the 
touch. 

- Focal lesions measuring millimetres (📸  papular eczema), rather than patches or plaques 
(📸  here, or 📸  here) measuring centimetres may be seen, and both types of lesion may 
be evident at the same time in the same patient. 

- In infants, cradle cap may be seen (yellow crusts and scale on the scalp) 

- Pityriasis alba. 📸  image. White slightly scaly patches on the face and trunk of children 
that may be confused with vitiligo (a fungus is not involved — despite the name). 

- Dennie-Morgan folds 📸  image: a double fold of the skin of the lower eye lid, 
secondary to rubbing. Increased peri-orbital pigmentation is also common. 📸  Periocular 
eczema in adults is markedly symptomatic 

- 📸  Cheilitis is sometimes seen, and the consequent licking of the lips leads to an irritant 
dermatitis around the mouth (‘lip-licking dermatitis’). 

- Recurrent conjunctivitis (due to rubbing) is common, but there are a variety of other 
ocular associations of atopic dermatitis including cataracts. You do not need to know 
further, except that excessive topical steroids applied to the skin around the eye, may be 
absorbed by the ocular mucosae. 

- On the palms and soles of any type of eczema, the physical signs may be different. You 
may see 📸  frank blisters, or lots and lots of very 📸  small vesicles, that may be 📸  difficult 
to see, (pompholyx). Often pompholyx is seen first on the sides of the fingers. In other 
patients, inflammation seems minimal but there is marked hyperkeratosis of the 📸  palm 
and 📸  soles. In 📸  hyperkeratotic eczema the physical signs may mimic psoriasis — you 
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may not be able to distinguish between these two diseases based on physical signs 
alone (nor will biopsy necessarily help) at a single time point.  

- In some patients with filaggrin mutations you may see hyperlinear palms 📸  here, here 
and here 

- Secondary infection can occur in all types of eczema, particularly with 📸  staphylococci. 
But herpes simplex secondary infection in atopic eczema is a major concern, and carries 
a (rare) risk of death or Herpes encephalitis in young children particularly. It is usually 
referred to as eczema herpeticum (📸  here, here and here). The clue is the presence of 
many ulcers that appear monomorphic and may be punched out. Eczema herpeticum is 
also discussed in Chapter 13 

Whenever you diagnose atopic eczema that doesn’t look completely right ask yourself:  

- Could this be a fungal infection? 
- Is this a primary staphylococcal infection such as 📸  impetigo ? 
- Could it be scabies? 
- Could contact allergic eczema  be playing a role? 
- In the absence of obvious inflammation, and the presence of lots of scale, could this be 

an ichthyosis? 

If there are no signs of scratching, reconsider your diagnosis of atopic eczema. 

Variation in eczema severity over time 
Eczema characteristically varies in severity over time. Several precipitants are known, which 
explain some — but not all — of this variation. 

- Low ambient humidity especially if the room temperature is warm, worsens disease. 
The skin dries, cracking and scaling occur, and scratch increases and the disease worsens 
(‘itch-scratch cycle’). 

- Wool. Wool is an irritant, especially in the presence of sweating. Keep wool away from 
direct contact with the skin and keep bedrooms cool. Use cotton next to the skin, 
instead. 

- Psychological stress. Stress from any cause will tend to increase scratching and make 
the disease worse. Stress from exams or joining a new school are relevant here. 

- Exposure to water, paradoxically dries the skin out. Soap and detergent exposure will 
worsen the disease. Avoid baths that are very hot, and keep bath time short and without 
soaps / bubble bath / other capitalist consumer society excesses. 

- An initial localised Staph. aureus infection of the skin may lead to a generalised 
worsening of the disease. 

- Atopics have an increased rate of Type 1 reactions to foodstuffs. This is more of a 
problem in children, in which urticaria may develop after ingesting particular foodstuffs, 
leading to increased itching and scratching, and a resulting worsening of the eczema 
from the scratching. 

Treatment of atopic dermatitis 
I can think of no other disease where misinformation is so widespread, with much of this 
misinformation being spread by health care staff. Parents, particularly of severely affected 
children, will understandably search for any help (and clutch at any straws for a cure), and 
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incorrect information and a failure to know what we understand about disease causation 
and management, jeopardises good care. 

Remember, the prescription pad is not everything. What you say, how you explain the 
disease and the possible course of the disease, are all critical. The triad is usually doctor, 
child and parents. Everybody who is involved in the care of the patient, whether GP or 
nurse, needs to work within the same factual information about what we know about the 
disease; what we know works therapeutically; and what are realistic tradeoffs. Well 
resourced and trained clinical teams in this context can be extremely helpful, but if not 
properly briefed, can leave the family even more confused. 

As is the norm in dermatology, we tend to start with very safe treatments and work 
‘upwards’ if needed. Remember, you need to monitor response as a guide to what you do, 
but also work with the parents who will be making observations far more often than you. 
Two points about this process are worth highlighting: 

- Physical signs do vary over time, and a child may seem well in a consultation with little 
disease, but have far worse disease with extensive scratching and sleep disturbance only 
a few days later (or even the same night). 

- Parents and patients will usually judge disease severity based on their experience of 
their own disease or the disease of their child. This is a within person perspective. This is 
different from that of a doctor who sees many patients and therefore tends to judge 
severity between patients. Often these perspectives need to be reconciled. 

Aims of treatment and management of atopic dermatitis 
The usual aim of treatment is not to banish the disease completely, but to reduce the extent 
of the disease such that a reasonable life is possible, and that the side effects of treatment 
are not intolerable or dangerous. Remember, you could almost always abolish disease 
activity in most patients simply by prescribing systemic corticosteroids or in many, super 
potent topical corticosteroids. Long term, this would not be sensible because of toxicity. 

A small child may be little concerned over the appearance of his skin, but the parents may 
worry more. Who are your treating? By contrast, sleep disturbance may cause problems for 
all. 

Prognosis 
Uncomplicated eczema does not result in scarring or permanent damage to the skin. Make 
certain the parents understand this, as in a child with very extensive disease, it is almost 
counter intuitive. Parents will worry about it, even if they do not ask you about it. 

Many children with atopic eczema do indeed ‘grow out of it’ but we do not have robust 
epidemiological data as to what proportion — it is the majority, however. Remember a 
significant proportion of those with hand eczema in adult life have a history of atopic 
dermatitis. The more severe the childhood disease, the greater the chance that the disease 
will persist into adulthood, or that after clearing, the disease will return. 

At one time doctors made prognostic predictions with probably too much confidence. For 
instance, saying that children with atopic dermatitis should not become doctors, or nurses 
or hairdressers and so on. On the other hand, remember that childhood atopic dermatitis is 
a key explanatory variable in those who have to give up certain types of employment due 
to occupational skin disease. 
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Avoidance and prevention 
Soaps, detergents and other agents that damage the barrier make eczema worse. Wool 
next to the skin irritates atopics and causes scratching. Scratching is more likely in hot 
environments. Bedrooms should be kept cool, and bedding and clothing cotton rather than 
nylon or wool. Soaking in the bath dries the skin and provokes scratching; bath water 
should not be too hot. 

As already discussed, the relation between type I antigens and atopic dermatitis is not well 
understood, but the rash of atopic dermatitis is not due to exposure to type I antigens. 
There is no evidence that avoidance of type I antigens such as house dust mites makes 
atopic dermatitis better. Similarly, even if somebody has a type I response to for example 
cats and dogs, we do not believe that exposure to such animals directly causes the rash of 
atopic dermatitis. 

There are however some important caveats to the above statements.  
In an earlier section I said: 

Removing the antigens from the environment of the patient will not be 
expected to improve the patient if the antigens are not causal and the 
patient’s skin is intact. 

The text underlined is very important. 

- If the skin is broken — as is often the case in atopic dermatitis due to scratching — then 
exposure to a type I antigen may provoke a type I response (i.e. an urticarial response). 
This results in the child scratching even more, which will, in due course, worsen the 
eczema. 

- Similarly, the evidence in favour of food allergies as a direct cause of atopic dermatitis is 
scant. But in some young children food allergies or food intolerance may result in type I 
responses involving the skin (urticaria), with the result that scratching leads to worsening 
of the atopic dermatitis. 

Practically, house dust reduction strategies are not effective, and attempts to banish the 
family pets and super-clean the house rarely result in demonstrable success. 

Emollients, antiseptics and bandaging  
Emollients are the first treatment tried in nearly all patients, especially in young children 
with mild disease.  They appear to hydrate, restore the skin barrier, and make the skin feel 
more comfortable. They probably reduce the need for topical corticosteroid treatment. 

There are a range of emollients available, from aqueous based ones through to greasier 
ones that may be more effective, but are messier. Some emollients cause an (immediate) 
stinging sensation in some patients within minutes or seconds of application. If this 
happens, switch to another one. The phenomenon is well recognised, but poorly 
understood. 

Emollients can be added to the bathwater, but remember they make slipping when getting 
out of the bath more likely, and the evidence in their favour, is poor. 

“The best emollient is the one the patient will use.” If a patient does not like ‘greasy’ 
emollients, or the emollient you have chosen, stings, they will not use them. 

Antiseptics. Whilst the exact role of staphylococci in the pathogenesis of atopic dermatitis 
is still unclear, antiseptics are frequently used to manage atopic dermatitis. This may in part 
be because most topical antiseptics are ‘drying agents’ and the skin in acute atopic 
dermatitis is frequently weepy and wet (not dry!). In these situations, potassium 
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permanganate or chlorhexidine added to the bathwater can help. Such antiseptics are also 
used (usually with systemic antibiotics) when the skin is obviously infected as is the case 
when there is widespread crusting and numerous pustules. 

  

Bandaging. Bandaging serves a number of purposes. It may protect the skin from damage 
due to scratching; it may reduce the sensation of itch by minimising the effects of external 
stimuli on the skin; and it promotes healing of broken skin. 

As students, you do not need to know the details of the types of bandages used, but 
remember it does not just involve applying crepe bandages to the skin — this would just 
result in the material sticking to the oozing skin resulting in tears and worse disease when 
the bandages have to be removed or soaked off. 

It is never acceptable to pass a patient to a nurse with instructions to 
‘bandage the patient’ unless you can define exactly what sort of dressing you 
wish to apply. A cardiologist would not say to a cardiology nurse: ‘give the 
patient a drug please’. Incorrect bandaging or topical treatment makes the 
disease worse. 

Topical corticosteroids 
Topical corticosteroids form the backbone of management for many patients. Their use is 
guided by efficacy on the one hand, and toxicity on the other. The main toxicities we worry 
about are: 

- skin atrophy (thinning, telangiectasia, striae and easy bruising), and 
- systemic absorption  leading to the symptoms and signs of Cushing’s syndrome.  

You can use either creams or ointments depending on whether the skin is dry or wet 
(creams for wet skin; ointments for dry skin). 

The BNF provides a list of topical steroids, and you do not need to know the individual 
names. Although once popular, it is seldom advisable to combine steroids and antibiotics; 
such combinations run the risk of causing sensitisation, and in children at least, antiseptics 
can usually take the role of antibiotics.  

Wet or dry? Acute or chronic eczema? 
If a patch of eczema is wet due to spongiotic epidermis ‘breaking open’, because it 
essentially comprises lots and lots of small blisters, or there are larger blisters present, it 
is referred to as acute eczema. You may also describe eczema as acute if it is red, and 
oedematous without much scale. If a patch of eczema appears dry and thickened, with 
or without lichenification, then it is referred to as chronic eczema. These distinctions are 
even clearer to the pathologist. 

However, the terms acute and chronic are often used in the time sense, and the 
meaning here is not quite synonymous with the above descriptions. A child may have 
had eczema for years and years, but may have ‘acute’ changes where the eczema say in 
his flexures is weeping; but at the same site, on another body site, the child may have 
skin that is dry and thickened secondary to his eczema. All very confusing and probably 
not too important except: 

Practical point: whatever the semantics, if the eczema is wet it needs drying out, and 
ointments should be avoided (the lipids float on the skin like oil on water — so use 
creams). Topical antiseptics are useful drying agents, and creams (which are water 
based) should be used. If the skin is dry, by contrast, use ointments rather than creams. 
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In general use as weak a topical corticosteroid as achieves a useful clinical effect. 
Remember systemic absorption is greatest in children and in flexural areas. 

Side effects of atrophy are a particular concern on facial skin (you get 
permanent telangiectasia).  

Whereas it is easy to find examples of overuse of topical steroids, it is arguable that the 
bigger problem now is underuse because of exaggerated fears about toxicity. Many 
children with moderate or severe disease suffer unnecessarily because the practitioner lacks 
the appropriate clinical confidence to prescribe stronger agents.  

In some situations topical calcineurin inhibitors (e.g. tacrolimus) provide an alternative to 
topical corticosteroids, especially on the face or skin creases. These drugs suppress T cell 
activation, and therefore reduce cytokine induced inflammation. They are less potent than 
the most potent topical corticosteroids but are free from the risks of causing skin atrophy. 
By contrast, because they are immunosuppressives, there is some concern about whether 
they might increase the risk of skin cancer (there is little robust long term data in man to 
allow one to be dogmatic, and the risk may be more theoretical than real). There are similar 
concerns about worsening herpetic infection. 

New topical agents: There are some new topical drugs such as crisaborole targeting novel 
pathways including phophodiesterase-4 inhibitors. They are not licensed in the UK (as I 
write). 

Antihistamines and eczema 
Explanatory video: Antihistamines and atopic eczema: confused? 

Although I am going to discuss systemic agents later, it makes sense to discuss 
antihistamines at this stage. The reason for this is that they are established drugs, they are 
mostly extremely safe, and they are widely used in primary care by non-specialists. 

The pathophysiology of itch and histamine were discussed in the Itch chapter. The essential 
points to remember are: 

- Itch is a characteristic of all types of eczema, especially atopic dermatitis. 

- The itch of all types of eczema is not mediated by histamine. It follows that topical 
antihistamines have no role to play in the management of atopic eczema. 

- Sedative anti-histamines are used (particularly in atopic eczema) because they are 
‘acceptable’ sedatives with a long safety history for both children and adults. They work 
because sedation of any sort diminishes awareness of itch and results in less scratching 
(the ‘itch-scratch’ cycle is broken).  

- Sedation may be a serious side effect in those who drive, operate heavy machinery,  
work at heights, or those who are frail and subject to falls. Sedative effects are 
synergistic with alcohol. 

- Antihistamines are considered to be more useful therapeutically in children than adults. 

Non-sedative anti-histamines have no role to play in the management of eczema. 

Beyond topical treatments for eczema 
The vast majority of patients with any form of eczema can be managed with the topical 
agents already described, and occasionally sedative antihistamines.  
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Remember, whatever the nature of the eczema, be it atopic, contact irritant, or contact 
allergic, management is predicated on avoidance of causative agents (allergens in the case 
of contact allergic eczema; and irritants for contact irritant and atopic eczema), together 
with the various topical agents starting with emollients. 

A minority of patients will however require more. The main agents to consider are 
phototherapy, oral agents and more recently parenteral agents such as the new biologics. 
These are discussed briefly below, but do not delve too deeply. 

Phototherapy 
Both UVB and PUVA have been used for eczema (see Chapter 1). As for psoriasis, UVB is 
safer but probably less effective than PUVA. The therapeutic effects of UVB are however 
less convincing or consistent than they are for psoriasis. Some patients benefit, but a 
significant proportion may also get worse during therapy. Patients need to be warned and 
closely followed up. Widespread acute (as in wet) eczema responds poorly, or may even get 
worse. 

Systemic immunosuppressives 
The main drugs used are prednisolone, azathioprine, ciclosporin, and methotrexate. 

Short courses of systemic prednisolone can bring severe atopic dermatitis under control 
speedily, but toxicity precludes long term use. In general, use of systemic steroids for atopic 
dermatitis is frowned upon in children, although whether this belief is always reasonable is 
not clear to this author. Suffice to say, topical treatment needs to be failing before systemic 
therapy is considered, and the decision needs to be made by experts. 

Ciclosporin and methotrexate have been discussed under psoriasis (Chapter 1). 
Ciclosporin is highly efficacious in eczema, rapidly resolving the pruritus within days, but 
given the chronic nature of eczema, chronic toxicity severely limits its use. Methotrexate is 
considerably less efficacious in this clinical context than ciclosporin. 

Azathioprine has a long track record of use but its effects usually take several months to 
kick in. Its major toxicities relate to its marrow suppressive activities (and the need to check 
TPMT (thiopurine methyltransferase) levels because there is considerable genetic 
polymorphism in the ability to metabolise azathioprine. Full blood counts for the initial 1-2 
months need to be done weekly. Its effects are often not striking. 

Retinoids: In general, retinoids would be expected to worsen some types of eczema. 
However, the systemic agent alitretinoin is used in some severe cases of hand eczema. The 
toxicities of retinoids have been discussed in the psoriasis chapter. 

Dupilumab: This is a human monoclonal that blocks IL-4 and IL-13 receptors, therefore 
interfering with IL-4 / IL-13 signalling. Patients may self administer subcutaneously, every 
two weeks. It is aimed at patients with moderate or severe disease. It is available in the 
NHS in the UK from 2018. 

You need to know that we use systemic drugs and be aware of their key hazards, but do not 
get too hung up on when exactly a dermatologist would use them — except that we use 
topicals first. 
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Other types of eczema 

The main clinical syndromes of eczema have been discussed above. There are several other 
types that are less important for you to know about. 

Varicose (venous) eczema 
📸  image 
This is most commonly seen on the legs of those with venous incompetence. Its mechanism 
is poorly understood. The management needs to be targeted at the primary problem: the 
vascular system. Remember however, that patients with venous ulcers or those who wear 
support stockings are at risk of developing contact allergic eczema from the creams or 
dressings used, or rubber in the support stockings. 

Discoid eczema (nummular eczema) 
Poorly understood, well demarcated annular areas most common in middle aged adults. 
May be no obvious precipitating factors. Treat with corticosteroids. There is probably little 
consistency to how this term is used. 📸  here, 📸  here 📸  here. 

Seborrhoeic eczema (seborrhoeic dermatitis) 
📸  image, 📸  image 
This is better understood as a response to the yeast Pityrosporum (Malassezia species) that 
is found on skin. If you kill the yeast, the rash goes. It is dealt with in Chapter 11. 

Questions on eczema 

1. What does the term spongiosis describe? 
2. What does lichenification mean? 
3. Why does the French aphorism about atopic eczema capture the essence of this 

disease? 
4. Name the three main syndromes of eczema? 
5. Why do we think not all people react to the same contact allergens (or haptens)? 
6. Why are some cases of contact allergic  eczema becoming more common? 
7. You suspect contact allergic eczema: name three pointers from the the history. 
8. What is the time course of contact allergic eczema (in patch testing) 
9. In patch testing, what does a false positive refer to? When are there false negatives? 
10. Explain the main players in the ‘bricks and mortar’ model of barrier function. 
11. List 3 risky activities or agents if you work in a kitchen (with respect to eczema). 
12. Compare and contrast contact allergic and contact irritant eczema. 
13. A colleague tells you he gets itchy hands within 5 minutes of putting on a pair of 

surgical gloves. Will patch testing be likely to help? 
14. Is atopic dermatitis most common after 10 years of age or before? 
15. You are told a child has a positive IgE response to house dust mite. Will more 

hoovering help the eczema? 
16. Filaggrin mutations are associated with 2 diseases. What are they? 
17. What are defensins, and what happens to them in atopic dermatitis. 
18. What is pityriasis alba? 
19. Name one ocular complications of atopic dermatitis.  
20. What dose the term pompholyx refer to? 
21. What is nodular prurigo? 
22. Name five factors that might affect eczema severity over time for a single patient. 
23. Does eczema cause scarring? 
24. Why do soaps make patients with eczema worse?  
25. List 3 local side-effects of topical corticosteroids? Name 2 systemic side effects. 
26. What is seen as an advantage of topical calcineurin inhibitors, when compared with 

topical corticosteroids? 
27. Why would you not use a non-sedative H1 blocker in eczema? Why would you not 

use a H2 blocker in eczema? 
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28. Alitretinoin is licensed for what sort of eczema? Are you surprised it works? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. 

Return to contents page 
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Chapter 5: Blistering disorders (Immunobullous)  

🖥  What is this chapter about? (2 minutes) 

🖥  Core Concept video:  Blisters, molecular glues and pemphigus (~4 minutes) 

Blistering conditions are uncommon, but you must know about them for at least two 
reasons: 

1. Some of them have a high mortality rate, and most cause significant morbidity. 
2. Diagnosis often relies on clinical suspicion: unless you know what to expect, you may not 

recognise it when you see it. 

The number of blistering disorders is quite limited, and in many clinical situations the 
differential is quite limited. We expect you to know about the following: 

- The immunobullous disorders (pemphigoid, pemphigus, and dermatitis herpetiformis). 
These are dealt with in this chapter. 

- Erythema multiforme, Stevens-Johnson syndrome (SJS) and toxic epidermal 
necrolysis (TEN). These are dealt with in the next chapter. 

- The very rare — but serious — staphylococcal scalded skin syndrome (SSSS), most 
commonly seen in young children. This is also dealt with in the  next chapter. 

In ed.derm.101: core concepts I explained the biology of blistering, and a Core Concept 
video covered similar content. Blisters reflect the accumulation of extracellular fluid either 
within the epidermis; between the epidermis and the basement membrane; or between the 
dermis and the basement membrane. (Extracellular fluid deeper within the dermis is a weal,  
as you see in urticaria). 

The main cause of this accumulation of fluid, is the loss of adhesion between keratinocytes, 
or between the keratinocytes and the basement membrane, or the attachments of the 
dermis to the basement membrane.  The defect in adherence may be due to defects in 
adhesion molecules on the cell membrane, or because the cell itself has lost it structural 
integrity and cannot metabolically support the molecules at the cell membrane. 

For instance, I have already mentioned a group of inherited disorders, epidermolysis 
bullosa (📸  image), characterised by blistering. These disorders often present at birth or 
soon after birth, and are mostly due to inherited defects in molecules that are involved in 
adhesion between different components of skin (keratins and desmosomes). Some produce 
severe scarring, whereas others do not. Whilst these disorders are of great interest 
conceptually, beyond what I have just written, we do not expect you to know anything 
more about epidermolysis bullosa. 

More relevant to this chapter (and the next) are disorders such as pemphigus in which 
certain adhesion molecules (desmogleins) are attacked by autoantibodies or, in the case of 
staphylococcal scalded skin syndrome, by bacterial toxins that inactivate the adhesion 
molecules. 
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Note, we now have a much more fundamental understanding of disease mechanisms, one  
that allows us to see what various blistering diseases have in common. You can inactivate 
adhesion molecules by: 

1. Mutation 
2. Autoantibodies 
3. Bacterial toxins 

The clinical result will  be blisters. 

A simple clinical heuristic: patients with widespread blisters may become seriously ill 
rapidly, and need a diagnosis that day. There is a significant mortality. Do not leave them till 
the next day.  
Whereas many scaly rashes change little over 24 hours, the same is not true of blistering 
conditions — even more so if the mucosae are affected. Patients with mucosal disease and 
blisters require a confident same-day diagnosis, and management plan. 

Pemphigus 

Core Concept video:  Blisters, molecular glues and pemphigus (~4 minutes) 

📸  pemphigus,  pemphigus01,  pemphigus02,   pemphigus03,  pemphigus04 

Before the introduction of corticosteroids, pemphigus vulgaris was usually fatal. Today it is 
treatable, but significant management problems relate to early diagnosis and control of the 
adverse effects of immunosuppression. 

There are 2 main types of pemphigus: pemphigus vulgaris and pemphigus foliaceous.  

- In pemphigus foliaceous, IgG antibodies act against desmoglein 1 (Dsg1). 
- In pemphigus vulgaris the attack is on desmoglein 3 (Dsg3) +/- desmoglein 1 (Dsg1).  

These antibodies to desmosomal proteins are causal: if you inject them into another host, 
they cause blisters. They are not an epiphenomenon. 

To understand the clinical features of these two diseases we need to understand the 
biology of these desmogleins (key desmosomal proteins), in particular three facts: 

1. Different desmogleins co-expressed in the same cells can compensate for the loss of the 
other. 

2. The pattern of expression of Dsg1 and Dsg3 is different within skin. 
3. The pattern of expression of Dsg1 and Dsg3 differs between skin and mucosae. 

Compensation between Dsg1 and Dsg3 
Dsg1 is present throughout skin, but  is expressed most highly in the superficial layers. By 
contrast, Dsg3 is expressed in skin in the basal and immediate suprabasal layers, but not in 
the superficial layers. If there are antibodies to Dsg1, as you see in pemphigus foliaceous, 
inactivation of Dsg1 leads to superficial blisters. This is because Dsg1 is the only one of the 
two desmogleins expressed in the superficial layers of skin, and so Dsg3 cannot 
compensate. 

If you have antibodies to Dsg3 only, then Dsg1 in skin can compensate for the lack of Dsg3: 
there is little or no blistering of skin. If however you have antibodies to Dsg1 and Dsg3 then 
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blisters of skin result, and the result is pemphigus vulgaris: there is nothing left to do the 
‘compensating’. 

The situation in the mucosae is different. 
In the mucosae, there is very little Dsg1 expression and Dsg3 is expressed in all layers. 
Antibodies or inactivation of Dsg1 therefore produces no mucosal phenotype (pemphigus 
foliaceous). However, antibodies to Dsg3 will cause mucosal blisters (📸  mucosal disease) 
and, as discussed above, few or no skin blisters (mucosal dominant pemphigus vulgaris). 
However, if you have antibodies to both Dsg1 and Dsg3 then you will have mucosal and 
extensive skin disease (mucocutaneous pemphigus vulgaris) 

Note: some of the images in dermnet.com are wrong: for instance  images labelled 
foliaceous  show mucosal disease (incorrect) 

Pemphigus of either type can occur at any age but it is most common in middle age.  It is 
more common in some genetic ancestral groups such as certain Jewish populations.   

Fogo selvagem: a rare variant of pemphigus foliaceous 
There is a fascinating epidemiological pattern of pemphigus foliaceous seen in Brazil which 
suggests that arthropods may be important as a vector for an infective agent that 
precipitates the disease.  This disorder is known as fogo selvagem (‘flaming fire’). The name 
gives you an idea of one of the main symptoms of pemphigus foliaceous: burning pain. 

Clinical Features of pemphigus 
Because blisters in both pemphigus foliaceous (and vulgaris) are superficial, they are easily 
missed because they break easily (see 📸  image). Patients may just present with erosions 
and crusts and be misdiagnosed as having eczema (📸  image). This is a particular problem 
in pemphigus foliaceous, because the blisters are even more superficial than in vulgaris. 

Mucosal involvement in pemphigus vulgaris may involve the eyes, mouth, pharynx, larynx, 
oesophagus as well as the genitalia. Virtually all patient with pemphigus vulgaris develop 
painful erosions of the mouth. 

The Nikolsky sign is usually positive: if you rub apparently normal skin, a blister develops; 
or if you press on a blister, it spreads outwards. 

In pemphigus foliaceous the rash is common on the scalp, the face, chest and upper back. 
It is easily misdiagnosed as seborrhoeic dermatitis (because there is scaling, crusting, and 
erythema but no obvious blisters). 

Diagnosis of pemphigus 
- biopsy of the blister will show acantholysis (separation of keratinocytes from each other) 

- a peri-lesional biopsy for direct immunofluorescence (IF)  will confirm IgG intercellular 
staining within the epidermis (the exact location depends on whether it is pemphigus 
foliaceous or vulgaris). 📸  Here is an image of positive vulgaris IF. 

- Indirect immunofluorescence against circulating antibodies are usually present and 
correlate to some extent with disease activity. 

Treatment of pemphigus 
- Large doses of systemic corticosteroids are required and immunosuppressive sparing 

agents such as azathioprine or mycophenolate are frequently used. 

- Drug treatment may be tapered off as circulating antibodies decline. 
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- Patients who do not respond to the above may be treated with intravenous 
immunoglobulin, anti CD-20 antibodies  (anti B cells) or cyclophosphamide. 

Pemphigus like syndromes can present as part of a paraneoplastic phenomenon. 
Paraneoplastic refers to a group of skin disorders that are associated with internal 
malignancies in which, if the malignancy is successfully cured, the skin disorder disappears.  
A further example would be dermatomyositis in adults (Chapter 17). 

Dermatologists have various neuroses about missing a diagnosis (or at least this one 
does….…). One hazard with blistering disorders, especially in pemphigus, is to not realise 
there is a primary blistering disorder, because scaling and crusting predominate. Your 
(sometimes) smug colleague tells you a week later: “remember that patient you saw last 
week and who you thought had ‘mild eczema, Prof?”. “I’ve admitted them, and started 
them on high-dose steroids, pending the results of the immunofluorescence.” Duh! 

Pemphigoid 

📸   pemphigoid,  pemphigoid02,  pemphigoid03, pemphigoid04, pemphigoid05 

Like pemphigus, pemphigoid is an antibody-mediated disease, only in this case the target 
antigen (or antigens) are against molecules involved in the anchoring of keratinocytes to the 
basement membrane (hemidesmosomes). As with pemphigus, the antibodies are not an 
epiphenomenon — they cause the disease. Pemphigoid is much more common than 
pemphigus. 

Clinical features of pemphigoid 
Pemphigoid can occur at any age but is usually seen in those over 60. Its incidence may be 
increasing for reasons that are not understood. It is the most common immunobullous 
disorder. 

A typical clinical scenario, would be the development of itchy urticated lesions, which may 
precede the onset of blisters by several months. The early rash may be diagnosed as 
eczema and on occasions patients present with itch for several years before the 
development of any cutaneous signs. 

The blisters are larger, and more tense and robust than those found in pemphigus. 
Involvement of the mucosa is only found in ~20% patients (contrast with pemphigus 
vulgaris (~100%); and pemphigus foliaceous ~(0%)). 

Pemphigoid gestationis  
📸  Pemphigoid Gestationis 

Refers to a type of pemphigoid seen during pregnancy (it was previously called Herpes 
Gestationis, but has nothing to do with the herpes virus). It is best viewed as the result of 
aberrant expression of paternal MHC on the placenta, and a maternal antibody response to  
placenta basement proteins, that cross react with the target hemidesmosomal proteins in 
skin.  
See the pregnancy chapter (Chapter 15) for more details. Another image of early lesions in 
this disorder is  📸  here. 

Diagnosis of pemphigoid 
Biopsies show an eosinophil rich inflammatory infiltrate and subepidermal blisters with IgG 
immunofluorescence staining along the basement membrane visible on peri-lesional 
skin. 
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Treatment of pemphigoid  
Historically treatment has been based on systemic corticosteroids although in recent years 
people with localised pemphigoid, or even people with more diffuse pemphigoid, have 
been treated with very potent topical corticosteroids. If the rash is more widespread, then 
the topical corticosteroids have to be applied to all of the skin’s surface (ie all the non-
blistered areas, too) — this is often impractical.  

Treatment is still usually with systemic prednisolone, with or without azathioprine, as a 
steroid sparing agent. 

Occasionally other immunosuppressives will need to be used. The course of the disease is 
chronic and the aim is to use the smallest dose of systemic immunosuppression compatible 
with clinical resolution. Remission will eventually occur in most patients. 

It seems likely, with hindsight, that many patients in the past were treated with doses of 
corticosteroids that were too high. The mortality of patients with pemphigoid still remains 
significantly above that of matched controls (~ 20-40% at one year in some series), some of 
which likely reflects infections secondary to the immunosuppression.  

Other treatments for those that do not respond to standard management include 
intravenous immunoglobulins (IVIG), anti CD20 antibodies or cyclophosphamide. 

There are rarer variants of pemphigoid in which the clinical picture is dominated by scarring 
of the mucosa, including the eye, mouth and genitals, as well as other variants in which 
scarring alopecia is featured. You do not need to know more about these. 

Dermatitis Herpetiformis (DH) 

📸   dermatitis herpetiformis, dermatitis herpetiformis02,  dermatitis herpetiformis03 

Dermatitis herpetiformis is a skin immunobullous disorder that is associated with  GI gluten 
sensitivity. Most patients have evidence of this associated gluten sensitive enteropathy, but 
only a minority have clinical GI symptoms. 

The pathophysiology is as follows: 

Gliaden is a component of gluten. Once gliaden is absorbed, it is a substrate for a 
transglutaminase enzyme in the GI tract. Some people with particular HLA groups see this 
complex as foreign, and helper T cells lead to the production of IgA antibodies  that 
interact with this gliaden/transglutaminase complex. A cross reaction with a another type of 
transglutaminase that is found in skin then occurs.  

Epidermal transglutaminase, which plays a key role in the production of the cornified 
envelope, diffuses into the dermis, and circulating IgA antibodies bind to the 
transglutaminase there, resulting in immunecomplex deposition. This leads to the 
recruitment of neutrophils and the release of proteases. The result is a neutrophil abscess, 
with positive immunofluorescence staining for IgA within the dermal papillae. 

Clinical features of DH 

- Patients with dermatitis herpetiformis have very intense itch, an itch that is often 
described as burning.  
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- Small clusters of vesicles are present, most commonly on the wrists, extensor aspects of 
the elbow and knees, and the sacrum and buttocks. The rash may be much more 
extensive. 

- There is no mucosal involvement. 

- The intense itch (and hence scratch) mean that intact vesicles may not be easily found. 
You have to know what you will find before you find it! 

The term herpetiformis comes from the fact that there are often clusters of small blisters 
resembling the blisters seen in herpes simplex infection, but infection does not play a role. 

Diagnosis and treatment of DH 
DH is a lifelong disease and immunopathologic confirmation of the diagnosis is essential 
(biopsy with immunofluorescence). Small polymorph abscesses in the upper dermis are 
visible, and direct immunofluorescence shows granular deposition of IgA in the papillary 
tips of the dermis. 

80% of patients with DH will have anti-endomysial antibodies (“GI transglutaminase”) 

Patients should be put on a gluten free diet, which reduces their requirements for 
medication and diminishes their increased risk of small bowel lymphoma. 

Dapsone is a remarkably effective treatment for dermatitis herpetiformis. Prior to the 
advent of immunofluorescence as a diagnostic tool, patients were given a tablet of 
dapsone and if the itching stopped within 48-72 hours the diagnosis was taken as 
confirmed. The effect is that dramatic. If the tablet is stopped (and the patient is not gluten 
free) the disease returns within a similar time frame. 

Note the occasional rare side effect of dapsone: agranulocytosis. More predictable is 
haemolytic anaemia.  Patients need close monitoring for several months after starting the 
drug.  

Why does a sulphonamide work for DH? We know that dapsone has various effects on 
neutrophil biology, so that is the best guess. Note dapsone works on the skin but not the GI 
tract. 

Questions on blistering disorders (immunobullous) 

1. Name 3 autoimmune bullous disorders 
2. Compare and contrast the body-site distribution of desmoglein 1 and desmoglein 

3. 
3. What are the classic findings on immunofluorescence in pemphigoid? 
4. What does acantholysis mean? Why does it occur in pemphigus? 
5. What are the classic findings on immunofluorescence in pemphigus. 
6. The age distribution of pemphigus and pemphigoid is not identical. What is the 

difference? 
7. Blisters that are superficial, present a diagnostic hazard. Why? 
8. What is the target of IgA antibodies in dermatitis herpetiformis? 
9. What are the findings on immunofluorescence in dermatitis herpetiformis. 
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10. What does the term ‘herpetiformis’ imply about the pattern of disease in dermatitis 
herpetiformis? 

11. What is a major hazard of a key drug used to treat dermatitis herpetiformis? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. 

Return to contents page  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Chapter 6: Blisters (other) 

Erythema multiforme, Stevens-Johnson Syndrome, Toxic epidermal necrolysis and 
Staphylococcal scalded skin syndrome 

🖥  What is this chapter about? (3 minutes) 

This clinical area is of great importance, despite some of these conditions being 
uncommon. Many of these syndromes are dermatological emergencies and untreated carry 
a high mortality. In some clinical situations, the failure to stop a causative drug or administer 
an antibiotic may result in the patient dying from the disorder. 

The 4 syndromes we need to discuss are: 

- Erythema multiforme (EM) 
- Toxic epidermal necrolysis (TEN) 
- Stevens-Johnson syndrome (SJS) 
- Staphylococcal Scalded Skin Syndrome (SSSS) 

First, a few words of explanation. The underlying classification of these disorders has 
changed numerous times over the years — only sometimes on the basis of new or relevant 
knowledge. These changes in classification matter little to the professional clinician, 
because many of us recognise these disorders as old foes however the books ‘lump and 
split’ them. But for students, this has spread confusion. So let me try and set out my store. 

Staphylococcal Scalded Skin Syndrome is, as the name suggests, a rash that resembles a 
burn due to a toxin produced by some strains of staphylococci. Its clinical appearance  
shows a striking similarity to some other disorders, especially TEN. If you kill the staph, the 
disease goes away. 

Erythema multiforme is usually a mild illness affecting the distal skin surfaces of young 
people, possibly with mild mucosal involvement. The classical clinical appearance is the 
‘target’ lesion. Virtually all cases of erythema multiforme are an immunological response to 
an earlier infection (such as herpes simplex). 

Toxic epidermal necrolysis (TEN) is (frequently) a catastrophic response to a drug, that 
picks out some people and not others on the basis of variation in drug metabolism and 
immunological reaction. It results in large sheets of epidermal / keratinocyte cell death, 
resembling a widespread burn, with mucosal involvement. It has a mortality of up to 50% in 
some contexts. 

Stevens-Johnson syndrome (SJS) is best viewed as a milder form of TEN in which the 
overall disease is milder but the mucosal disease predominates. 

Erythema Multiforme (EM) 

📸  EM1,  EM2,   EM3, EM4. 

- The characteristic clinical sign of erythema multiforme is the target lesion. This is an 
annular lesion with a red or dusky cyanotic centre, and a bright erythematous outer ring, 
separated by a slightly paler zone. There are therefore 3 colours to the target. 
Haemorrhage or blistering may occur in the central lesion. The lesion is initially macular, 
but then may become raised. 
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- The rash is most common on the extremities: acral (hand and soles), face, elbows, knees.   

- Erythema multiforme is most common in young people (under the age of 40) with males 
suffering more commonly than females. 

- The main causes of EM are infections, commonly herpes simplex or mycoplasma. Other 
infections may cause it too. Very rarely drugs might precipitate EM (emphasis on the 
word ‘rare’). In HSV caused EM you find expression of HSV DNA within the skin lesions 
(although you cannot cultivate the virus from the skin lesions). 

Clinical cameo 
A typical patient, with erythema multiforme, will therefore be an 18 year-old male who 
develops herpes simplex (often recurrent) and then a week to two weeks later, develops the 
characteristic target lesions of EM on his palms which then spread to other body sites and 
the mucosae. The initially macular lesions appear over the course of a day, and are fully 
developed at three days with bullae and haemorrhage in some cases. They subside over a 
few weeks, without any scarring of the skin. 

Since erythema multiforme can affect the mucosae, it may not be possible to distinguish 
between EM of the lip and the original herpes simplex. Mucosae affected include the oral 
mucosae, eyes and genitals. 

EM is often subdivided into EM minor and EM major. In the former, mucosal disease is mild 
or absent, wheres in EM major it is more severe. Fever and joint pains are a feature of EM 
major but are absent in EM minor. 

Pathology of EM 
The diagnosis is usually suspected clinically but biopsy confirmation is sometimes 
warranted. The classic features are of widespread epidermal cell death (keratinocyte death) 
with some dermal inflammation. You need to interpret the pathology with the clinical 
appearance, as the histology is not pathognomonic. 

Treatment of erythema multiforme 
If patients develop repeated episodes, it is almost certainly due to recurrent herpes simplex 
(even if herpes simplex is not clinically obvious), and chronic antiviral treatment with 
aciclovir or a similar antiviral agent should be considered.  

In the acute phase, no treatment beyond basic skin care with antiseptics is usually 
necessary. If EM is markedly symptomatic some people use topical steroids. Some clinical 
experts in this group of disorders have used systemic steroids for severe EM although good 
evidence for efficacy is lacking. If mucosal involvement is severe, IV fluids might be needed 
(uncommon). Even in HSV caused EM there is no evidence that treatment of HSV improves 
the outcome once EM has started. 

Eye involvement with or without symptoms warrants an ophthalmology consult, because of 
the potential for late scarring. 

Rees’ law states that if a patient is referred with apparent ‘target’ lesions by a physician they 
will most likely not have erythema multiforme. The correct diagnosis is more likely to be 
urticaria, or a toxic type (‘measles like’) drug rash. Not all round things are target lesions; 
nor is Rees always right. 
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Toxic Epidermal Necrolysis (TEN) 

📸   TEN, TEN02, TEN03, TEN04, TEN05, TEN06 

Toxic epidermal necrolysis is a medical emergency. It is most common in the elderly, but 
can occur (very rarely) in children, and is a potentially fatal skin and mucosal adverse drug 
reaction. 

The peak risk from a drug is between 7 and 28 days after commencement. It is widely 
believed that genetic differences underpin why some people develop TEN and others do 
not.  

There is growing evidence for genetic variation at HLA loci underpinning which people 
develop TEN in response to some drugs (e.g. allopurinol); in some populations, a case can 
be made for genetic screening before using such drugs (e.g carbamazepine in East Indians).  

Differences in drug metabolism (slow acetylators) between people also appear relevant, 
and the risk of TEN is greater in those who are immunosuppressed. 

Clinical presentation 
The clinical features include a sudden onset of diffuse erythema with sheets of skin 
undergoing necrosis. Wrinkling or blisters within those sheets may be seen. The epidermis 
lifts off the basement membrane due to widespread keratinocyte cell death. Rubbing 
normal apparent skin will cause the epidermis to come away — TEN is Nikolsky positive.  
Pyrexia, malaise, dysuria and sore eyes, may precede the onset of the rash. 

Macular deep red/blue areas with some similarities to target lesions may be seen, but 
classical target lesions are not seen. Whereas EM is acral and peripheral, TEN is often worst 
on the trunk, although any area can be affected.  

As you can imagine, the lesions are excruciatingly painful, and the mucosae, including the 
eyes, mouth and genitalia, are likely to be involved.  

Once seen, the rash (and the patient) is unforgettable. 

Pathology 
In TEN there is full thickness epidermal death due to Fas mediated cell apoptosis (as we 
shall see, in SSSS the split is at the level of the granular layer). 

Management of Toxic Epidermal Necrolysis 
Management comes down to general and specific. Do not neglect the former in the search 
for the magic bullet of the latter 

Stop relevant drugs ASAP! 
All drugs except absolutely essential drugs should be stopped. The limitation here is that 
many drugs have a slow half life or the immunological reaction that underpins this disorder 
may be to drug metabolites that may have a prolonged half-life. The HDU physician should 
be in the best position to make a judgement call on whether particular drugs are absolutely 
essential and cannot be stopped.  

The peak risk period is between 7 and 28 days after a drug is started but it is important to 
realise that not all drugs are equally likely to be causative. For instance, allopurinol, 
carbamazepine, sulphonamides are high risk, whereas ACE inhibitors, betablockers and 
calcium channel blockers are unlikely to cause TEN. 

�70

https://en.wikipedia.org/wiki/Toxic_epidermal_necrolysis#/media/File:Toxic-epidermal-necrolysis.jpg
http://dermnetnz.org/imagedetail/15299
http://dermnetnz.org/imagedetail/15301
http://dermnetnz.org/imagedetail/15293
http://www.dermnetnz.org/imagedetail/22627
http://www.dermnetnz.org/imagedetail/22625


General management of TEN patients 
Patients should be managed in an appropriate high dependency area with skilled input 
from HDU / ITU physicians to monitor fluid balance, ensure adequate analgesia and to 
advise. A controlled pressure thermoregulated bed and aluminium survival sheet should be 
used. Skilled dermatological nursing is also required: the skin lifts off with any attachments 
to the skin (for instance ECG leads or at sites of vascular access), and attention needs to be 
paid to the eyes and surrounding skin, the mouth, the nasae, the intertriginous areas, and 
the genital and perianal areas. 

Ophthalmological input is required to assess ocular involvement 

The main cause of death is infection and the hypercatabolic state.  

Prognosis and SCORTEN 
There is a clinical scoring system called the SCORTEN, which provides some prognostic 
information, and is based on age, extent of rash, heart rate, glucose, bicarbonate level etc. 
You don’t need to memorise it. TEN has an overall mortality of ~40%, with a SCORTEN 
score of over 5 predicting death in 90% of cases. 

Specific treatments for TEN 
Despite the overall severity of this condition we do not know how to treat it 
pharmacologically. 

Historically, systemic steroids were often used. Basic science has suggested that Fas 
mediated death of keratinocytes may be important, and it has been fashionable to use 
intravenous immunoglobulin (IVIG) (which can oppose this action, at least experimentally). 
Alternatively anti-TNF drugs have been used ( infliximab or thalidomide), as has ciclosporin 
in the past. 

There is however no good RCT evidence to support any of the above as therapeutic 
agents, and these treatments may carry significant risks (trials of thalidomide were stopped 
because of higher mortality). Advance is limited by the variation in natural history, 
differences in diagnostic habits between centres, and the fact that TEN is rare for any 
individual unit.  

TEN or TEN  like conditions (see below) are uncommon, at around 2/million person per 
year. This means that even large centres see few cases, and management may be 
suboptimal. In some centres, such as Paris, all cases for a total population of around 10 
million persons are managed in a designated HD unit run jointly by intensivists and 
dermatologists. I suspect this leads to better care. 

Stevens-Johnson Syndrome (SJS)  

 📸  SJS mouth,  SJS lips,  SJS, SJS eyes 

SJS is best viewed as a milder variant of TEN with a body area involvement of <10%, but 
with mucosal involvement. The pathophysiology and cause of SJS is similar to that of TEN, 
but morbidity and mortality is lower, with a mortality rate for SJS of <5%. 
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Staphylococcal Scalded Skin Syndrome (SSSS) 

📸   SSSS,  SSSS 02, SSSS03 

SSSS is the result of a circulating toxin produced by particular subtypes of staphylococci.  

The toxin is a serum protease that cleaves desmoglein 1 (Dsg1) (a key component of the 
desmosome high up in the epidermis and this target antigen is the same as in pemphigus 
foliaceous). In SSSS the toxin is circulating, whereas in bullous (staphylococcal) impetigo 
the toxin is localised to (a) particular area(s) of the skin. 

Clinical features of SSSS 

- Desmoglein 1 (Dsg1) is not a component of the mucosal desmosomes so mucosae are 
not affected (contrast with pemphigus vulgaris, and TEN). 

- It is usually seen in children under the age of 5, although rarely may occur in adults who 
are immunosuppressed or have renal failure (the toxin is cleared by the kidney) 

- The site of the staph infection is not usually the skin, and skin swabs will usually be 
negative (contrast with impetigo). In children, common sites of infection are the 
nasopharynx or the conjunctivae. 

- Onset is with a scarlet fever like rash, often around the mouth and nappy area, with 
perioral crusting and furrowing. The erythema first appears on the face, with or without 
oedema, and then generalises particularly to intertriginous sites The child is pyrexial but 
often looks reasonably well (at least initially).  

- There is intense pain, with separation of the skin in sheets on a red base. 

- Over 48 hours widespread flaccid blisters develop. The Nikolsky sign may be positive. 
The child looks as though it has been scalded  (hence the clinical epithet, ‘scalded skin’). 

Diagnosis and treatment of SSSS 
Diagnosis relies on clinical suspicion. The child may not be very ill (initially). A superficial 
biopsy will support the diagnosis, and differentiate SSSS from TEN .  

Culture swabs from the throat, and eyes. The skin is not usually the site of the staph 
infection, so swabs are negative. 

Patients should be put on IV anti-staphylococcal drugs (flucloxacillin, vancomycin, or as 
advised by microbiology). Supportive care is important as is barrier nursing. Mortality with 
treatment is very low. 

SSSS rarely occurs in adults, but can occur in the chronically immunosuppressed adults and 
in sick patients on ITU. 

Students worry about how you differentiate TEN from SSSS. Do not spend time worrying. 
Both are very rare, and mostly we just want you to know that these rare (and possibly highly 
treatable) conditions occur. 

You will be right most of the time if you remember: TEN usually occurs in older persons, 
and SSSS usually occurs in children under five. SSSS does not affect the mucosae, whereas 
TEN does. A biopsy will distinguish the two disorders (site of the epidermal split). 
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Questions on blistering disorders 

1. Name 2 infectious precipitants of erythema multiforme. 
2. Describe a typical target lesion seen in erythema multiforme. What is the classic 

distribution of lesions? 
3. Recurrent erythema multiforme is often due to what? 
4. What is Nikolsky’s sign and name 2 diseases you may see it in? 
5. Contrast the body site distribution of erythema multiforme and TEN. 
6. Are the mucosae involved in TEN? 
7. Discuss the management and treatment options in TEN. 
8. What is SJS? 
9. Does SSSS affect the mucosae? What is the underlying pathogenesis? 
10. Do you expect skin swabs in SSSS to be positive? 
11. How might you distinguish between TEN and SSS (i) demographics (ii) on histology. 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (in preparation). 

Return to contents page 

Blistering diseases provide a striking example of how molecular studies have unified 
what once seemed very different processes when I was a medical student. I have told 
you that one major cause of blistering is a breakdown in the ‘glues’ that holds 
keratinocytes together, or keratinocytes to the basement membrane, or the basement 
membrane to the dermis. 

I have told you about three mechanisms that interfere with the desmosomal glue that 
sticks one keratinocyte to another. There may be antibodies that inactivate the 
desmosomes (pemphigus); there may be a toxin that inactivates the desmosomes 
(SSSS); or there may be mutations in the genes coding for desmosomal components 
(some cases of epidermolysis bullosa). So different causative agents, but a similar final 
common pathway: blistering due to lack of cell adhesion.
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Chapter 7: Vasculitis+ 

🖥  What is this chapter about? (2 minutes) 

My choice of title ‘vasculitis+’ is, I accept, a bit of a cop out. What I am going to do is 
describe the commonest type of vasculitis, and then some other disorders which are 
perhaps more important in internal medicine than dermatology. True, some of these 
diseases have a slight overlap with vasculitis and, in many of them, neutrophils play an 
important role. But in all honesty, what most of these disorders have in common is that 
doctors need to have heard of them, and from the skin point of view they usually seem to 
be responses to “something” going on elsewhere in the body. 

Vasculitis 
Vasculitis refers to damage or destruction of the vessel wall secondary to an inflammatory 
process. 

📸  vasculitis, 📸  vasculitis 02, 📸  vasculitis 03, 📸  vasculitis 04 

The standard textbook classifications of vasculitis refer to the: 

- size of vessel affected,  
- the dominant cell type, 
- and whether the vascular inflammation is ANCA associated or immune complex. 

In what follows, I do not follow this approach, rather I just describe the archetypal vasculitis 
we see in dermatology, together with a rare mimic that is not to be forgotten. 

Pathogenesis 
The most common mechanism is deposition of immune complexes in the vessel wall 
leading to complement activation and activation of neutrophils with resulting damage to 
the vessel wall and an inflammatory reaction around the vessel.  A variant of this is found in 
the ANCA positive vascular disease where IgG antineutrophilic cytoplasmic antibodies react 
with intracellular antigens on neutrophils and also activate neutrophils leading to an 
antibody dependent cellular cytotoxicity of the endothelial wall. 

At a clinical level, the main triggers to always think about with any vasculitis are:  

- infections 
- drugs 
- an underlying systemic inflammatory process (e.g. SLE, rheumatoid arthritis, ANCA 

positive vasculitis). 

Remember: saying the patient has vasculitis is not the same as identifying the cause of the 
problem. 

Leucocytoclastic Vasculitis 

This is the most common type of cutaneous vasculitis seen in dermatology. 

Immune complex deposition leads to inflammation of the post capillary venules. The vessel 
wall is damaged with fibrin deposition, and neutrophils move out of the blood vessel into 
the surrounding skin. A remnant of polymorph nuclei is known as nuclear dust and gives 
the name (leucocytoclasis).  Early on in the reaction immunoglobulin deposition may be 
demonstrated on histopathology. 
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Clinical Features 
The characteristic skin lesion is of palpable purpura.  This is most common on the legs, but 
can involve any part of the body.  Early in the course the lesions may not show purpura, but 
just erythema without being raised. Lesions at different stages of evolution may be present 
in the same individual at the same time. 

Lesions can vary from a couple of millimetres up to a couple of centimetres, and may be 
blistered, or even largely pustular.  They may break down leaving painful ulcers. 

The main ‘causes’, or associations of leucocytoclastic vasculitis are: 

- Infections, such as hepatitis A, B or C, streptococci or mycobacterium. 

- Drugs, including beta blockers, penicillins and thiazide diuretics. 

- Malignancies, including chronic lymphocytic leukaemia, lymphoma and myeloma. 

- Small vessel vasculitides. Wegener’s, Churg-Strauss and polyarteritis nodosa may be 
associated with leucocytoclastic vasculitis 

- Systemic diseases: including inflammatory bowel disease, SLE and Behcet’s syndrome. 

Diagnosis and Management of leucocytoclastic vasculitis 
The diagnosis can usually be made clinically but a biopsy is usually appropriate. It is 
important to make a thorough search for causes as outlined above, but  remember the 
importance of picking up infections that may cause a septic vasculitis (discussed 
below). The legs are usually the worst affected areas and patients do better with bed rest, 
elevation of the legs and compression bandaging.  Some people use highly potent topical 
corticosteroids.   

Systemic steroids appear to improve the resolution of the disease and dapsone is another 
alternative. Before prescribing systemic corticosteroids you need to be confident that the 
rash doesn’t represent septic vasculitis. 

The condition will resolve in the majority of patients over a period of 2-6 weeks. In a 
minority, the condition is chronic with a course punctuated by recurrent episodes of 
vasculitis. 

  

Septic Vasculitis 

This is rare, but fatal untreated: a diagnosis not to miss. It can present with a very similar 
clinical picture to leucocytoclastic vasculitis, often in young people. 

A particular sub-type of leucocytoclastic vasculitis is known as Henoch-Schönlein 
purpura. This is mainly seen in children under the age of 10 years and is a 
leucocytoclastic vasculitis characterised by the presence of IgA in the skin lesion, and 
particularly in the kidney. Usually there is a history of a preceding upper respiratory tract 
infection. The skin rash follows the infection by 2 to 3 weeks and patients develop joint 
pains, abdominal pain and, in 50%, renal disease. Assessment of renal function requires 
renal input and the abdominal pain reflects mesenteric vasculitis. The vasculitis in many 
patients resolves spontaneously with bed rest and supportive care, but any progressive 
renal disease may need to be more aggressively treated.
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Patients are usually (but not always in the early stages) sick, the lesions similar to those seen 
in leucocytoclastic vasculitis, but more often pustular with blistering and necrosis. Patients 
may be pyrexial with signs of damage in other tissues.  

Find, and treat the infection. 

By definition there are circulating microorganisms, and you may see microorganisms, and 
thrombi in the post-capillary venules. There may be associated immune complexes. 

The chief infections to think about are: 
- Gonococcus  
- Sub-acute bacterial endocarditis  

Remember the  classic lesions in SBE:  
- Janeway spots: Superficial hemorrhagic lesions on the palms.  
- Osler’s nodes: Deeper red lesions found most commonly on the tips of the fingers and 

toes as well as on the thenar and hypothenar eminences. 

Other causes of septic vasculitis include infection with staphylococci, meningococci or fungi 
such as Aspergillus or Candida. Think hard about this diagnosis in patients who are 
immunosuppressed. 

Pyoderma Gangrenosum (PG) 

📸  pyoderma gangrenosum,   pyoderma gangrenosum 2,  pyoderma gangrenosum 3, 
 early pyoderma gangrenosum 

The usual story is of an inflammatory lesion, commonly on the legs, very small and painful, 
which initially looks like an insect bite. This then becomes pustular and breaks down, 
leaving an ulcer with a red/purple edge. The ulcer grows in size, sometimes explosively, and 
is accompanied by pain. It may expose deep structures such as tendons and muscles. The 
edge may be undermined with gunmetal/blue coloured edges. It heals leaving cribriform 
scarring. The patients may be systemically unwell.  

It is hard to diagnose in the pre-ulcer stage. 

Some patients with pyoderma granulosum show pathergy, that is that they develop PG 
lesions at the sites of fairly minor trauma such as venous line insertion. 

Diseases Associated with Pyoderma Gangrenosum 
- Inflammatory bowel disease 
- Rheumatoid arthritis 
- Ankylosing spondylitis 
- Myeloma, IgA gammopathy 
- Diabetes 
- Chronic active hepatitis 
- Primary biliary cirrhosis 

Pathology 
There is a large neutrophilic infiltrate with fibrin deposition in the vessels and 
leucocytoclasis. You may see evidence of vasculitis. 

Diagnosis and Treatment 
Pyoderma gangrenosum is a clinical diagnosis. The pathology may be supportive but is 
not sufficient to make the diagnosis. The differential is of other causes of ulceration, 
including arterial and venous pathology, although they rarely cause diagnostic problems; 
and tumours.  
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The mainstay of treatments are systemic corticosteroids and treatment of any underlying or 
associated diseases. Topical corticosteroids are often used, although evidence is poor for 
efficacy. A variety of other immunosuppressive agents may be tried. 

Rarely the ulcer of PG is misdiagnosed as skin cancer and the lesion excised. The result is 
an even bigger ulcer, and the author has even seen cases where the surgeon has then gone 
back yet again to make an even bigger hole. Dermatology is not just for dermatologists —
which is why you have to read this book. 

Sweet’s Syndrome (acute febrile neutrophilic dermatosis) 

📸   Sweet’s,  Sweet’s 02,  Sweet’s 03 

The alternative name for Sweet’s syndrome, acute febrile neutrophilic dermatosis gives 
you some clues as to what to expect. 

Patients present acutely with plaques or nodules, that to the uninitiated often look blistered  
due to the amount of oedema (blisters can occur, however). Lesions may be pustular. There 
may be associated arthralgia, and of course pyrexia. Pathergy as in pyoderma 
gangrenosum or Behcet’s may occur (see above). 

Pathology shows oedema in the high dermis, a prominent neutrophil infiltrate and possibly 
vasculitis. 

The diagnosis is largely clinical but pyoderma gangrenosum, leucocytoclastic vasculitis, 
erythema nodosum or a real staphylococcal abscess may come into the differential. Sweets 
is a feature — and may be the first clue — of acute myeloid leukaemia, but is seen in a 
variety of other clinical contexts: infections, malignancies, gammopathies, drugs, 
autoimmune disorders. 

Treatment 
The disorder responds dramatically to prednisolone given over a few weeks. 

Erythema Nodosum 

📸 † image1, 📸 § image2, 📸 § image3, 📸 ⁊ image4, 📸 ⁊ image5 

Clinically erythema nodosum presents as a self-limiting panniculitis (inflammation of the fat) 
with painful red raised or indurated lesions most commonly on the lower legs in young 
adults. There is no ulceration and the epidermis appears intact. It is more common in 
females than in males. There may be malaise, pyrexia and arthralgia. 

Potential triggers or associations include: 

- Drugs: Oral contraceptives, Penicillin 
- Bacteria including streptococci, or mycobacterial 
- Sarcoidosis 
- Brucellosis 
- Malignancies including lymphoma or leukaemia 
- Inflammatory bowel disease 
- Behcet’s syndrome 
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Diagnosis and Cause  
Despite the long list of causes, in over half of patients there is no explanation. Remember: 
search hard for infections.  

NSAIDS often provide adequate relief and some degree of rest and compression stockings 
may help. Occasionally you will need to use systemic corticosteroids. Most patients only 
develop one episode but recurrences occasionally occur. 

Differential Diagnosis 
The main differential is with a genuine nodular vasculitis (rare), which can present a similar 
picture (and is usually due to TB), or other rarer forms of panniculitis such as alpha-1 
antitrypsin deficiency, or fat necrosis. 

In my more cynical moments I wonder if certain diseases were only ‘invented’ so that 
students could be tested in MCQs on the long list of causes. I am thinking of erythema 
nodosum, pyoderma gangrenosum, or leucocytoclastic vasculitis. 

Questions on vasculitis 

1. Define vasculitis. 
2. Name 5 causes of vasculitis. 
3. What does leucocytoclasis mean? 
4. Palpable purpura means what? When is it seen? 
5. Describe the range of morphologies seen in vasculitis. 
6. Outline the syndrome of Henoch-Schönlein Purpura. What systems apart from skin 

may be involved? 
7. Name 2 causes of septic vasculitis. 
8. Name 2 classic skin signs of SBE. 
9. What is pathergy? What disease may you see it in? 
10. How do you confirm a diagnosis of pyoderma gangrenosum? 
11. Provide an alternative name for Sweet’s syndrome. 
12. List 5 causes of erythema nodosum. 
13. What disease does TB cause in addition to erythema nodosum, that may look 

similar? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation) 

Return to contents page  

�78

https://soundcloud.com/user-40888762/sets/edderm101
http://reestheskin.me/teaching/edderm101support/
https://vimeo.com/album/5327216


Chapter 8: Photosensitivity and UVR 

🖥  What is this chapter about? (2 minutes) 

🖥  Core Concept videos:  
Sunburn, DNA and and cancer (~9 minutes) 
Physics matters! UVR and the skin (~20 minutes) 

These are a group of disorders that are provoked by either ultraviolet radiation (UVR) or 
visible light. They are often dramatic and the clinical clue to their nature lies in clinical 
suspicion, the patient’s history and the body-site distribution. Be warned however, that 
unlike sunburn, which has a predictable temporal and body site relation with UVR exposure, 
some photosensitive disorders are much harder to diagnose and explain — even though we 
know they are related to UVR / visible light. 

The disorders we expect you to know about are: 

- polymorphic light eruption (PLE) (very common). 

- solar urticaria (rare, but a subset of urticaria, mentioned earlier, Chapter 3). 

- lupus erythematosus (LE) (mentioned here but dealt with elsewhere, Chapter 12). 

- two types of porphyria (a rare group of genetic disorders of haem biosynthesis). 

- phototoxicity and drug induced photosensitivity. 

Body site distribution of  photosensitive disorders 
The areas of maximal sun exposure are the tops of the ears (more so in men with short hair), 
the cheeks, the nose, the scalp vertex if bald, the face, and the dorsum of the hands. 

Depending on what the patient wears, you may see a distribution mirroring protection from 
clothes: for instance a rash in a ‘V’ shape on the upper chest, reflecting the ‘V’ of a shirt; or 
a rash commencing half way down the upper arm, mirroring short sleeves. 

Remember to look at relatively shielded areas: underneath the nose, under the chin or 
behind the ears — the rash should be less evident there. 

Sadly however, not all UVR / light induced rashes seem to have read the textbooks. In 
PLE (polymorphic light eruption) for instance, the face is often relatively spared as is the 
back of the hands. Similarly, in some types of LE the rash appears worse on sites such as the 
shoulders, upper back and chest, that have not received the most UVR. Occasionally, the 
rash may be seen on areas that have apparently been protected from UVR. 

Diagnostic phototesting 
If photosensitivity is suspected then diagnostic phototesting should be considered. This 
usually involves exposing test sites on the back to a graded series of exposures to particular 
wavelengths of UVR, or visible light. If the rash is reproduced, then the case for UVR or 
visible light being the cause of the rash is greatly strengthened. This image shows the 
induction of solar urticaria. 

In practice, there are several limitations. 

First, whilst in some disorders, such as solar urticaria, the response to testing is seen within 
minutes, and is very convincing (see above image). In others, such as LE, any response may 
be over a week or two later, and is easily missed.  
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Second, phototesting is most easily carried out using small test areas (say 1cm2) but to 
provoke some disorders larger areas of exposure are required. 

Finally, although phototesting often allows you to work out what type of UVR is to blame 
(i.e. what waveband and whether visible as well as UVR is involved) often the test lamps we 
use may not mimic natural exposure completely: false negatives do occur. 

  

Polymorphic Light Eruption (PLE) 

📸  PLE,  PLE 02,  PLE03,  PLE04,  PLE05,  

This is the commonest photosensitive disorder, affecting perhaps 10-20% of the population 
some time in their life. It often does not come to medical attention, and is often incorrectly 
labelled as ‘sunscreen allergy’, ‘heat rash’ or ‘prickly heat’. Fortunately, in the vast majority 
of instances it is mild and self-limiting. 

The polymorphic refers to the differences between people, rather than between different 
episodes within the same person (although is it not clear to me that the disorder is 
especially polymorphic in comparison with many dermatological conditions). 

Clinical features 
There is itching and erythema several hours to days after sun exposure on sun-exposed 
sites. The symmetrical rash, which is comprised on papules, plaques or vesicles, may 
become raised with individual lesions that look like urticaria or large erythematous plaques 
1cm across or more (but they usually persist longer than urticaria).  

The rash may last several days or longer in severe cases. 

The shoulders, upper arms, neck and sides of the face are most commonly affected, but 
the rash can be more widespread. Rarely, the rash may be even bullous or haemorrhagic. 

PLE is most common in spring (‘spring eruption’), and if exposure is continued (despite the 
rash), future occurrences tend to diminish. The following year the rash usually returns. 

Diagnosis 
Usually the diagnosis is based on history, with or without examination. Diagnostic 
phototesting may provoke similar lesions, although a negative result does not rule the 
diagnosis out, and exposure may need to be given intermittently  over several days before 
a response is seen. Most patients can be diagnosed on history and examination alone 
(along with photos on the patient’s smartphone). 

Sensitivity is usually in the UVR spectrum (UVA/UVB) rather than the visible light range.  

Remember that the waveband that precipitates the disease is of great practical 
relevance. UVB is blocked by glass, and modern sunscreens are very effective against it. 
Conversely, if you are sensitive to visible light, then you will need to avoid visible light 
(so curtains, hats, scarves, gloves etc are required), and sunscreening agents against 
visible light are far less effective, and far more visible themselves (than those that 
protect against UVR).
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Differential diagnosis 
The main differential is solar urticaria — in which the rash comes on much sooner (~5-10 
minutes) either in the wild or after phototesting; or lupus erythematosus (LE) in which any 
response to phototesting takes longer to develop (often 3 days to a week or more).  

A biopsy and serology are needed to support the diagnosis of LE (rather than PLE). In 
PLE, ANF / anti-SSA/Ro and anti-SSB/La are negative 

Remember PLE is much more common than LE; and there is no scarring in PLE. 

Management 
The fact that the rash of PLE is worse in spring and often improves as the sunny season 
continues, is one clue to treatment. If patients receive graded increases in exposure (for 
instance using UVB phototherapy) the skin appears to become less likely to develop PLE — 
so called ‘hardening’. For patients with particularly severe PLE, phototherapy early in the 
year is one therapeutic option (the ‘exposure option’). 

The converse approach is also useful for some patients: avoid the sun, use sunscreens, a hat 
and clothing etc (the ‘non-exposure option’). 

If exposure is unavoidable a short course of prednisolone (30mg for 5 days) will usually 
prevent PLE developing for a 2 week period. 

Topical steroids may be used to treat the rash but their efficacy is limited. Sedative 
antihistamines may help the itch, but the itch is not histamine mediated. 

Lupus Erythematosus (LE) 

LE is discussed elsewhere (Chapter 12), but many of the various subtypes of LE feature 
photosensitivity. LE frequently enters into the differential of PLE and drug induced 
photosensitivity. The presentation and differential depends on the particular subtype of LE. 

Solar Urticaria  

📸  solar urticaria, solar urticaria phototesting site, 

This is often a dramatic diagnosis. Within 5-10 minutes of exposure to UVR or visible light 
widespread sheets of urticaria and itch develop. The rash typically disappears within a 
couple of hours. The onset of this disease is often sudden — one day you are fine, then 
next you are not — and may be precipitated by drugs or infections. 

We know that solar urticaria in many cases relies on a transmissible serum based factor in 
that if patients do go into remission, re-injection of stored serum may promote the disease; 
transmission of the serum to another individual precipitates the disease in the recipient (but 
obviously is no longer used as an experimental tool…..).  

We assume that some circulating factor triggers degranulation of mast cells, with UVR or 
visible light acting as a signal. Although mast cells are key, the causal pathway to UVR/
visible light induced degranulation is not fully understood, but a role for IgE is likely — not 
least, because omalizumab, an anti-IgE antibody, is effective in severe cases. 

Diagnosis 
The time course of the reaction is key. PLE takes longer to develop (6+hours / days), as 
does LE (days / weeks) and lasts longer. The body areas affected by solar urticaria more 
closely maps exposure although some sites (i.e. the face) may be less sensitive. Diagnostic 
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phototesting is confirmatory, but sensitivity to not just UVR, but visible light, needs to be 
examined. Ensure that the porphyrin levels are normal (see below). 

Treatment of solar urticaria 
UVR avoidance, or even visible light avoidance, may be necessary. H1 blockade is often 
tried but is frequently disappointing, and some individuals benefit from small incremental 
increases in UV exposure that appears to promote ‘resistance’/ hardening to the apparent 
harmful effects of future UVR. If there was a history of new drug therapy prior to the 
development of solar urticaria, try omitting the drug if possible. 

Key points to consider vis a vis other disorders is that the rash of solar urticaria develops 
within 5-10 minutes of exposure, is normally dramatic, and sharply confined to exposed 
sites. Remember however, that much clothing may let some UVR through, and if sensitivity 
is to the visible part of the electromagnetic spectrum then, if you can see light through 
clothes (think of a white shirt), then the rash may occur through the clothing. 

Porphyrias 

Porphyria is a relatively rare group of (usually) inherited disorders that used to induce terror 
in most MRCP candidates, simply because unless you work with them day to day, you 
cannot get them into your long term memory ( I speak from experience); and because their 
presentation can affect so many organ systems.  

All the individual subtypes are due to enzymatic defects in haem biosynthesis, with the 
result that substrates prior to the enzyme block build up. The cutaneous manifestations of 
porphyria result from the fact that some of these precursors are photosensitisers.  

Upon exposure to blue visible light (i.e. not UVR, but light just >400nm) these 
photosensitisers release free radicals that cause inflammation. Non-cutaneous 
manifestations, are not explained by photosensitivity. 

Diagnosis is based on measurement of particular porphyrins in either blood, plasma or stool 
(which sample is best depends on the type of porphyria— do not get hung up on this). 

In dermatology we expect you to have heard about the following two types of porphyria: 

- porphyria cutanea tarda (PCT),  
- erythropoietic protoporphyria (EPP).  

There are other types of porphyrias relevant to dermatology, but we do not expect you to 
know about them. Similarly, there are porphyrias with no cutaneous features that may be 
relevant to other physicians: some types can present as neurological, cardiological or  
surgical emergencies.  

Porphyria Cutanea Tarda (PCT) 

📸  PCT,  PCT01,  PCT02,  PCT04,  PCT05


This is the most common porphyria and is usually the result of any type of liver damage 
(e.g. alcohol, viral hepatitis ) coupled with an inherited predisposition. 
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The clinical features are most obvious on the backs of the hands and on the face. Because 
the rash does not immediately follow UVR, patients are usually unaware that the rash is 
related to UVR exposure. 

Physical signs include 

- erosions, blisters and crusts, seen most commonly on the back of the hands 

- milia (an end result of the above) 

- hyperpigmentation and hypertrichosis, often most evident on the temples 📸  PCT03 

Diagnosis of PCT 
Clinical suspicion, biopsy and porphyrin levels. 

Therapy of PCT 
- Treat the underlying liver disease if there is one. 

- Phlebotomy (every 2 weeks initially) will normalise some of the haem biosynthesis 
problems. 

- Chloroquine is useful (this is not related to its antimalarial effects…. but through effects 
on porphyrin metabolism) 

Erythropoietic Protoporphyria (EPP) 

This is rare, dramatic and unforgettable. 

The onset is often in early childhood. Exposure to sunshine presents with almost immediate 
(burning) pain, and erythema and oedema over several hours ( 📸  image).  

A typical clinical cameo would be a small child who starts screaming within minutes of 
being placed in sunshine and then develops what may be mistaken for solar urticaria. Waxy 
plaques (📸  image, 📸  image) and scarring (📸  image) may develop. The disease may 
present later in life, and scarring may still develop.  

Some patients develop liver disease (the reasons are not clear, and do not confuse the 
situation with PCT, in which the liver disease may cause the porphyria) 

Diagnosis and treatment 
Based on porphyrin levels. Treatment is based on sun avoidance, sunblocks and also 
betacarotene (the latter with the rationale that it scavenges free radicals).  

Always consider EPP in the differential of solar urticaria, because EPP can present later in 
life. 

Pseudoporphyria 

A similar clinical picture to PCT (📸  image ) without measurable abnormalities of porphyrins 
may be seen in some patients with renal failure, or those on NSAID or the contraceptive 
pill. Whether these syndromes reflect minor abnormalities of porphyrin metabolism or are 
distinct syndromes is unclear. 
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Phototoxicity and drug induced photosensitivity 

📸  image,  image 02,  image 03,  image 04 

A group of substances when applied to the skin topically or systemically make skin more 
susceptible to the effects of UVR (or visible light) producing an exaggerated ‘sunburn like’ 
response. In many instances, the response whilst similar to sunburn, is not identical. Thus, 
we may see erythema and subsequent scaling and peeling, as you would with sunburn, or 
you may see a rash that has some features histologically in common with lichen planus. 
Alternatively, you may see acute blistering within a day after UV exposure. 

We have already come across examples of this pathophysiological process before: 
porphyria, in which a phototoxic reaction occurs secondary to an endogenous sensitiser, a 
porphyrin; and psoralen, the agent that is the key component of PUVA therapy (Chapter 1).  

Topical photosensitisers: PUVA and other phytophotodermatoses 
Psoralen is a plant product, a member of the furocoumarin family found in small amounts in 
celery, hogweed, parsnips, fennel and many more. The mechanism of its toxicity via DNA 
damage has been explained in the chapter on psoriasis (Chapter 1). 

If you apply such photosensitisers to the skin, followed by exposure to UVR then erythema 
and blistering will develop, usually followed weeks later by marked hyperpigmentation (📸  
image). The briskness of the reaction, leading to blisters, reflects the large dose of ‘drug’ on 
the skin surface, as compared with our more cautious approach during PUVA phototherapy.  

A striking example of such a plant induced rash is the phytophotodermatosis known as 
“strimmer’s disease”.  

phytophotodermatosis = phyto (plant) + photo (light) + dermatosis  📸  image. 

The usual clinical scenario is as follows. An individual uses a strimmer when gardening, and 
because the weather is hot, takes his top off, and wears shorts. The next day he appears 
covered by hundreds of linear blisters up to 10-15 centimetres long — as though he had 
been whipped. 

The explanation is that the strimmer has cut the plants, releasing their sap containing 
topical photosensitisers, that have then been deposited / sprayed against his skin — the 
amounts are minuscule, and unnoticed at the time, but the linear pattern of the rash betrays 
the way the sap from the plant has hit the skin at high speed. UVR exposure then causes 
the phototoxic rash. 

Other topical agents applied to the skin may produce similar, if not identical rashes, 
including industrial chemicals, drugs and cosmetics. 

Systemic photosensitisers 
The main villain here, assuming you don’t eat 20kg of parsnips a day — a dose that might 
produce a sizeable amount of psoralen — are drugs. Unlike the example of the parsnips, 
where there is a dose that would effect most people, in the majority of drug related cases 
we do not know why some people are more at risk than others, but it is assumed that 
differences in pharmacokinetics and immune responses, are responsible 

Either way, some drugs lead to sunburn like responses in susceptible people. Initially, the 
reaction may just comprise erythema or blisters, but chronically an eczema or lichen planus 
like picture may develop. The rash is maximal on those areas that receive the most UVR. 

Drugs that are particularly prone to lead to such reactions include quinine, ciprofloxacin, 
nalidixic acid, and some tetracyclines. The trick, once the diagnosis is suspected, is to 
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phototest the patient if possible whilst the patient is still on the drug and, if the reaction 
is abnormal, to stop the drug, and re-phototest some time after to confirm the change in 
status. 

To diagnose these disorders you have to: 

- first, remember they exist, 
- second, consider the distribution of the rash,  
- third, think ‘drugs’, and  
- fourth, refer for an expert opinion. 

If you suspect a drug is the cause of photosensitivity, if possible do not stop the drug 
immediately (a natural reflex….), but phototest on the drug initially. Subsequently, stop the 
drug (if possible), then phototest again. If the first phototesting was positive, and the 
second negative, the diagnosis is made. Obviously, only follow this advice if the rash is not 
life threatening ( this advice is not appropriate for other types of drug reactions such as 
TEN). 

Photosensitivity and UVR avoidance 

Core concept video: Physics matters! UVR and the skin (~20 minutes) 
Explanatory video: SPF in five minutes (10 minutes) 

If a drug is the cause of photosensitivity and you can safely stop it, do so. If not, then you 
need to think about UVR and light avoidance. 

There are several issues that need to be dealt with. 

First, is the action spectrum for the disease known? (The concept of action spectrum is dealt 
with in skincancer909 and in the above videos). If only UVB is a problem, then window glass 
will prevent exposure. If it is visible light, then of course most window glass will allow the 
causative radiation through. Most sunscreens will only reduce UVB and UVA exposure, but 
not visible light (sunscreens against visible light are available, but ‘problematic’). In general 
UVB sunscreens are more effective than UVA sunscreens. 

The sun protection factor (SPF) is a measure of protection against UVR induced erythema 
(erythema is mainly due to UVB). A SPF of 2 means only 50% of UVR is allowed through 
(divide 100 by SPF figure); a SPF of 4, only 25% etc. So, a SPF of 20 means that only 5% of 
the UVR passes though. You can see this relation explored further in the SPF video. 

However, the reported SPF reflects a standard test situation, which does not mirror how 
most people use sunscreens. On average a reported sunscreen with value x will provide 
around x/3 protection i.e. a SPF of 30 becomes a ‘real’ SPF of ~10. In practice, it is sensible 
to advise use of as high a SPF as possible, as long as the particular sunscreen is affordable 
and cosmetically acceptable. Remember that the efficacy of sunscreen diminishes with time, 
and if the skin is exposed to water. 

  

Modern sunscreens are remarkably powerful technologies. However, they need to be 
applied frequently and are not cheap (for some conditions you can prescribe them). It 
makes sense to combine them with sensible behavioural strategies such as avoiding the 
midday sun, wearing a hat and longer sleeves. Remember, even in the shade, or under 
water, a large fraction of UVR will still be available.
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Markers of UVR exposure 

Chronic exposure to UVR produces a number of physical signs. These are most prominent 
on areas that receive the most UVR: the backs of the hands, the back of the neck, the scalp 
vertex in balding males, and the face. They are most likely to be seen in those with pale 
skin with high sun exposure: farmers, sailors etc. 

- skin atrophy (of the dermis). This is why the back of my hand is thinner than the skin on 
the back of your hand. 

- telangiectasia (partly reflecting loss of surrounding collagen, and therefore you ‘see’ the 
vasculature) 

- variation in skin vascularity (‘weatherbeaten’) 

- variation in epidermal melanin pigmentation with both areas of hyperpigmentation 
and hypopigmentation 

- increased fine wrinkling and skin markings 

- focal areas of fine scaling reflecting ‘subclinical’ actinic keratoses (actinic keratoses are 
dealt with in skincancer909, Chapter 10) 

Solar Elastosis 
📸  image,  image,  image,  image,  image. 

You will have seen this, even if you don’t recognise it.  Although chronic UV exposure leads 
to loss of collagen in the dermis, for reasons that are unclear, sometimes alterations in 
collagen secondary to UVR, leads to fragmentation of the fibres and an apparent increase 
in volume with a yellow appearance.  You can often see this on the back of outdoor workers 
on their neck. On occasions, there may be accompanying cysts and comedones (not all 
comedones are due to acne). 

Disorders made worse (or better) by UVR 

Although not considered photosensitive disorders, remember UVR may influence other skin 
diseases. Herpes simplex (Chapter 13) is often provoked out of latency by UVR, and 
rosacea (Chapter 11 ) is typically made worse by sunshine. 

UVR is generally beneficial for most patients with psoriasis or eczema, but in very active 
cases of psoriasis, UVR can provoke the rash, and areas of ‘normal sunburn’ can Koebnerise 
into psoriatic plaques. Mild to moderate acne is often improved by exposure to UVR, and 
occasionally acne is still treated with phototherapy. 

UVR may make some patients with eczema worse on some occasions, but there is a rare 
condition called chronic actinic dermatitis (CAD), where the patients are exquisitely 
sensitive to UVR. Classically it occurs in middle aged or older men, with a rash on the nape 
of the neck, and the face being particularly severely affected. Diagnostic phototesting will 
be grossly abnormal. Beyond this you do not need to know more about it.  
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Questions on photosensitive disorders 

1. Which body sites receive the most UVR? Which sites would you expect to be 
relatively spared in a photodermatosis? 

2. Why do false negatives occur in diagnostic phototesting? 
3. Does UVA pass through most window glass? 
4. What are the problems with protection against visible light? 
5. Why is the name PLE inappropriate? 
6. Compare and contrast solar urticaria and PLE? How do you distinguish between 

them? 
7. What are the treatment options for PLE? : name three. 
8. How might you distinguish PLE from LE? 
9. What are the cutaneous features of PCT? 
10. What are the precipitants of PCT? 
11. Name two associations of pseudoporphyria. 
12. What other disorder should you consider in the differential of solar urticaria? 
13. What is ‘strimmer’s disease’. How can you explain the rash? 
14. You think a patient has a photosensitivity secondary to a drug. Would you stop the 

drug immediately? 
15. A sunscreen has an SPF of 5. How much longer could this person start in the sun to 

achieve a similar degree of redness to when they are not using the sunscreen? 
[assuming standard test conditions]. 

16. Name three skin conditions made worse by UVR. Name three conditions often 
made better by UVR. 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page  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Chapter 9: Cutaneous adverse reactions to drugs 

🖥  What is this chapter about? (2 minutes) 

One way to inflame the sensitivity of this particular  dermatologist is to describe a rash as 
‘like a drug rash’. Reactions to drugs come in a variety of forms, and a mere statement that 
‘it’s a drug rash’ is  only slightly more informative than saying a patient has something 
wrong with their skin.  

Some drug reactions are life threatening over minutes (anaphylaxis); some fatal over days 
(TEN); and some can be treated with emollients!  

First: think drug! 
Second: sort out the morphological type, as it is this ‘sub-diagnosis’ that determines what is 
likely to happen. 
Third: work out which drug is the likely cause. 

Urticarial response (anaphylaxis type) 

📸  image of urticaria 
The classical mechanism is an urticarial rash with or without angioedema, that is the result 
of an IgE mediated reaction causing degranulation of mast cells. An example would be 
some cases of allergies to penicillins. Anaphylaxis is possible — especially after iv injections 
— but rare. 
However, note that the same rash and behaviour can be seen in other situations: some 
radiological contrast media cause mast cell degranulation, but this is not usually an IgE 
mediated reaction, but due to the hyperosmolar stress causing mast cell degranulation. 
Remember: mast cells are promiscuous in their triggers. 

Note: the rash is the sign of an underlying disorder: it is the airways and cardiovascular 
system that should be your focus (adrenaline……) 

Remember that when you take a drug history, do not just ask about the provoking drug, but 
actually interrogate quiz them exactly on what happened when they took the drug i.e. 
the type of response. In some situations penicillins are key drugs, and not being able to use 
them because of inaccurate drug histories is sometimes limiting of good medical care. 

Maculopapular Exanthema 

📸  image, image, image 

This is the classic and most common cutaneous reaction to a drug. It is an exanthematous 
reaction that mimics the rash seen in a variety of infections such as measles, rubella, 
roseola, erythema infectiosum, glandular fever etc.), and can occur with almost any drug. 

The rash is normally erythematous, in places macular and in others papular, usually with 
minimal scale, and is sometimes itchy. 

The rash typically starts somewhere between 4 days and 21 days after taking the 
medication, but sooner if the medication has been taken previously. The rash seen with 
penicillin and glandular fever normally occurs quicker (within days). 
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The frequent clinical problem is distinguishing between drugs as the cause of the rash, and 
a rash directly caused by an infectious agent (e.g. virus). Based on physical signs alone, 
there is often no certain way to resolve this issue. 
In relation to other drug rashes, important negatives to note are: 

- no severe systemic involvement (as in, not DRESS — see below) 
- no blisters  
- no mucosal involvement 
- no target lesions of erythema multiforme  
- no necrolysis / widespread epidermal necrosis (TEN) 

If there is a candidate drug, and it is safe to do so, stop the drug. If the drug cannot be 
safely stopped (usually based on discussion with other medical staff), wait and see, as the 
cutaneous disease alone will not kill the patient. (This assumes all the ‘negatives’ listed 
above apply). 

Toxic epidermal necrolysis 

This has been dealt with already (Chapter 6). Stop the drug ASAP! This is a high mortality 
condition, and the drug is causal. Remember, the drug may now be stopped, but longer 
lasting metabolites may drive the disease. 

DRESS 

DRESS stands for Drug Reaction with Eosinophilia and Systemic Symptoms. This presents 
as a widespread rash (possibly erythrodermic), that may be eczematous with or without 
facial oedema.  

There may be purpura especially on the lower legs. The rash normally occurs over 2 weeks 
after the drug was started, and therefore the rash may appear after the drug has been 
stopped.  

Other clinical features include: 

- lymphadenopathy 
- pyrexia 
- hepatitis 
- nephritis.  

Well known precipitants include carbamazepine, phenytoin, dapsone and allopurinol.  
Much of the reaction seems to be an immunological response to reactivation of latent 
viral infections, such as herpes virus 6  and cytomegalovirus virus infection.   

The reaction may persist for several weeks or more, and there is an overall mortality rate of 
10%, usually from hepatitis. Supportive care is important, as is stopping any causative 
drugs as early as possible. 

Systemic steroids are frequently used and their use appears sensible, although robust 
evidence of their efficacy is, as yet, lacking. 
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Fixed drug reaction 

📸  early fixed drug with blister,   pigmentation of fixed drug 

These are red, round, plaques with erythema and even blistering, that resolve leaving 
marked hyperpigmentation. Frequently the original inflammation has not been noticed, it’s 
only the resulting pigmentation that causes the patient to consult (see second image 
above).   

They are associated with a variety of drugs, including NSAIDs and penicillins and occur on a 
particular single body site, or multiple body sites, and reoccur at the same site if the drug 
is used on a further occasion (hence, the ‘fixed’ epithet).  They are most common on the 
genitalia, lips, or acral skin. Each time the drug is taken, the physical signs return — in the 
same site (although further new sites may develop). 

For whatever reason, patients frequently seem to forget, or even deny taking drugs on an 
intermittent basis. You often have to challenge patients firmly: water-boarding is illegal, 
however. 

Acute generalised exanthematous pustulosis (AGEP) 

📸  image,  image 

This is characterised by fever, and a widespread pustular rash that resembles pustular 
psoriasis.  Systemic steroids are said to help. That is all you need to know: you have heard 
of it, now. 

  

Questions on cutaneous adverse reactions to drugs 

1. What is a likely differential of AGEP? 
2. What does DRESS stand for? 
3. Which has a higher mortality rate: DRESS or TEN? 
4. You are giving iv penicillin to a patient. The patient immediately reports itching in 

the arm and elsewhere. What is going on? What will you do? 
5. Occasionally, patients undergo challenge with a drug to see whether they react to 

it. In which type of reaction would you consider this plan of action very unwise? 
6. Name a cause of fixed drug reactions. Why the name ‘fixed drug’? 
7. Why do some drug rashes occur after the drug has been stopped? 

A not uncommon scenario is being called to HDU or ITU to look at a patient where a 
drug may have caused a rash. Try and sort the rash into one of the above groups. If it is 
a maculopapular exanthema then drugs may be a cause, but infections (also likely in 
this clinical scenario) may also be implicated. You may not be able to prove the 
etiological agent, and all the drugs may be essential, in which case you may continue to 
observe: this sort of rash will not usually kill the patient. On the other hand if the patient 
has blisters or mucosal disease, any wait and see policy is likely to involve lawyers at a 
later date. Similarly, if the patient has a drug induced leucocytoclastic vasculitis, the skin 
may or may not worry you too much, but remember the same process might be going 
on in other organs such as the kidney.
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8. What is more important: the causative drug, or the morphological pattern of the 
rash? 

9. Do drugs cause psoriasis? 
10. You suspect a drug is causing a photosensitivity eruption. Why not stop the drug 

straight away? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page  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Chapter 10: Pigmentary disorders 

🖥   What is this chapter about? (1 minute) 

Humans are remarkably polymorphic with regard to skin and hair colour. There is a lot of 
very interesting biology behind this — which you can safely ignore — which occupied me 
for most of my career. But still make certain you are up to speed with the basic biology of 
pigmentation in the following video: 

🖥  Explanatory Video: The biology of human pigmentation (10 minutes) 

In the following sections I describe some of the common primary pigmentary disorders. 
However, other pigmentary abnormalities should not be forgotten. 

- Many inflammatory rashes may cause post-inflammatory hyperpigmentation, that is, 
when the acute inflammation resolves, hyperpigmentation remains. Lichen Planus 
(Chapter 12) is a good example. 

- Second, the degree of hyperpigmentation caused by some inflammatory disorders 
depends on skin type or the constitutive skin colour. For instance, long lasting post-
inflammatory pigmentation following eczema is often more of a problem is some Asian 
populations, especially if the eczema is on the face. 

- Third, some disorders can cause post inflammatory hyperpigmentation, some can cause 
both hyperpigmentation and hypopigmentation (discoid lupus erythematosus (Chapter 
12), and eczema are good examples). 

Vitiligo 

Guest Video: this is a striking video of the model Chantelle Winnie who has vitiligo. 

📸  vitiligo 01, vitiligo 02, vitiligo 03, vitiligo 04, vitiligo 05. 

This is an acquired focal loss of pigmentation due to (a presumed) immunological attack on 
some melanocytes in the skin (with or without hair follicle melanocyte involvement). 
Functional melanocytes are not found within the affected areas. 

It is said to affect 0.5-2% of the population, but the burden of disease is greatest in those 
with high constitutional skin colour because the visual contrast with the normal pigmented 
skin is greatest in this group.  

An additional complication in some populations is that it is (mistakenly) taken as being 
related to leprosy (which causes anaesthetic depigmented patches), a disease that still has 
great stigma attached. 

Genetics 
Vitiligo has a ~20% concordance rate amongst monozygotic twins, and a large number of 
genetic loci have been implicated. It does not follow a Mendelian pattern. 

Clinical features 

- Sharply demarcated macular areas of depigmentation. 

- Symmetrical 

- The hair may lose pigment too. 
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- On some occasions the disorder is limited to one or more body segments.. 

- The genitalia, the mouth and eyes and hands are preferentially affected.  

- The disease may affect only a few percent of the body or spread to almost 100% 
coverage (think Michael Jackson). 

There is an association with some organ specific autoimmune disorders such as pernicious 
anaemia and Addison’s disease, but unless there are other pointers we do not go looking 
for these other diseases.  

The natural history is highly variable, in that in some patients the areas affected are static 
over years and years, whereas in others rapid progression occurs. In some patients the skin 
re-pigments and then appears normal. Exact figures for complete reversal are not known. 
The more extensive the disease, the worse the prognosis. 

Differential diagnosis 
If present at birth the likely diagnosis is not vitiligo but piebaldism: an inherited pigmentary 
disorder that clinically resembles vitiligo in appearance, but is due to KIT gene mutations — 
you do not need to know anymore tham this sentence. 

LSEA and pityriasis versicolor may cause confusion, as can some types of eczema known 
as pityriasis alba — see Chapters 3 and 12). In clinical context, do not forget leprosy: is the 
cutaneous sensation intact; are the depigmented areas raised around the edges? 

Treatment of vitiligo 
There are no robust RCTs to guide action, and the variation in severity and course make any 
claims about efficacy difficult.  

- Some patients’ vitiligo resolves spontaneously without treatment.  

- The more extensive the disease, and the longer the course of active pigment loss, the 
worse the prognosis. 

- Topical steroids or calcineurin inhibitors are tried in many, and in those with dark skin 
phototherapy with PUVA or UVB may be used. The problem with phototherapy in those 
with pale skin, is that the normal skin will hyperpigment, and the contrast with the pale 
areas may end up greater at the end of treatment than before. If somebody has very 
dark skin this is not usually a problem. 

- In some centres epidermal transplants from one body site to a particularly sensitive site 
such as the face may be tried. Certain types of laser are claimed to help, too. 

- Expertly applied, or instruction in,  camouflage may be useful.  

- Many patients are left with stable depigmented areas permanently. Such areas are more 
sensitive to UVR. Whether they are at an increased risk of skin cancer is unclear (you 
would predict that they would be). 

Albinism 

  
Albinism is discussed in the Core Concept Video: The biology of human pigmentation (10 
minutes) and in skincancer909. 

📸  albinism, albinism 2 
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Albinism refers to a collection of autosomal recessive disorders in which the amount of 
melanin produced by melanocytes is reduced. The number of melanocytes is normal 
(contrast with vitiligo).   

The severity (i.e. the degree of lack of pigmentation) varies between the different types of 
albinism.  

You do not need to learn about the various types of albinism. 

The lack of melanin in albinism results in an abnormal sensitivity to ultraviolet radiation, so 
patients get sunburned easily, and show an increase in the rate of skin cancer. Death from 
skin cancer at an early age is not uncommon if UVR exposure is high (equatorial), and the 
patient spends much of their time outdoors. 

Patients with albinism also have loss of pigment in the iris and retina, poor visual acuity and 
nystagmus. The basis for the ocular defects is not clear (it appears not just to be due to 
lack of the optical effects of melanin in the iris or choroid). The visual disability may be 
significant. 

One of the commonest types of albinism is due to mutation in the gene for tyrosinase, a 
key enzyme in melanin biosynthesis. 

There is no satisfactory treatment except sun avoidance, early treatment of skin cancers, 
and assessment of visual acuity for any remedial defects (refractive). 

Melasma (also known as Chloasma) 

 📸  melasma 01, melasma 02 , melasma 03, melasma 04 

This presents as brown / grey patches on the cheeks and forehead, commonly seen in 
pregnancy and is a result of increased melanin pigmentation (‘mask of pregnancy’).  It may 
also be precipitated by oestrogen containing contraceptive pills. It tends to be worse in 
skin types that are able to pigment well in response to UVR. 

Treatment is not straightforward: sunscreens may help, as may azelaic acid, or topical 
retinoids. You do not need to know any more than this. 

Beware the newly tanned patient, who has not been on holiday. Think: Addison’s disease, 
in which the increased levels of ACTH cross react with melanocyte stimulating hormone 
(MC1R) receptors on melanocytes. The pigment may also be seen in the skin creases and in 
scars, and in the mouth. What other non-cutaneous features would you look for? 

Questions on pigmentary disorders 

1. Which sites are preferentially affected in vitiligo? 
2. What systemic diseases are associated with vitiligo? 
3. A newborn has large depigmented areas on its anterior abdomen and a white 

patch on its forehead, that resemble patches of vitiligo. What is an alternative 
diagnosis? 

4. Name two differentials of vitiligo. 
5. How do we treat vitiligo? What is the drawback to PUVA therapy for vitiligo? 
6. A patient appears ‘tanned’, and complains of weakness and dizziness on standing. 

Diagnosis to exclude? What is the mechanism of the increased pigmentation? 
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7. What is the inheritance of albinism? Name a gene that when mutated causes 
albinism. 

8. Name 2 ocular features of albinism. 
9. What can we do to mitigate the effects of albinism? 
10. Compare and contrast vitiligo and albinism. 
11. Name two ‘causes’ of melasma. 
12. Why is melasma referred to as the ‘mask of pregnancy’? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page 
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Chapter 11: Facial rashes: rosacea, perioral dermatitis 

and seborrhoeic dermatitis 

🖥   What is this chapter about? (1 minute) 

In this chapter I discuss rosacea, a disease unrelated to acne, but which on occasions may 
be confused with it; and perioral dermatitis and seborrhoeic dermatitis, two conditions that 
may on occasions be confused with rosacea. The best way to learn about these diseases is 
to contrast them with what you know about acne, eczema and psoriasis. 

Rosacea 

Terminology 
The full name was acne rosacea, but it is usually just called rosacea. It is not a type of acne, 
meaning: 

- it is not primarily a follicular disorder, 
- there are no comedones.  

📸  rosacea 01,  rosacea 02, rosacea 03, rosacea 04, rosacea 05 

Clinical features of Rosacea 
A disorder of unknown pathogenesis characterised by: 

- erythema, telangiectasia and flushing, starting early in its course, with possible sensory 
symptoms 

- oedema of the facial skin with papules and pustules 
- hyperplasia of the sebaceous glands with fibrotic overgrowth of the dermis, with the 

presence of a (rhino)phyma 
- ocular symptoms and signs 
- there are no comedones in rosacea 

It is most common on the nose and the cheeks but can affect other areas on and off (rarely) 
the face. 

It appears to me easier to diagnose and treat rosacea, than understand exactly what drives 
the pathogenesis of rosacea, or link the various physical signs together. 

Rosacea is a disease of middle-aged adults, said to be the curse of the Celts (because it 
appears most common in those with pale skin or red hair). It affects both sexes but tends to 
be worse in men. 

Its aetiology is unknown, but it is not infectious, although some have postulated a role for a 
mite, Demodex, that lives on the skin. There are at least two components to its 
pathogenesis: 

Neurovascular: with transient erythema and flushing, leading to persistent erythema and 
telangiectasia. There are often sensory symptoms including stinging or burning of the skin. 
These vascular changes may be reflected by mild oedema and vascular ectasia. 

Inflammatory: there is a marked perivascular and perifollicular lymphohistiocytic infiltrate, 
with sebaceous gland overgrowth and possible granuloma formation. 
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Ocular rosacea 
The mechanism is unknown, but rosacea can affect the eyes, with or without skin signs. 
Changes include blepharitis, keratitis, chalazia, scleritis, and uveitis. Untreated, ocular 
rosacea can lead to corneal scarring. If ocular signs do not respond to systemic agents such 
as antibiotics then you need the help of an ophthalmologist. 

Rhinophyma 
In a minority of patients there is gross sebaceous gland hyperplasia together with an 
increase in the amount of the dermal fibrous tissue leading to tissue overgrowth. The 
follicular orifices becomes much more prominent (as they often do with age). The most 
common clinical variety of this is rhinophyma (📸  rhinophyma), which can produce a 
disfiguring over-enlargement of the nose. You can see phymatous changes at other sites 
too, along with discrete areas of facial oedema. 

Treatment of Rosacea 

- General skin care is advised, including avoiding irritants, soaps, UVR and many 
cosmetics. How well these measures work is unclear. 

- Alcohol and spicy food will tend to make the telangiectasia and flushing worse. 

- Topical brimonidine tartrate, a selective α1A-adrenergic agonist improves the erythema. 
Lasers are useful in treating the telangiectasia. 

- In mild disease, there are a variety of topical agents that may be tried: topical antibiotics 
(most commonly, topical  metronidazole); azeleic acid; and ivermectin. The basis for the 
therapeutic effects are unclear. 

- If topical agents fail (and they may actually make some cases worse) use systemic 
antibiotics such as tetracyclines or metronidazole.  If these agents fail, then use 
isotretinoin systemically as in acne vulgaris.  

- Rhinophyma requires surgical treatment, including either dermabrasion or, more likely, 
surgical shaving of the skin. 

Never ever treat rosacea with topical corticosteroids. Never, ever. In the short term you 
get vasoconstriction, and things seem to improve. Long term you just make things much 
worse. Indeed you can precipitate rosacea in some people by using corticosteroids on the 
face.  

Differentials for rosacea include: 
- acne vulgaris (comedones seen in acne vulgaris) 
- seborrheic dermatitis (scaly, look for nasolabial fold involvement, dandruff, central 

chest 
- perioral dermatitis (history of corticosteroid use?) 

Do not worry about understanding the minutiae of any debate about why the pathology of 
rosacea is nothing like that of acne. At a diagnostic level the two diseases can be confused 
(papules and pustules on the face), and of course, some of the same drugs are used to treat 
both. Remember: there are no comedones in rosacea; and usually rosacea targets an older 
age group than those with bad acne. Med students are more likely to get acne than their 
teachers; their teachers are more likely to get rosacea than med students. 
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Perioral dermatitis 

This is a poorly understood disorder, which is perhaps less common than it once was, and 
which has some clinical features in common with rosacea. It is also know as perirorifacial 
dermatitis. 

📸  image 01, image 02, image 03, image 04


Clinical features of perioral dermatitis 
Clinically, it is most common in young women, and is characterised by the presence of 
papules, pustules and erythema with or without a small degree of scaling around the 
mouth. 

The disease is usually precipitated by the use of topical corticosteroids on the face (or the 
use of steroid inhalers). This, of course, begs the question as to why the topical 
corticosteroids were prescribed in the first place. In some cases there appears to be an 
overlap with rosacea.  

Many patients deny having used topical corticosteroids, but beware there is a fairly efficient 
black market in some topical corticosteroids and people may buy preparations over the 
internet that contain topical corticosteroids, but are not labelled as such ( as I write, I can 
buy via major online retailers creams that contain steroids that are POM in the UK).  

Therapy for perioral dermatitis 
Easier said than done, and the patient needs to have confidence in the doctor. 

Sudden withdrawal of corticosteroids will make the rash worse. Continued use of the topical 
corticosteroids seems to produce temporary improvement, but is like borrowing money 
from money lenders. If it is not possible to gradually reduce the strength of the topical 
corticosteroids, then the patient should be treated with systemic tetracyclines as cover for 
the gradual withdrawal of the topical corticosteroid. Who prescribed the steroids and why? 

Do not prescribe topical corticosteroids for facial rashes unless you are sure of the 
diagnosis. If you do not heed this advice, you run the risk of worsening rosacea or giving 
your patient perioral dermatitis. Borrowing money from Mexican drug cartels is less 
hazardous. 

Seborrhoeic dermatitis and dandruff 

Terminology 
The terms seborrhoeic dermatitis and seborrhoeic eczema are synonymous. 

The same name is also applied to a scaly red eruption, including ‘cradle cap’ seen in infants  
📸  image, 📸  cradle cap image. Some of these cases in infants may represent the same 
pathophysiological process, but most represent other types of eczema. 

Clinical features 
This is an erythematous and scaly condition usually seen in areas rich in sebum. It is most 
commonly seen in young and middle-aged adults (who produce most sebum).  

📸  image 01, image 02, image 03, image 04, image 05, image 06, image 07 
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Pathophysiology of seborrhoeic dermatitis  
Seborrhoeic dermatitis reflects a particular immunological or inflammatory response to the 
yeast called pityrosporum (Malassezia species) which lives, and metabolises lipids, on the 
skin’s surface. The distribution of the rash is therefore that of the lipid rich areas from sebum 
excretion: 

- face 
- nasolabial folds, 
- forehead 
- upper chest and back. 

The cutaneous immune response to the presence of this yeast seems to be important. The 
yeast is found on most individuals, but it usually doesn’t seem to cause any problem. In 
patients with untreated HIV progressing to AIDS, seborrhoeic dermatitis may be severe. 

Seborrhoeic dermatitis is related to dandruff and exactly the same pathological processes 
are operative — dandruff is just a mild variant of seborrhoeic dermatitis with less erythema, 
occurring on the scalp. Anti-yeast agents are the best treatments. 

Severe seborrhoeic dermatitis may reflect an underlying HIV infection 

Treatment of seborrhoeic dermatitis 
If the yeasts are killed or reduced in number, the disease improves, although the normal 
course is that the disease may return at a later time. Shampoos or creams that contain 
azoles (e.g. ketoconazole) are effective. Sometimes topical corticosteroids are added in to 
speed resolution (but are often not needed). 

Some of the rashes labelled as seborrhoeic dermatitis in childhood respond as above, and 
it is assumed that these reflect the same pathology. Others are probably due to other types 
of eczema and do not respond to anti-yeast measures. 

Differential diagnosis 
Seborrhoeic dermatitis is sometimes confused with rosacea but shouldn’t be: seborrhoeic 
dermatitis is scaly and red, whereas rosacea is red but with papules and pustules. 
Seborrhoeic dermatitis is however easily confused with psoriasis, and some refer to patients 
with sebo-psoriasis (I tend to think this diagnosis tells you something about the physician, 
rather than the patient, but I too have fallen for this face-saver / hedge your bets on 
occasion). 

Questions on Rosacea, Perioral dermatitis and 

Seborrhoeic Dermatitis 

1. List four physical signs seen in rosacea 
2. What is rhinophyma? 
3. What symptoms may people with rosacea describe (name two) 
4. Name two ocular complications of rosacea 
5. Name three agents used to treat rosacea. 
6. If you see a patient with comedones who your colleague has diagnosed as rosacea, 

what do you think? 
7. What topical agent is commonly implicated as the cause of perioral dermatitis? 
8. Name three physical signs seen in perioral dermatitis 
9. Are antibiotics ever useful for perioral dermatitis?  
10. What are the areas typically involved in seborrhoeic dermatitis? Why? 
11. Contrast the rash of seborrhoeic dermatitis with that of rosacea. 
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12. What evidence supports a causal role for the pityrosporum yeast in seborrhoeic 
dermatitis? 

13. What evidence supports a causal role for this yeast in dandruff? 
14. Which disease is associated with HIV: rosacea, perioral dermatitis or seborrhoeic 

dermatitis? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page  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Chapter 12: Ragbag 

🖥   What is this chapter about? (1 minute) 

This chapter and the next is a bit of a ragbag. If you have ever learned a second language, 
you will be familiar with the problem: all those nasty irregular verbs, that you cannot fit into 
a nice orderly matrix. 

It is difficult to find a lot in common amongst the following ragbag. Dermatologists are a 
superficial bunch however, and so whereas we expect you to know a little about each of the 
following, you do not need to penetrate very far into the literature. 

In this chapter I will deal with lichen planus, lupus erythematosus (LE), pityriasis rosea, 
ichthyoses, keratosis pilaris and erythroderma. They are all scaly—to varying degrees—and 
they all involve the skin. After these commonalities I will need your imagination for 
necrobiosis lipoidica, granuloma annulare, lichen sclerosis et atrophicus (LSEA), erythema 
ab igne, and keloids. 

Lichen Planus (LP) 

  

Lichen planus is an inflammatory disorder of unknown cause characterised by intense itch 
and the presence of violaceous polygonal plaques, with frequent oral, or mucosal, 
involvement.  There are a variety of morphological variants including annular LP, atrophic LP 
and even blistering forms: do not bother learning about these individual variants more 
formally. 

📸  LP 01,   Wickhams striae in LP,   Wickhams striae, LP 02,  LP 03,  LP04, LP05,  LP06, 

LP is most common in middle age, and in the vast majority of individuals it remits within 6 
months to 1 year. In a minority, it may last for years and years, particularly in those with 
mucosal disease. In some countries it is associated with hepatitis C infection. 

Clinical features of lichen planus 
Individual lesions are violaceous and flat topped.  Examination with a dermatoscope, or 
placing oil on the skin, often shows the presence of Wickham’s striae, a lace-like pattern 
that is said to resemble Chinese calligraphy. It is diagnostic of lichen planus.  

Classic sites include the wrists, forearms, or lower legs or feet, but any body region can be 
involved. 

Mucosal LP 
Lichen planus may affect the oral mucosa and the genitalia where ulceration or erosions 
may occur. In the mucosae you see a white mesh-like pattern. Lichen planus affects the 
scalp where it may cause a scarring alopecia. 

Nails 
📸  nail LP 
Lichen planus affects the nails where it may cause thinning, longitudinal ridging and a 
widespread pattern labelled as trachyonychia (where all the nails appear very thin, with 

“Lichen planus is common enough that physicians should remember how to diagnose 
it, but uncommon enough that they usually forget how to do so at each occasion” (Sam 
Shuster).
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extensive shallow pits).  Just as on the scalp, scarring and destruction of the nail may 
occur. 

Pathology 
Lichen planus seems to be a T-cell mediated disease, in which it appears as though the 
body is trying to reject, or kill off, many of the keratinocytes.  There is a prominent, largely 
T-cell infiltrate hugging the epidermis with occasional apoptosed keratinocytes called 
cytoid bodies. The features resemble some changes seen in cutaneous graft versus host 
disease.   

Diagnosis 
Diagnosis is usually clinical, but histology can be very helpful.  A number of other rashes 
share some overlap with lichen planus, particularly lichenoid drug reactions.  The term 
lichenoid can refer to the clinical appearance, but also to the characteristic T-cell hugging of 
the epidermis that is seen in lichen planus. 

Treatment of lichen planus 
Is there a relation with a drug? If so, try and stop the drug. 

Lichen planus is usually intensely itchy.  The itch is not histamine mediated, but sedative 
antihistamines may help.  Usually potent topical corticosteroids are required, although  
topical calcineurin inhibitors have been used. Short term systemic corticosteroids may be 
indicated. Rarely, other drugs such as ciclosporin are needed. 

Once scarring has occurred on the scalp, hair will not regrow. Severe oral disease, or genital 
disease in women, requires input from oral medicine or O+G teams. 

For the majority of patients the disease clears within a year. 

Chronic lichen planus of the mucosa is associated with squamous cell carcinoma. 

LP is one of the two causes of scarring alopecia you should know about (the other, LE, is 
dealt with below. 

Lupus erythematosus (LE) 

Lupus erythematosus can be described as a range of clinical disorders in which auto-
immunity, abnormal cell death, and reaction to cell death, seem to play a pathogenic role.  

You will probably already be familiar with 📸  systemic lupus erythematosus (SLE), in which 
cutaneous manifestations are common (e.g. butterfly +/- more extensive rash), but the focus 
(in SLE) is on systemic features (i.e. kidneys, brain, heart etc).  However, there are other 
types of lupus that are focussed on the skin, which are much more common than systemic 
lupus erythematosus. These include discoid lupus erythematosus (DLE) and sub-acute lupus 
erythematosus. 

Lupus of the skin is a remarkable mimic of a whole range of disorders; it features in many 
differential diagnoses.  Indeed, a student who doesn’t know too much, can often give the 
false impression of profundity by literally, when asked any question in Dermatology, 
pausing, nodding sagely, and then uttering ‘it would be hard to say it might not be lupus’?  
(I got by on this for years……..). 

The key aspects of lupus we expect you to know about are described below: pedants 
beware, for I have cut corners. 
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Discoid lupus erythematosus (DLE) 

📸  DLE, DLE02,  DLE03, DLE04, DLE05, DLE06, DLE07 

This produces scaly, red plaques, most commonly on the face and head, producing and 
leading to scarring and, if involving hair bearing areas, scarring alopecia. Post inflammatory 
hypopigmentation or hyperpigmentation may occur. Like most forms of lupus, it is more 
common in women than men. 

Diagnosis is based on clinical suspicion, accompanied by a biopsy. Serology is usually 
unhelpful, as DNA markers (ANF etc) are usually absent. 

The rash is normally precipitated, or certainly made worse, by UVR exposure, and treatment 
is based on avoidance of sunshine, sunscreens, potent topical steroids (mild steroids are 
relatively ineffective in this condition) and, if necessary, antimalarials. 

Astute students will have picked up many apparently bizarre uses of drugs in dermatology. 
Dapsone (a sulphonamide) for dermatitis herpetiformis and, as I have just mentioned, 
antimalarials for LE. No, we don't think LE is due to a parasite. In reality, many — if not most 
drugs —  are ‘dirty’ in that they effect multiple pathways to varying degrees. The fact that 
skin disease is so visible, has allowed astute clinicians to take advantage of chance 
observations of drugs prescribed for other indications having an effect on skin disease.  

Sub-Acute Cutaneous Lupus Erythematosus 

📸  subacute lupus, subacute lupus 02 

You can think of this disorder as a half way house between DLE and systemic lupus 
erythematosus.  A minority of these patients will progress to systemic lupus erythematosus 
and, in general, antibody serology is more likely to be positive than in DLE.  

Photosensitivity is often dramatic, and patients present with scaly red plaques over their 
face or upper trunk which resemble psoriatic plaques.  Alternatively, annular lesions are 
present with central clearing and either scale round the edge, or very little scaling.  

The relation with UV exposure is strong, and the rash, like polymorphic light eruption (PLE), 
is most common across the shoulders, back, chest and upper arms. Scarring is uncommon 
(contrast with DLE), although depigmentation may occur. The disease is focussed on the 
epidermis. Serology and a biopsy is needed, with or without phototesting. 

Anti SSA/Ro and SSB/ La antibodies are often positive, and are markers of photosensitivity.  

Diagnosis is based on the clinical features, pathology, with or without phototesting 

Treatment 
The widespread nature often means that topical corticosteroids are not ideal.  Antimalarials 
tend to work less well than with DLE and systemic corticosteroids may be required. 
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Other types of cutaneous lupus 

A number of other clinical syndromes can occur in chronic cutaneous lupus erythematosus.  
These include: 

- lupus tumidus (📸  tumid LE) in which patients develop erythematous nodules almost 
resembling urticaria (but which are fixed), and generally without any scale. Some cases of 
subacute LE include such an appearance. These lesions can often be precipitated by 
phototesting.   

- Deeper inflammation can also occur involving the sub-cutaneous tissues and is known as 
lupus profundus. 

If you have read and followed closely to the above you will see that some of the clinical 
features of polymorphic light eruption (PLE) and some types of LE are similar. There is also 
some evidence that in families with PLE, there is more LE, too. In practice, serology (if 
positive) and phototesting may help, but what usually clinches it is hard evidence of LE on 
biopsy or in other organ systems. As far as skin is concerned, if there is no scarring, a 
reluctance to over diagnose LE instead of under diagnosing PLE may be acceptable. 

Pityriasis rosea 

📸  image 01,  image 02, herald patch, image 03, image 04, image 05, image 06 

This is an extremely common rash characterised by an annular erythematous patch with a 
colarette of scale.  This initial lesion is often on the upper chest and is known as a herald 
patch consisting of a pink-brown patch or plaque, with a raised edge, several centimetres 
in diameter.  

A week to 10 days later numerous other scaly red lesions develop, most commonly on the 
trunk and less commonly on the limbs. The long axis of the individual lesions tends to 
follow skin lines on the trunk such as to imitate a Christmas tree. 

It tends to be mildly itchy, and beyond making the diagnosis, usually requires no treatment, 
although weak topical corticosteroids or emollients may help. 

Diagnosis 
Biopsy is not necessary and the only diagnostic confusion is either with a patch of eczema 
or ringworm for the herald patch, and with syphilis or psoriasis for the widespread truncal 
rash. 

Pityriasis rosea is said to be more common amongst dermatologists and is thought to be a 
response to a viral infection, although no virus has been identified. An alternative possibility 
is that it is a consequence of an exceedingly high IQ. 😊  
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Ichthyoses 

I find it hard to provide a watertight and convincing definition of what  ichthyosis is 
(readers of Wittgenstein will sympathise). The best I can do is to say it is a widespread scaly 
disorder in which inflammation is (usually) not prominent (although occasionally 
inflammation is prominent), and which is not eczema, psoriasis, LP etc. I think it is better 
just to know some examples of disorders that we call ichthyosis, and work from there. The 
word is tricky to spell, too. 

Whatever the definition, the disease process seems to focus on the epidermis, hence the 
prominence of scaling or abnormal scales. In some we know the defect — there are 
mutations of structural proteins important for keratinocyte differentiation (e.g filaggrin or 
transglutaminase mutations), or in the production of lipids (steroid sulphatase deficiency). 
In others, we just know there is some general disturbance that is affecting epidermal 
differentiation (such as internal malignancy).  

- Many ichthyoses are inherited, and there are lots of them, and you can leave most to the 
dermatologist! Focus your attention on the ones described below. 

- The importance of an acquired ichthyosis is however something you must be aware of 
— even if you only know one or two sentences about this syndrome. 

Ichthyosis vulgaris 

Ichthyosis vulgaris is caused by mutations in the filaggrin gene. Sufferers will usually have 
mutations on both alleles. 

📸  image, hyperlinear palms, image 02, image 03, 

Clinically, there is diffuse polygonal scaling that tends to spare the flexures, keratosis 
pilaris, and hyperlinear palms.  

About  ⅓ of patients with ichthyosis vulgaris will have atopic dermatitis, and conversely less 
than 5% of people with atopic dermatitis will have ichthyosis vulgaris. Filaggrin mutations 
are also, you remember, associated with atopic dermatitis. Usually, if you have filaggrin 
mutations on both alleles you are likely to have ichthyosis vulgaris; whereas many patients 
with atopic dermatitis have a filaggrin mutation on only one allele. There is therefore clear 
overlap, but also differences between these disorders. At present our explanations linking 
genotype and phenotype are incomplete.  

Other inherited ichthyoses 
📸  image 01, image 02, image 03 
As I have said, there are lots of other ichthyoses. Some of these are associated with non-
cutaneous features, and some are severe enough to cause death soon after birth.  

You do not need to go searching for more on this topic, unless your life is empty — or you 
have an intractable case of the derm bug. 
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Acquired ichthyosis 

An acquired ichthyosis may reflect an underlying malignancy, most commonly a 
lymphoma.  Look for other symptoms (weight loss, night sweats). Patients need a full exam 
and work up. Occasionally the cause may be secondary to drugs or malnutrition. 

Keratosis pilaris (KP) 

📸  KP,  KP02 
So common that it can be considered normal since it occurs in up to half of the population. 
Most commonly seen on the backs of the upper arms over the triceps in young people. 
There is follicular plugging, with a rim of erythema around the follicle. It is not symptomatic, 
and is associated with ichthyosis and atopic eczema, but can occur without either of these.  
It is more common in medical students after reading this paragraph. 

Erythroderma 

Erythroderma refers to widespread erythema, or papulosquamous rash. Particular 
diagnostic break off points such as 90% involvement are rather unrealistic, as by and large, 
people are not very good at estimating body surface area accurately. Essentially we mean 
most / virtually all of the skin. 

The commonest causes are: 

1. Psoriasis 
2. Atopic dermatitis or other forms of eczema 
3. Drug reactions 
4. Cutaneous T-cell lymphoma.  

For many patients presenting with erythroderma no definitive diagnosis can be made, 
unless there is a clear history or preceding skin disease. Less commonly, erythroderma may 
be a cutaneous marker of internal malignancy, particularly lymphomas or other 
malignancies. 

Often, it is the patient’s history that provides the likely cause.  So, in a patient with a prior 
history of psoriasis, erythroderma is likely due to psoriasis.  Ditto for somebody with atopic 
dermatitis. 

Biopsy in the acute stages is usually unhelpful. 

Management of erythroderma 
Patients require supportive care, as their skin will feel uncomfortable and itchy. They can 
become seriously ill, particularly if there are co-morbidities.  

The main issues to consider: 

Fluid loss from the skin is greatly increased, and thermoregulation is markedly impaired.  
Sweat gland duct occlusion (blockage) may occur, leading to an inability to lose heat from 
sweating, leading to hyperthermia. Conversely, the large volume of blood circulating 
through the skin may result in hypothermia.  These patients are therefore at risk of both 
hypothermia and hyperthermia.  The former is more likely.  

The hypothermia is said to be concealed because the patients look as though they are 
hot (high skin blood flow, with warm peripheries), but in reality the core temperature is 
reduced. 
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Thermoregulatory abnormalities may precipitate rigours, shivers and significant malaise. 

In erythroderma the skin disease overrides the physiological ability to vasoconstrict the 
periphery and ‘save’ heat, leading to a concealed hypothermia 

Treatment of erythroderma 
Patients will require admission and skilled nursing support. Sadly, if you admit such patients 
to non-specialist wards, their topical treatment may be neglected (“only creams, not real 
drugs…..”). 

Treatments include emollients, topical corticosteroids, systemic corticosteroids, ciclosporin, 
retinoids or watchful waiting. Such patients feel sick, and their skin is ‘uncomfortable’ (this 
word probably doesn't  do justice to what the patients feel). 

Necrobiosis Lipoidica 

📸  image, image, image, image 

This is typically a yellow or red patch with marked telangiectasia that looks like ‘lipid’.  It is 
most common on the shins. It may be raised, but also may be atrophic and even ulcerate. 

The clinical appearance is normally diagnostic, and about 20% of patients are diabetic. The 
pathology shows necrobiosis (Necrobiosis is a very odd term — ‘life and death’). In this 
context it describes a particular appearance of the collagen often with histiocytes. Do not 
try and understand the term: it is a ‘label’).    

Treatment 
Topical steroids under occlusion, or even systemic steroids have been used.  It may be 
better to watch rather then attempt to treat. 

Granuloma annulare 

📸  image, image, image, image  

This is another necrobiotic disorder which, whilst looking very different clinically from 
necrobiosis lipoidica, shows similar features histologically.  

Clinically, it most commonly presents in children, or young adults, with annular lesions 
made up of lots of individual papules, or nodules, with a smooth skin surface and no scale.  
Lesions may be multiple.   

Dermatologists like diagnosing it because other people appear incapable of doing so (it 
feeds our egos). 

It used to be said there was an association with diabetes, but this claim is now thought to 
have been spurious.  

Treatment 
Granuloma annulare can be treated with topical corticosteroids, or even intralesional 
steroids, but in the majority of cases it will resolve spontaneously without treatment.  

There are other variants of granuloma annulare, which produce widespread rashes (e.g. 
generalised granuloma annulare) that do not resemble the description above: you do not 
need to know more. 
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Part of the point of diagnosing granuloma annulare, is that it stops you searching for other 
causes. Sadly, we still see cases excised, as though they were skin cancers. 

Lichen Sclerosus et Atrophicus (LSEA) 

📸  image, image, image,  image,  image 

LSEA affects the skin or the mucosa.  It classically presents as areas of atrophic wrinkled 
skin, that resemble cigarette paper.  The whiteness is often striking.  The atrophy of the 
superficial dermis may lead to blistering and bleeding into the blisters, and on the mucosa 
particularly, scarring. 

It may affect the genitalia of males or females, and if seen in children may be (and has been 
on multiple occasions) misdiagnosed as non-accidental injury. 

Chronic LSEA of the genitalia is associated with an increased risk of squamous cell 
carcinoma, and may lead to narrowing of the urethral meatus and destruction of the 
introitus secondary to scarring. Treatment is with topical steroids, or if penile involvement is 
extensive, circumcision. 

Morphoea 

📸  image, image, image, image ,  image, image 

Classically presents initially as a violet macule, which develops central sclerosis within a lilac 
ring.  Atrophy may develop with or without scarring.  Underlying structures including fascia, 
muscles or bones may be involved. 

Usually, it is a mild disorder that does not progress, and spontaneously resolves.  More 
severe and extensive variants, with atrophy of the underlying muscle and bone, have been 
described.   

Treatment 
Topical corticosteroids, or even systemic corticosteroids have been tried, as well as PUVA.   

Erythema Ab Igne 

📸  image, image 

This is secondary to infrared damage to blood vessels due to sitting close to radiators, or a 
fire. The reticular pattern reflects the normal vascular anatomy. It is most commonly seen in 
the elderly, and initially presents as a blue/red reticulated pattern that leaves permanent, or 
semi-permanent hyperpigmentation.   

On the legs it is often seen on the lateral aspect of leg, and the medial aspect of another—
reflecting how you might ‘snuggle-up’ to a fire. Diagnose it, but focus on why they cannot 
keep themselves warm.  

In Scotland it is known as ‘Granny tartan’ or ‘fire tartan’— says something about the state 
of housing and living conditions for many elderly people. 

More recently we have seen it on the thighs of habitual laptop users (and potentially avid 
readers of ed.derm.101….) 
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Keloids 

📸  image, image,  image,  image 

Keloids occur following surgery or inflammatory processes (such as acne), when instead of a 
neat scar developing, there is overgrowth and excess production of collagen leading to a 
positive defect rather than a negative defect.  Keloids are most common on the upper third 
of the body, in some individuals of African ancestry and in young people. There may be a 
strong family history. Some times they appear spontaneously. Poor surgical technique (too 
much tension) and infection increase the risk of keloid formation following surgery, but they 
may occur with perfect technique. 

Treatment 
Treatment is problematic. Keloids can be injected with intralesional corticosteroids. Care 
that the lesion is not over treated is also required, as atrophy my develop (remember 
atrophy is a side effect of topical corticosteroids). 

Re-excision of lesions followed by regular intralesional steroids can also be considered, but 
there is no guarantee that the result might not be even worse.  In the past radiotherapy was 
used, but this is now frowned upon. 

The potential for keloid formation is a reason not to excise lesions that do not really 
require excision (i.e. benign melanocytic nevi for cosmetic reasons). There seems to be an 
epidemic of normal moles being removed in the UK, and much of the world. Cynics would 
say many are removed for financial, rather than medical, reasons. 

Questions: Ragbag 

1. Describe the nail features of lichen planus 
2. What are Wickham’s striae? 
3. Apart from LP, when do you see lichenoid rashes? 
4. What mediates the itch in lichen planus? 
5. What type of alopecia is LP associated with? 
6. Name a long term hazard of some types of LP. 
7. Is serology usually positive in DLE? 
8. What systemic agents might we use to treat DLE? 
9. Describe lupus tumidus. 
10. Describe lupus profundus. 
11. Ro and La antibodies are predictive of what characteristic in cutaneous LE? 
12. What is a herald patch? When might you see it? 
13. Name three clinical features of ichthyosis vulgaris. 
14. Filaggrin mutations are associated with what diseases? 
15. A patient presents with recent onset ichthyosis, and weight loss. What would you 

ask next? 
16. When might you see follicular plugging? 
17. Why is the hypothermia of erythroderma said to be concealed? Why is the term 

appropriate? 
18. List four causes of erythroderma. 
19. Is necrobiosis lipoidica or granuloma annulare  associated with diabetes? 
20. Compare and contrast the appearance of necrobiosis lipoidica and granuloma 

annulare. 
21. What is the long term risk of genital LSEA? 
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22. Why might  LSEA be mistaken for non-accidental injury? 
23. Is morphoea always skin deep? 
24. What might ‘Grannies’ and ‘hackers’ (or hacker grannies’) potentially have in 

common? 
25. Name three risk factors for keloids 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page  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Chapter 13: Infections and infestations 

🖥   What is this chapter about? (1 minute) 

Can be usefully classified into fungal (dermatophyte or yeast), viral, or bacterial. The list of 
infections below are those we consider those most important for you to know about. We 
are being selective. I hope others including ID, GPs and paeds, may also have covered 
some of these infections. 

I find it hard to spin a common theme or story around the various infections. 😞  

Impetigo 

📸  image , image, image, image, image, image, image, image, image, image. 

This is a common, superficial but contagious infection of the skin. It is more common in 
young children aged under 6 and, in this group, is the most common bacterial infection 
worldwide. 

There are two clinical types: 

1. bullous (less common), and  
2. non-bullous (most common)  

Staph aureus is the most common cause of both types, but β haemolytic strep is a cause of 
non-bullous impetigo. 

Impetigo is thought to arise from self-inoculation of pathogenic bacteria elsewhere on skin 
or in the nasopharynx; or sometimes following an insect bite or atopic dermatitis induced 
scratching, for example. 

Clinical features 
- Most commonly seen in children on the face, around the nose, and mouth. 

- Early lesions are characterised by the presence of small vesicles which may be clear, and 
rupture. Subsequently blisters (>1cm), which are pus filled may then be seen. 

- There are usually surrounding scabs and a characteristic golden / honey coloured 
exudate or crust.   

- Lesions may itch, and scratching results in further inoculation of surrounding areas. 

- Leucocytosis is common, as is lymphadenopathy. 

Unlike the staphylococcal scalded skin syndrome, in which the staphylococcal infection is 
not located in the skin, but where the toxin is circulating, the blisters in staph impetigo 
reflect local toxin production against desmoglein 1 (Dsg1) only. 

Treatment of impetigo 
The contents of a blister should be sampled, or failing that — but less useful — a swab 
taken from the skin surface. Treatment should be started before the results are available. 

The crusts should be removed with wet dressings, and the wounds cleaned. 
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If the disease is particularly localised, then topical antibiotics such as mupirocin or fusidic 
acid may be used. Antiseptics such as chlorhexidine are often added in. 

Treatment will usually be with a systemic anti-staphylococcal agent (e.g flucloxacillin or 
cephalosporin) before waiting for the culture and sensitivity results from microbiology. Take 
advice on local patterns of resistance. 

Infection is easily spread in a household and individuals should use their own towels and 
face flannels.  Small epidemics may occur amongst health care staff. 

In some parts of the world, streptococcal impetigo is a major precipitating cause of 
glomerulonephritis. 

Folliculitis 

📸  image, image, image,  image, image, image 

Folliculitis refers to inflammation centred around the hair follicle, an obvious opening within 
the skin, and an area rich in bacteria.  Folliculitis may be infective – more commonly 
bacterial, or fungal – or non-infective.  Most folliculitis is bacterial in origin, self-limiting, and 
rarely requires medical attention.  

Given the anatomy of follicles, I am amazed infection is not more common. 

Note that a pustule is not the same as folliculitis. If the pustule is centred on a follicle then 
it can be called folliculitis, but you may get pustules not centred around follicles. 

Folliculitis is usually most easily noticed around terminal hairs, but may occur around vellus 
hairs (which are harder to see) and is characterised by a pustule and surrounding erythema.  
There may be pain or itch. 

A boil (furuncle) refers to a deeper, larger, and more painful focus of infective folliculitis.  If 
the follicle is particularly large (carbuncle) there may be multiple openings from the lesion 
to the skin’s surface.  I mention the terms furuncle and carbuncle because you may come 
across them, but the term ‘boil’ is probably more widely used.   Do not get hung up on the 
terminology, here. 

The most common causes of folliculitis are: 

- Staphylococcal infection 
- Candida folliculitis 
- Herpes simplex folliculitis  
- Gram-negative folliculitis (something seen occasionally in patients who have been 

treated with tetracyclines, or other antibiotics, for acne).   
- In dermatology patients, a non-infective folliculitis due to emollients or tar therapy 

Predisposing factors to folliculitis: 

- excess sweating 
- occlusion and maceration 
- obesity and diabetes 
- topical or systemic corticosteroids (as in Cushing’s syndrome) 
- oily skin care preparations (make-up etc), greasy emollients or tars applied to the skin 

There are also some weird and wonderful examples of folliculitis:  
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‘blue-jeans folliculitis’ and ‘truck-drivers folliculitis’ refer to a folliculitis that appears 
secondary to friction and maceration from wearing tight clothes against the skin, possibly 
against an occlusive surface such as plastic car seats. 

hot-tub folliculitis is due to infection with an otherwise harmless pseudomonas and, as the 
name suggests, is seen in those who like to relax in hot tubs. Personally, I have found that 
always having a gin and tonic to hand when relaxing in a hot tub has kept me folliculitis free 
(no Cochrane review to support my claim, just  G+T thinking…..). 

Treatment of folliculitis 
Most folliculitis resolves spontaneously.  If treatment is required, then topical antiseptics 
(such as chlorhexidine) or topical chemotherapeutic agents, such as fusidic acid or 
mupirocin may be used. 

For boils that cause systemic symptoms, or are particularly large or multiple, then systemic 
antibiotics may be required.  Start with an anti-staph agent and be guided by microbiology.  

There is an unresolved debate about whether large boils are better managed by surgical 
treatment (‘if there is pus about, let it out’) or whether conservative measures are more 
appropriate in most instances. Opinions differ, and may reflect surgeons and physicians 
seeing a different mix of patients. 

If there are particular risk factors, see if they can be altered (obesity, diabetes, occlusion etc) 
  

Cellulitis and erysipelas 

📸   image, image, image, image, image, image, image, image, image 

Cellulitis is inflammation of the deep dermis and subcutaneous tissues, usually due to 
infection. Erysipelas is inflammation usually due to streptococcal infection of the deep 
dermis. The exact meaning of the term erysipelas differs between countries: more 
commonly it affects the face than cellulitis, and the ‘edge’ is sharper and palpable. For 
present purposes I will discuss both under the umbrella term, cellulitis. Do not get hung up 
on the differences: if in doubt, say cellulitis. 

In the UK, cases of cellulitis are mainly seen in primary care, or in secondary care under the 
management of internal or ID physicians. 

A typical patient will be: 

- Elderly 
- Have a unilateral area of erythema on the lower leg, with oedema, pain, and local 

warmth. Rarely there may be blisters, with or without haemorrhage. 
- They may be pyrexial with general malaise, and the white count may be elevated. Blood 

cultures are usually negative. Signs of severe sepsis may be present. 
- Occasionally, there may be an ascending painful lymphangitis (📸 image) and 

lymphadenopathy. 
- There is sometimes an obvious focus that has allowed bacterial entry: a local wound; 

dermatophyte infection; or skin fissures. 
- The causative agent is usually a streptococcus, but staphylococci may also be 

implicated. 
- Any region can be affected: face, neck, torso, perianal area. In the presence of 

immunosuppression or local surgery, broaden your perspective for causative organisms, 
and consider tissue sampling. 
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Diagnosis 
The diagnosis is clinical, but cellulitis is frequently over-diagnosed. If there is a typical raised 
edge as you see in erysipelas, the diagnosis should not be in doubt. Skin swabs of intact 
skin are unhelpful and aspirates of the affected areas have a low yield in uncomplicated 
cases, and are not indicated. 

Treatment 
Opinions differ, but most have traditionally recommended IV antibiotics focussed on strep, 
or strep and staph (e.g. benzylpenicillin and flucloxacillin). Starting with flucloxacillin only is 
reasonable. Oral antibiotics may be an alternative in some cases, obviating the need for 
hospitalisation iv therapy. Treatment regimens differ between countries and regions. 

Topical therapies usually play no meaningful role. 

Complications 
Cellulitis often causes damage to the lymphatic drainage system. Such damage 
predisposes to further episodes of cellulitis. 

Differential diagnosis 
Some studies suggest that in up to 40% of inpatients with a diagnosis of cellulitis in UK 
hospitals, the diagnosis is incorrect. The differentials include: 

- contact allergic eczema, often on the background of venous disease 
- the deeper and much more serious necrotising fasciitis (rapidly advancing erythema, 

severe malaise or collapse, crepitation etc) 📸  image, 📸  image. Rare, but fatal unless 
treated surgically early. 

- pseudocellulitis: also known as hypodermitis, but representing an early stage of 
lipodermatosclerosis (📸  image) secondary to venous insufficiency. This is usually 
bilateral, with erythema, skin thickening and tightness, without systemic features or a 
history of sudden change in the limb. 

- Panniculitis (e.g. erythema nodosum) 
- Carcinomatous infiltration (especially breast), is rare. 

Dermatophyte Infections (tinea) 

📸  image, image, image, image, image, image, image. 

These are extremely common, particularly in primary care, with up to 50% of individuals 
aged over 50 having had an infection.  In parts of Africa the point prevalence in some 
surveys of children is over 30%. 

The terminology is confusing in that they often have a name for particular sites (tinea capitis 
for the scalp, tinea barbae for the beard area, tinea pedis for the feet etc).  

The typical dermatophyte infection is an annular erythematous scaly eruption with or 
without pustules, with an apparently more active edge (hence the phrase ‘ringworm’).  If 
inflammation is marked, consider whether it could be an animal ringworm infection. The 
differential is often eczema. Scrape the lesion for mycological confirmation of your 
diagnosis: why wouldn’t you seek to confirm your clinical diagnosis so easily? 

The majority of cases can be treated with topical agents, such as topical ‘azole’ creams 
(miconazole, ketoconazole) or topical terbinafine.  

The exceptions to use of a topical azole are: 
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Scalp dermatophyte infection 
Most common in children, presents with erythema and alopecia, scale and pustules, and 
sometimes a boggy inflammatory swelling known as a kerion. Secondary infection of the 
primary dermatophyte infection may also occur (📸  image) . 

Topical agents alone are usually ineffective and systemic treatment is required with either 
oral terbinafine (or systemic azoles or griseofulvin). 

Dermatophyte infections of the nail 
📸  image, image, image, image 
Presents with onycholysis, ridging, pitting, and dystrophy of the nail. 

Again, topical agents do not work (well enough), and systemic treatment with either 
terbinafine or one of the systemic azoles is required.  Treatment for nail infection is 
prolonged, more so for the feet than the finger nails (3 or more months for the former).  

Never commence treatment without mycological confirmation of  your diagnosis. 

Never use systemic agents for nail dermatophyte infections without the support of positive 
mycology, because you expose patients to adverse drug effects for no benefit, and clinical 
diagnosis is frequently inaccurate. 

Tinea Incognito 
📸  image 
This refers to when a dermatophyte skin infection is misdiagnosed as eczema (usually) and 
treated with topical corticosteroids. Initially both doctor and patient think things are getting 
better, but the steroids dampens down the appropriate immunological response, resulting 
in spread of the fungal infection, which subsequently flares with marked erythema and 
pustules when the steroids are stopped.  

Remember, dermatophyte infections can easily be confirmed by scraping some of the scale, 
and sending it for microscopic examination and culture (fungus stays viable for months so it 
can just be put in the post). 

Dermatophyte infections may have an annular structure, but there are many other causes of 
rings apart from dermatophytes (e.g. the Olympic symbol). 

Candida 

Candida is better than most physicians at recognising when a patient is not well.  
Remember risk factors such as diabetes, steroids or immunosuppressive therapy, pregnancy 
or occult neoplasia. Are you sure none of them apply? 

Angular stomatitis/ cheilitis (📸  image) at the corners of the lips, may reflect ill-fitting 
dentures.  Responds to a steroid/azole combination cream.  

Cutaneous Candida.  
📸  image, image, image 
Clinically favours warm moist skin, such as under the breasts or in folds of skin due to 
obesity (intertriginous areas).  Usually presents as well demarcated bright red areas, with a 
little bit of scaling and satellite lesions (see the third image above). The differential will 
include psoriasis and eczema. 
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In children wearing nappies, a differential is an irritant dermatitis secondary to ammonia.  
If the depths of the folds are affected, then candida is likely, as the ammonia tends not to 
permeate the skin folds.  Again, combination azole and steroid creams are useful. 

In the male, candida can cause balanitis, which can be spread by sexual intercourse. 

Pityriasis versicolor 

📸  image, image, image, image, image 

This is a yeast infection of the yeast genus ‘Malassezia’.  

It is also sometimes referred to as tinea versicolor, but tinea should be restricted to 
dermatophytes not yeasts, but life is too short to get too upset on this point. 

Pityriasis versicolor is an extremely common disorder, most commonly seen in young 
people and often first noticed after a summer holiday. 

It presents with dull, red / light brown, scaly plaques on the upper chest and back, which 
when scratched release abundant scale.  If the scale is examined with a drop of potassium 
hydroxide, abundant Malassezia are seen, both as hyphae and yeast forms (‘spaghetti and 
meatballs’). 

Upon exposure to sunshine the affected areas often appear paler than the surrounding skin 
and either with or without treatment, the disorder progresses to leave pale, non-scaly, areas 
which are often most apparent following sun exposure. 

If you spend much of your time on holiday by the pool, as the current author does, it is rare 
not to be able to diagnose a case per day. My fees usually cover the cost of the holiday. 

Treatment of pityriasis versicolor 
The usual treatment is with an imidazole shampoo (e.g. ketoconazole). It may recur. 

Seborrhoeic dermatitis 

This has been dealt with earlier (Chapter 11), and is best viewed as a response to some 
types of Malassezia yeasts (aka pityrosporum). If the yeast is killed the rash improves. 

Common warts, verrucae vulgaris 

📸  image, image, image, image 

- These are typically acral in distribution, most commonly seen in children and particular 
human papilloma virus (HPV) types are common. You do not need to learn HPV types/
numbers.   

- The hyperkeratotic papules or nodules, when pared back with a blade, show point-like 
dermal vessels (black specks).  In flexures, they may be more papillomatous. 

- On the feet, verrucae plantaris (still just a common wart) can cause more problems 
because of pressure forcing them inwards, and hence causing pain. 
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- Viral warts are a particular problem in individuals who are immunosuppressed, as they 
are much more common, often larger, and can easily be confused with skin cancers in 
this high risk skin cancer group. HPV are not implicated in skin cancer — this topic is 
discussed in skincancer909 in more detail. 

From a dermatological perspective you do not need to learn the numbers of HPV types. 

Plane warts 
Are also HPV infections, which are commonly seen on the back of the hands ( 📸  image) or 
the face, as tiny little flat topped papules which often markedly pigment after sun exposure.  

Treatment of HPV warts 
The moral is not to do more harm than good. Treatment is with salicylic acid preparations 
and paring (with a blade), which removes hyperkeratotic areas, with or without cryotherapy; 
or cryotherapy alone. 

A variety of other modalities are occasionally used, including curettage and electro-
desiccation, or application of contact sensitisers, or lasers. Trials of efficacy are notable by 
their absence  

Despite the frequency of this condition and in some cases burden of suffering, there is a 
remarkable degree of medical or pharmaceutical indifference to this disorder.  

The author believes that it is well worth treating oneself with cryotherapy before 
enthusiastically applying it to others, particularly children. 

Molluscum Contagiosum  

📸  image, image, image 
This is a pox virus infection spread by direct contact.  It is most common in children on the 
trunk.  If you see it in adults, think about a cause of immunosuppression, including HIV. 

The lesion, papules, or nodules have a characteristic shiny white centre, and central 
umbilication.  In childhood they are often accompanied by eczema around the lesions and 
they frequently bleed due to excoriation.  If a child in a family has them, they should use a 
separate towel to the other children.   

They can persist for up to 6 months or more before immunity develops, and parents 
(perhaps) reasonably demand action, when only inaction is best for the child, as we have no 
cure. 

Herpes Simplex 

📸  image, image,image, image 

Primary herpes gingivo-stomatitis occurs in a large proportion of young children producing 
oral ulcers and blisters, and variable systemic disturbance. The virus is not cleared in the 
majority of individuals  and is latent; reactivation of the virus leads to the clinical features 
of herpes simplex labialis (cold sores).  Up to a third of the world’s population have had a 
symptomatic herpes infection 
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Reactivation of simplex is accompanied by: 
- a tingling sensation 
- papule formation, 
- clustering, or grouping, of lesions, 
- blister formation.  

Re-occurrence is often precipitated by UVR exposure or other illnesses (‘fever blisters’).  

Treatment of uncomplicated cutaneous herpes simplex 
Topical agents such as aciclovir shorten the duration of illness if used from the earliest onset 
of symptoms. 

Eczema Herpeticum. 
📸  image, image, image,  image 

This has been briefly mentioned in the eczema section (Chapter 4). 

This is seen most commonly in children with atopic dermatitis who develop hundreds, or 
thousands, of punched out ulcerated lesions.  Children become sick and prior to the 
advent of modern antivirals the condition frequently proved fatal, progressing to 
pneumonia or herpes encephalitis.  

This picture can rarely be seen in other skin diseases (apart form atopic dermatitis), and the 
diagnosis depends on awareness, as often the herpetic lesions are subtle, and 
misdiagnosed as impetiginised eczema.  

Diagnosis and treatment of eczema herpeticum 
Rapid fluorescence based diagnosis is possible on skin scrapings, as is PCR diagnosis. 
Treatment is with systemic antivirals (e.g. aciclovir family — not topical antivirals) 

Herpes Neonatorum 
This is a primary infection with Herpes simplex, usually acquired from a HSV positive mother 
during childbirth.  Active genital herpes at the time of delivery is a clear risk to the foetus 
and is an indication for Caesarean section (see the Pregnancy Chapter). 

Note: I have skipped over details about HSV-1 and HSV-2 and sexual transmission because 
this is covered elsewhere in the course. 

(Herpes) Varicella Zoster Virus (VZV) 

📸  image, image, image,  image 

Chickenpox 
Most infections with VZV will present in primary care or to infectious disease physicians.   

Key points to remember are as follows: 

- 90% of the population will have had chicken pox before the mid-teenage years.  

- Infection is spread via droplets, with an incubation period of up to 3 weeks. 

- Lesions start off as red macules, before forming small blisters, with or without pus, which 
then crust.   
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- In chicken pox, the lesions occur in crops so that at any one time they are at different 
stages of evolution. 

- The lesions tend to itch and end up being scratched – this is often a major problem,  as 
some lesions heal leaving punched out (depressed) scars. 

- Following primary infection, latent virus remains in the dorsal root ganglion. 

In adults, varicella infection is more problematic. In adults without previous infection, or 
who are immunocompromised, varicella can produce a severe illness with pyrexia, malaise, 
and potentially fatal varicella pneumonia. 

Primary Varicella Infections in pregnancy 
Is a particular concern. In the first trimester there is a recognised constellation of foetal 
abnormalities secondary to varicella infection; in the third trimester, spontaneous abortion 
or premature birth, may occur. 

If the mother develops primary varicella close to birth then there is a significant risk of 
disseminated varicella in the child with significant mortality. 

Note: the above refers to primary varicella, not shingles 

Herpes Zoster (Shingles) 
📸  image, image, image, image 

10-20% of individuals during their lifetime suffer zoster, in which there is a dermatomal 
pattern of vesicles on a red base, which then pustulate, crust and may scar.  Pain usually 
precedes the visible lesions, and astute clinicians may make the diagnosis before the rash 
becomes apparent.  Post herpetic neuralgia may also occur, and may be chronic over many 
years, even leading to suicide.   

Particular care has to be taken if the first branch of the trigeminal nerve is involved as ocular 
complications, including keratitis may occur.  Expert ophthalmological input may be 
required.  The second branch of the trigeminal nerve may lead to blisters on one half of the 
palate or tongue. Ear involvement may be accompanied by facial nerve paralysis.  

It is not that unusual to have more than one dermatome affected, nor for scattered lesions 
to be observed out with the main dermatome — this does not mean that the infection is 
generalised or that occult immunosuppression is present. 

The presence of shingles does not dictate a search for underlying immunosuppression. 
Shingles may occur in healthy children. 

Remember: shingles is infectious in that it can lead to others developing chicken pox. 
Shingles does not cause other cases of shingles —for shingles to occur, you must have had 
a previous primary infection with varicella. 

Treatment of Herpes Zoster (shingles) 
Aciclovir, or related drugs, shorten the course of zoster. In immunocompromised 
individuals, intravenous agents should be used. 

Post-herpetic neuralgia may be a significant clinical issue, and expert advice from a pain 
physician or neurologist may be beneficial. Classically there is a unilateral band like 
distribution with a sharp cut off in the mid line. 
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Vaccination in later life, reduces the subsequent risk of shingles, and complications by 
around 50%, and such vaccination programs take place in many countries (including 
Scotland for those over 70). Some other countries vaccinate against chickenpox earlier in 
life. 

Infestations 

Beware of some of your own prejudices. Not just poor people get infestations, and paying 
private school fees or going to an ancient university often just means that the mites or bugs 
speak Latin as well as Greek. 

Scabies 

Video: of a live mite live mite 
📸  scabies mite 
📸   scabies clinical images, image, scabies burrows, burrows, image, image, image,  image, 
image 

Scabies is an intensely itchy infestation with the sarcoptes scabiei mite, which only affects 
humans.  This mite is just under half a millimetre in size, and with the naked eye is therefore 
barely visible. The cause of scabies was discovered in 1687, making it perhaps the first 
human transmissible disease for which a cause was identified.  

Scabies produces an itchy rash due to the development of a delayed type hypersensitivity 
reaction to mite eggs and faeces: yuck!   

As scabies is a cell mediated response, the immune response that produces the clinical 
symptoms will only be apparent approximately ~3 weeks or later following infestation. 

Clinical features of scabies 
In some world populations scabies can affect 30-40% of children at any one time. 

- Scabies is intensely itchy, an itch which is markedly worse at night. 

- Burrows, are linear structures in which the female mite burrows before laying eggs. Most 
common on the palms / soles and finger-webs. 

- Nodules are particularly common around the nipples and genitalia 

- There is widespread excoriation with a secondary dermatitis reflecting the cell mediated 
immune response to the mite.   

You only catch scabies from close physical contact. In practice, this usually means parent-
child or child-child transmission, and for adults, sexual liaisons. Beware that patients may 
not tell you about all their sexual partners (nor their other partners, for that matter). You do 
not get scabies from sharing a bath towel, or an after dinner drink, or using Tinder. 

Crusted scabies 
A severe variant of scabies is known as ‘crusted scabies’ (formerly known as as ‘Norwegian 
scabies’), in which the skin is massively hyperkeratotic, with widespread crusting resembling 
severe psoriasis. The skin is teeming with mites.  
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Crusted scabies is sometimes seen in patients with Downs Syndrome, but is also seen in 
immunosuppressed patients (📸  image crusted scabies), or people who are unable to 
scratch. Crusted scabies is highly infectious 

Diagnosis of scabies 
Key pointers from the history are the intense itch and the involvement of family members. 

You must examine the whole patient: include the interdigital folds, the nipples and the 
genitalia.  Except in neonates, scabies does not usually involve the head. 

Diagnosis is clinical and ideally relies on identification of the mite. This can be most easily 
achieved using a fine needle, pushed along the burrow, which the mite then attaches itself 
to. This is then examined under the microscope and, most sensibly, the patient is shown the 
mite as many people are reluctant to believe they have scabies (particularly “ladies from 
Morningside”). Alternatively, dermatoscopy can be used to try and identify the mite in vivo.  

Failure to identify the mite leads to both under and over treatment, as whole families are 
needlessly treated with agents that may induce itch in normal persons. 

Treatment of scabies 
The exact choice of treatment depends on local patterns of resistance of the mite.  
Permethrin or malathion are commonly used. Both are applied after a warm bath, left on 
overnight, and the treatment repeated 7 days later. Bedding and clothing should be 
washed in a hot cycle of a washing machine, but other precautions are not necessary. 

All individuals with close contact with the affected individual need to be treated at the 
same time otherwise, given the incubation period, there will be a continual ‘re-cycle’ of 
reinfection. (It is possible to get scabies more than once.) 

Apparent treatment failure may reflect the fact that the patient never had scabies in the first 
place and that the treatment-induced-dermatitis is causing persistent itch or, there is a cycle 
of reinfection. 

An alternative to topical treatments is the use of the systemic agent ivermectin, which is 
used particularly for Crusted / Norwegian scabies. It seems likely that ivermectin may be 
used more widely in future (although resistance has already been reported). 

Commonly, some people are asymptomatic and therefore act as “carriers”. These people 
will still need treatment. 

Practical problems with scabies are twofold. First, the diagnosis may be wrong, and the 
patient does not have scabies, but is being treated with anti-scabetic agents, which 
themselves cause itch. Second, patients or their close contacts, refuse to accept the 
diagnosis, and not all those at risk are treated simultaneously, leading to reinfection. It is 
important to search for, and identify burrows and nodules, and the mite itself ideally. There 
are other causes of itch….. 

Pediculosis Capitis (Head Lice) 

📸  image, image, image 
This is due to infestation with pediculus humanus capitis. Lice are insects (6 legs), that use 
strong glue to attach to your hairs and feed on your blood. They like to eat often. 

The louse is 2-3mm long and the nits are the eggs stuck to hairs. The presence of nits after 
treatment does not mean treatment has failed. 
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Parents (particularly doctors) tend to believe that only other people’s children are likely to 
suffer infestation with head lice. Private schools are not exempt, but charge for the 
privilege.   

The clinical features are an itchy eruption on the scalp and nape of the neck with secondary 
excoriation and potentially, secondary infection. The physical signs reflect the nits (the eggs 
that the mites have hatched from), as well as mites on the scalp.  Nits are easy to over-
diagnose or misdiagnose — simply put, scalp scales can stick to hair, and be mistaken for 
nits. 

Therapy of head lice 
This again depends on local patterns of resistance, but malathion or permethrin are widely 
used. Because there are nits present does not mean there is active infection as treatment 
will not remove the nits, but just kill off the mites. Some people treat a week after the first 
treatment to catch the next wave of adults. Most regions have standardised policies in 
place. 

Pediculosis Corporis (body lice) 

This refers to lice infection of the body. It presents as itching, with scratching and 
excoriation, and is usually found in those with poor personal hygiene.   

You need to examine the clothes as well as the patient, because the lice and nits will be 
evident on the clothes.  Treatment is of the clothes not the patient. Disinfection with hot 
washes and ironing, usually suffices, but often replacement of all clothing may be sensible 
in those who cannot easily comply. 

The patient will get better as long as the lice have been killed from the clothes (you treat 
the patient by treating the clothes).  

Questions: infections and infestations 

1. Is there staph infection on the skin in impetigo? And in SSSS?  
2. Is impetigo always due to staph? 
3. What is the difference between a pustule and folliculitis? 
4. Name four causes of folliculitis? 
5. You take a swab from the pus in an area of folliculitis. The lab say there is no 

growth. What may be the explanation (apart from error)? 
6. Name some dermatological hazards of blue-jeans and hot tubs. 
7. What is a kerion? 
8. Why is the term ‘ringworm’ appropriate for some tinea infections? 
9. A patient has onychomycosis. Would you prescribe topical treatments? 
10. What is tinea incognito? 
11. What is the basis for the phrase: ‘Candida is better than most physicians at 

recognising when a patient is not well’? 
12. What are satellite lesions, and what disease to they point to? 
13. Your friendly microbiologist tells you over lunch that one of your patients has 

spaghetti and meatballs. What is she on about? 
14. The black specks on viral warts reflect what? 
15. What family of viruses cause common warts? 
16. What virus lesions like to tan? 
17. Name two treatment modalities for common warts? 
18. Will vaccination against the HPV that cause cervical cancer be expected to reduce 

common wart infection? 
19. A middle aged man, who has lived in sub-saharan Africa most of his life, presents to 

you with a particular pox virus infection of his skin. Explain what you are thinking. 
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20. What is eczema herpeticum, and what does it look like. How will you treat it? 
21. Is there a difference  in risk between a primary varicella infection in pregnancy, and 

an episode of shingles in pregnancy?  (if you do not know, see chapter 20) 
22. What are the particular risks of zoster affecting the first branch of the trigeminal 

nerve? 
23. Where do you see nodules in scabies? 
24. Why do you think identification of the mite is so crucial in a patient suspected of 

having scabies? 
25. Do you need to treat the relatives of a patient with scabies? Which ones? What 

about children or boy or girl friends? Justify your response. 
26. Why are pruritic rashes that are thought to be scabies often therapeutic or 

diagnostic problems? 
27. Is head shaving still a useful treatment for pediculosis capitis? 
28. In a patient with pediculosis corporis: what do you treat? 
29. What are the key distinguishing features of cellulitis versus differentials? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page  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Chapter 14: Skin disease and the mind 

🖥   What is this chapter about? (1 minute) 

In ed.derm.101: core concepts (Chapter 6), I briefly discussed the relation between stress 
and skin disease. I suggested that with one or two possible exceptions, such as stress and 
anxiety increasing scratch, the main direction of causality was that skin disease caused 
stress and unhappiness, rather than stress caused skin disease. A supermodel who is 
covered in scabs is no longer a supermodel. 

Not all dermatologists (nor patients) think the situation is as clear cut as I make out. Some 
believe that life events may precipitate diseases such as psoriasis or alopecia areata. The 
evidence is not robust enough for anybody to be dogmatic, and so clinically one must be 
circumspect and respectful of other opinions. 

There are, however, a few clinical syndromes that clearly involve the mind and the skin, 
although demarcating normality from pathology is not always easy. As you will discover, the 
extreme cases are sometimes bizarre. 

Dermatitis Artefacta 

This term refers to skin lesions that are self-inflicted without any obvious cause, and where 
the patient does not admit that they are consciously causing the lesions. The degree of 
insight varies. 

An example would be a diabetic who seeks care for a blue discolouration of their skin that 
they are themselves causing by injecting ink with their insulin syringe into their skin or 
subcutaneous tissues.  

Patients, who are commonly young women, can be remarkably inventive with acid, 
household bleaches, cigarette ends, or needles etc. The result is often bizarre patterns of 
inflammatory damage including ulcers and scarring. 

The key observation is that the rash appears bizarre (based on clinical appearance) and that 
the individuals deny being involved in causation. The problem for the novice is that judging 
something to be bizarre requires lots of clinical experience of what is not bizarre. 

Most of the time dermatitis artefacta is either present or it is not present, but there are 
some cases where it is hard to be dogmatic about where to draw the line. For instance, a 
patient with trichotillomania (who pulls their own hair out); or those with severe itch, who 
use household cutlery to relieve the itch, but fail to admit readily how they ‘scratch’ (due to 
embarrassment?). Furthermore the level of insight varies: many patients appear not to 
believe that they are responsible for the skin lesions, whereas others think what they are 
doing is within normal limits. 

The management of such patients is extraordinarily difficult and confrontation is usually not 
sensible. Some of these patients are psychologically disturbed, although they are not 
psychotic, and the key contribution of the dermatologist is to be absolutely certain about 
the basis of their diagnosis, and then call upon a psychiatrist or psychologist for help. Of 
course, most patients will not believe a psychiatrist can help— they believe the problem is 
with their skin, so why would a psychiatrist be needed? Discussion with your colleagues, 
and a second opinion, is sometimes wise. 

Cutaneous Dysmorphophobia 

The effect of skin disease on an individual’s self esteem and general health will be heavily 
influenced by a whole range of factors.  It takes little imagination to realise that psoriasis on 
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50% of your body in a 21 year-old girl impairs her quality of life. On the other hand the 
same extent of psoriasis in a 70 year-old man may confer less morbidity (note the word 
‘may’ in this sentence). Perhaps. Both patients have psoriasis but they do not have the same 
disease. But understanding that both want normal skin does not require a PhD in empathy. 

However, on occasions, patients present with a mark on their skin which, to all intents and 
purposes, appears trivial, but which the patient claims is severely impacting on their life, 
and therefore wishes to be treated. Sometimes the actual lesion is not apparent to the 
doctor. For instance the patient reports that their skin has an abnormal texture, or is rough 
or greasy, and yet you cannot professionally agree in terms of physical signs. Other 
examples include normal lesions such as small nevi that the patient wants removed even 
though they are benign and apparently not unsightly, or are even on hidden away parts of 
their body.  

Sometimes if such a lesion can be surgically removed, surgery is advised. The problem is 
then that not all too infrequently the same patient returns six months later wanting another 
lesion removed, or visits the ENT or plastic surgeons with concerns about the shape of their 
nose or lips etc.  The story  — and often the misery — goes on.  

Such series of consultations are plagued by unhappiness on both sides, as well as 
complaints. 

Delusions of infestation (parasitophobia) 

This condition is not that uncommon. A typical patient will be of either sex, who visits their 
doctor saying that various creatures are living on their skin and, ‘helpfully’, they have 
managed to catch some of these specimens, which they will bring along in a matchbox or a 
small container for the dermatologist to examine.  The specimens they bring are unhelpful, 
and usually just reflect the products of gouging of their own skin.  

Most of these patients are not overtly psychotic, but are are said to respond very well to a 
particular neuroleptic pimozide.  They require expert psychiatric input.  Interestingly, there 
seems to have been an epidemic of this spread by social media and conventional news 
media in the US in recent years (Google ‘Morgellons disease’). 

Please also remember that some patients, especially long stay psychiatric inpatients, are at 
an increased risk from real infestations such as scabies or body lice. People can indeed 
behave strangely, but everybody can be affected by skin disease, too. 

Non-accidental injury 

I have no doubt that paediatricians will drill various aspects of this difficult topic into you.  
From this dermatologist’s point of view, the diagnosis has to be considered when the 
physical signs just don't make sense in terms of known dermatological patterns (something 
that is probably not of much help to you at this stage of your career), or for instance in 
particular clinical instances, such as the presence of anogenital warts in young children.   

Remember the converse however: there are plenty of documented cases of apparent child 
abuse which have later turned out to be ‘genuine’ skin disease.  The chief candidates here 
are Lichen Sclerosus et Atrophicus (LSEA, Chapter 12 ), which has a predilection for the 
genital and perianal skin, and (rarely) some of the sub-types of the genetic collagen 
disorder Ehlers-Danlos Syndrome (with easy bruising and easy scarring, amongst the 
cutaneous signs).  As ever, suspicion, and expert advice are needed. The author has had 
first hand clinical experience of two such cases, in which a primary skin disease was not 
considered as an explanation, with tragic consequences for the family.  
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Questions: Skin disease and the mind 

1. A pre-pubescent girl presents with blood blisters around the genitalia. Can you 
think of one primary skin disease that might account for the physical signs? 

2. A mother of a six year boy, says he is alway bruising himself easily. You notice he 
has lots of cigarette paper like scars, and his joints seem very mobile. Your 
colleague wonders if he is being abused. What dermatological diagnose might you 
consider in your differential? 

3. Parasites spread by social media! Explain. 
4. A patient presents to you, asking for you to remove 10 of her moles. What 

questions would you ask, and what would you say to her? 
5. Your colleague tells you about a patient of theirs, who brought a pill container to 

the consultation saying, “here are the creatures that have been crawling under my 
skin”. Your colleague asks if you know a friendly entomologist who can help. What 
would you think? 

6. A young woman has patchy hair loss on her scalp. Her mother says she is always 
playing with her hair, but the patient says she just pulls out the abnormal hairs. 
What do you think? What is a possible diagnosis? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page  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Chapter 15: Pregnancy and the skin 

🖥   What is this chapter about? (1 minute) 

Pregnancy has unpredictable effects on many skin diseases, and there are some cutaneous 
physiological changes characteristic of pregnancy that patients consult over. But in addition 
there are: 

- particular diseases that only occur in pregnancy 
- diseases that are of special concern in a pregnant woman. 

Hyperpigmentation 
Hyperpigmentation of the nipples, labia and the 📸  linea nigra (a darkened linea alba). You 
may also see melasma (aka chloasma), ‘the mask of pregnancy’ (Chapter 10). This presents 
as a deep brown / grey pigmentation of the skin which is most prominent on the cheeks 
and forehead. Also seen in those on oestrogen containing oral contraceptives (see Chapter 
10). Hyperkeratosis of the nipples may occur in some women. The assumption is that 
oestrogens are responsible, although other theories have been suggested. 

Melanocytic nevi 
May increase in size, darken, or become more vascular. 

Striae (‘stretch marks’) 
📸  image 
Occur in most pregnancies. Often a site for PEP/PUPPP (see below). Assumed to be an 
interaction between ‘stretch’ and the altered steroid milieu (also seen in Cushing’s 
syndrome). 

Hair 
Hypertrichosis may occur, and following birth, telogen effluvium (see Hair Chapter) 

Change in pre-existing skin disease 
No hard and fast rule for an individual patient, but atopic eczema tends to get worse, 
whereas psoriasis often improves. Predictions are fallible! 

Pemphigoid Gestationis 

📸  image, image, image, image 

This is best viewed as pregnancy related type of pemphigoid. It used to be called Herpes 
Gestationis, but it has nothing to do with Herpes viruses. I have discussed it earlier in the 
immunobullous chapter. Differentiating this disorder from PEP/PUPPP is important. 

The diagnosis is confirmed by pathology (eosinophils and subepidermal blister) and 
immunofluorescence, which shows changes similar to pemphigoid (positive C3 and often 
IgG along the basement membrane zone). 

Treatment of pemphigoid gestationis 
Topical steroids and sedative antihistamines may suffice, but systemic corticosteroids may 
be required.  Obstetric input is obviously essential.  

Increased risk of prematurity and small for dates. The more severe the disease, the greater 
the foetal risk.  The chief differential is from the far more common PEP/PUPPP. 
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Course and Prognosis 
If the father of the child is the same, the rash is likely to recur and be more severe in 
future pregnancies. There is usually a flare at the time of delivery. It does not always occur 
in the first pregnancy. 

Polymorphic Eruption of Pregnancy (PEP / PUPPP) 

📸  image, image, image  

This disorder has a number of names, including pruritic urticarial papules and plaques of 
pregnancy (PUPPP). I find it easier to diagnose PUPPP rather than remember what the 
acronym means. In any case the term polymorphic eruption of pregnancy (PEP) is now 
preferred — because it is polymorphic! 

It is far more common (>10-20) than pemphigoid gestationis, and the aetiology is unknown.  

It presents as: 

- itchy red papules in the third trimester close to birth, or just after delivery. You also 
may see widespread erythema, small vesicles, target like lesions, and plaques of what 
looks like eczema. This is why the term PEP is appropriate. 

- lesions are located preferentially in the striae 

- sparing of the umbilical region is characteristic.  

- the rash spreads from the abdomen to other parts of the trunk and limbs. 

The key clinical feature is to distinguish this rash from pemphigoid gestationis. 

Pemphigoid gestationis 

- does not favour the striae  

- does not avoid the umbilicus 

- tends to occur earlier in the final trimester, or before. 

- biopsy for the latter will give classical features similar to pemphigoid. 

- PEP is most common in the first pregnancy and rarely occurs in subsequent 
pregnancies (contrast with Pemphigoid Gestationis) 

Treatment of PEP 
Topical corticosteroids and antihistamines usually suffice.  Systemic corticosteroids may be 
required occasionally. Involve the obstetricians if using systemic steroids. 

Intrahepatic Cholestasis of Pregnancy 

This presents as intense generalised pruritus usually in the late second or third trimester.  
There are no primary skin lesions, just excoriations. 

Investigations: Skin biopsy is usually not required and just shows secondary changes. 
Serum bile acids are raised and diagnostic. 
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Maternal health is largely unaffected but there is a significant risk of foetal loss, prematurity 
and foetal distress.  The dermatologist’s job is essentially to ensure there is no primary skin 
disease causing the itch, and leave to the obstetricians / hepatologists. 

The therapeutic goal is reduction of serum bile acids. It will likely occur in subsequent 
pregnancies. 

Atopic Eruption of Pregnancy 

This is the most common itchy disorder of pregnancy and can either occur in those who are 
known to have atopic dermatitis, or those who are atopic, but without previous skin 
disease. It is eczematous and papular, with or without xerosis. In other words, think atopic 
dermatitis. 

In contrast with the other skin disorders of pregnancy, it tends to occur in the first 
trimester, and in most it presents well before the third trimester.  The rash often looks 
typically eczematous.  Manage as for atopic dermatitis with topical agents. 

Pregnancy and infections 

Hopefully this will be dealt with elsewhere in your course but know the following:  

Herpes Simplex 
Active genital herpes at the time of delivery is a clear risk to the child and is an indication 
for Caesarean section. It is not always possible to be confident that an episode of genital 
herpes is a recurrent infection rather than a primary infection with a new HSV variant. The 
risk to the child is much higher if the infection is primary. 

Herpes Zoster (Varicella Zoster, VZV) 
Reactivation  of VZV as seen in shingles is not associated with viraemia and is, therefore, not 
a risk to the foetus.  By contrast, varicella infection (systemic) is associated with the foetal 
varicella syndrome with many malformations and an increased risk to the foetus. Discussed 
briefly in Chapter 13. 

Erythema Infectiosum (aka Fifth disease, slapped cheek disease) 
📸  image,  image 

This is due to parvovirus B19 infection.  Classically in children this rash presents with a 
livedo / lace-like rash on the cheek and arms, that develops on the cheeks to look as 
though the child has had his or her face slapped. The disease is often asymptomatic, and 
school outbreaks common in spring.  

The risk in pregnancy is to the foetus if the mother has no immunity. 

Infection is associated in foetal loss in perhaps 2-5%.  Diagnosis is based on the presence 
of IgM antibodies (signifying recent infection).  Obstetric input is essential. 

Pregnancy and drugs 

Doctors and patients are obviously cautious about potential drug side effects. However, as 
obstetric physicians will also point out, many patients suffer unnecessarily because of 
inappropriate advice to stop all drugs.  
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Important points for the those involved in treating skin disease 
Systemic retinoids are highly teratogenic and have long half lives. See the section on acne 
and psoriasis, but contraception has to be actively managed before using these drugs. The 
risk may be more theoretical, but do not use topical retinoids either. 

Methotrexate: is a folate antagonist, and not suitable for women trying to conceive, nor 
for men trying to father children, nor in pregnancy. 

Azathioprine: although not known to be teratogenic, azathioprine should be avoided 
during pregnancy when used for skin disease. 

Sedative antihistamines: such as chlorpheniramine can be used in pregnancy if ‘judgement 
is used’, but absolute evidence of complete safety is not available. Avoid use of non-
sedative if possible, or take advice. 

PUVA: psoralen has no license, and most would not recommend PUVA for a patient who 
is pregnant or trying to conceive. UVB is safe in pregnancy. 

Topical corticosteroids: these can be used in pregnancy, but a judgment should be made 
about the amount and potency of the particular steroid used. Do not stop active 
management of those with severe skin disease just because they are pregnant. Within a 
dermatological context we avoid systemic steroids whenever we can, but they may be 
required for some indications (e.g. some bullous diseases). Liaison with obstetricians is 
mandatory to help balance risks and benefits. 

Tetracyclines: do not use in pregnancy (or in children under 12), as teratogenic. 
Erythromycin is safe for those with acne. 

Caution about potential side-effects of drugs in pregnancy is natural, but many patients 
with common skin diseases such as eczema and psoriasis suffer from over-cautious 
approaches. If you are uncertain, ask a colleague. 

Questions: Pregnancy and the skin. 

1. Contrast the time course of the atopic eruption of pregnancy and PEP/PUPPP or 
pemphigoid gestationis 

2. Contrast the distribution and morphology of lesions in PEP/PUPPP and pemphigoid 
(herpes) gestationis. 

3. A very itchy pregnant women presents at 28 weeks, with no history of skin disease, 
and no primary skin lesions. What would you think, and how would you confirm 
your diagnosis? 

4. What are the immunofluorescent features of pemphigoid (herpes) gestationis on 
skin biopsy? 

5. A pregnant woman has come into contact with a child with ‘slapped cheek disease’. 
What should you say; what should you do? 

6. Can you use UVB and PUVA in pregnancy? 
7. What is the concern about genital herpes at the time of delivery? 
8. A pregnant woman gets shingles. What will you tell her? 
9. Name three drugs absolutely contraindicated for the treatment of psoriasis in 

pregnancy. Name one such psoriasis drug contraindicated for any man trying to 
father a child. 

10. What antibiotic might you use for acne in a pregnant woman? 
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🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

Return to contents page  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Chapter 16: Hair disorders 

🖥   What is this chapter about? (1 minute) 

I have discussed the normal anatomy and physiology of hair in ed.derm.101: Core 
Concepts Chapter 5. Here is a reminder. If the following paragraphs do not make sense, go 
back and check it out again. 

Hair is an androgen end-organ. Hair changes through the 3 phases of the hair cycle 
(anagen, catagen, telogen). 

Postnatally, there are either thin, unmedullated and usually short vellus hairs; or coarser 
medullated terminal hairs (such as are seen on the scalp and the eyebrows). 

Androgens may stimulate certain vellus hairs to turn into terminal hairs. Hairs on different 
parts of the body have different sensitivities to this androgen drive. For instance, beard and 
chest follicles require higher levels of androgens to become terminal, than those hairs at 
many other body sites. Similarly, hairs at the lower pubic triangle require lower amounts of 
androgen to become terminal, than hairs at the top of the pubic triangle (and further 
towards the umbilicus). It is these differences in end organ sensitivity that explain sex 
differences in hair distribution. 

Hirsutism = male pattern of hair growth in the female (i.e. growth of a beard and the 
pubic hair line extending up towards the umbilicus). 

Hypertrichosis = excessive hair on any part of the body; may involve lanugo, vellus or 
terminal hair, but most commonly due to vellus hairs becoming terminal. 

Although the above classification into hirsutism or hypertrichosis appears clear, clinical 
usage is, IMHO, sometimes inconsistent. 

Remember, you are covered with around 5 millions hairs, the majority of which are vellus 
and not visible to the naked eye without tangential lighting of the skin or a lens. You have 
about 100,000 terminal hairs on your head: I don’t (anymore 😩 ). 

Hirsutism 

📸  image, image,  image 
The amount of body and, in particular, facial hair in women varies, depending on genetic 
ancestry. Cultural / aesthetic norms in a particular culture will influence the desire for a 
particular appearance. 

The crucial question – at least initially – is whether there is any identifiable systemic 
endocrine disorder underlying the hirsutism.   

Conditions to consider: 

- Congenital adrenal hyperplasia 
- Adrenal tumours 
- Cushing’s syndrome 
- Polycystic ovary syndrome (PCOS) 

Investigation depends on context. In a young woman with regular menstrual periods, with a 
family history of hirsutism, investigation is unlikely to yield anything positive.  Conversely for 
a woman who presents with clear signs of virilisation (enlarged clitoris, hirsutism, and acne 
vulgaris) investigation is merited. 
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Note the history of menses and conceptions. Investigations include testosterone, sex 
hormone binding globulin, prolactin and dehydroepiandrosterone sulphate (DHEAS). 

If you are suspicious of a non-cutaneous cause, refer to a reproductive endocrinologist. 

Management of Hirsutism 
In the vast majority of patients no underlying endocrine cause will be found, and the 
disorder is assumed to reflect genetically determined end organ sensitivity to androgens. 
  
- Local Treatment includes shaving, wax-depilation, bleaching, and electrolysis. Lasers 

(Alexandrite) are probably the most effective treatment, but NHS access is very limited.  

- Lasers work best in those with pale skin and pigmented hairs (can you work out why?) 

- Topical Eflornithine, an ornithine decarboxylase inhibitor has a licence, although its 
mechanism of action is obscure. Its effects seem (to me) extremely modest. 

- If there are systemic endocrine abnormalities, they need to be corrected. Out with 
demonstrated endocrine abnormalities, treatment with systemic anti-androgens (such as 
the five alpha reductase inhibitor finasteride) or cyproterone in combination with 
oestrogens are now rarely used in the UK. The local treatments (especially laser), referred 
to above, are more effective and safer. 

Hypertrichosis 

📸  image, image 
This refers to the growth of hairs that are longer, thicker, or more obvious than you would 
expect at a particular site. It tends to be accompanied by a switch in vellus to terminal hairs.   

Note, it does not refer to the creation of new follicles – follicles can only be formed 
during embryonic development. 

Hypertrichosis is uncommon but may be seen in the following instances: 

- Malnutrition 
- Anorexia nervosa 
- Dermatomyositis 
- Porphyria cutanea tarda (PCT) 

Alopecia simply means hair loss, nothing more, nothing less. It is not a diagnosis. The most 
common syndromes are as follows: 

Androgenetic Alopecia (aka male pattern baldness) 

This develops in up to 50% of men reflecting sensitivity to androgens resulting in a change 
from terminal hairs to vellus hairs and then loss of hairs.  Treatments used include minoxidil 
(applied topically) and systemic finasteride (a 5-alpha reductase inhibitor), but are relatively 
ineffective.  These agents, at best, will maintain the status quo and when they are stopped, 
the disease will advance. Prepubertal castration will prevent male pattern baldness, but is 
not popular…. 
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Hair transplantation is increasingly used and in skilled hands works well. The principle of 
hair transplantation is to take hairs from those parts of the scalp where androgenetic 
alopecia does not occur (posterior occiput), and micro-dissect hair follicles, or clumps of 
hairs, and insert them into target areas where the follicles are androgen sensitive. This is 
quite tricky to do well and very tedious work, but the rewards are considerable 😂  

There is a similar diffuse pattern of hair loss seen in many elderly women. Whether this is 
another variant of androgenetic alopecia or something different is not clear. 

Telogen effluvium 

Telogen effluvium is a clinical syndrome of hair loss several months after a major life event 
(e.g. pregnancy or a major illness). The ‘insult’ causes many hairs to exit anagen 
simultaneously into catagen. Several months later they then fall out in telogen 
synchronously. This results in significant hair loss several months after the life event, but 
patients can be reassured that their hair will return (remember the hair cycle in humans is 
usually asynchronous, whereas we could view telogen effluvium as a form of temporary 
regaining of synchronicity). 

Chemotherapy induced effluvium 

This refers to rapid loss of hairs over days, and is seen in patients who are receiving 
chemotherapy.  Cell turnover in hair follicles exceeds that in most cancers, and since 
cytotoxics are aimed to be most toxic to cycling cells, it is not surprising that many 
cytotoxics damage hair follicles.  
The exact toxic mechanism depends on dose and type of drug, and may involve anagen 
hairs falling out, or a premature move into catagen or, if doses are lower, later telogen loss 
(i.e. there are multiple mechanisms of hair loss). On occasions, the hair loss may be 
irreversible, the assumption being that the hair follicle stem cells have been killed. It is easy 
to underestimate how much this side effect will influence some patients perspective on 
chemotherapy. 

Alopecia Areata 

📸  image, image, image, image, image, image, image , image 

This is common, of unknown aetiology, and is usually characterised by sharply demarcated 
coin shaped areas of hair loss, and is common on the scalp or the beard area. 

The onset can be at any age but it is common in early adulthood or childhood. The 
characteristic, but sometimes hard to find, clinical sign is the presence of exclamation mark 
hairs in which the bulb of the follicle becomes the dot of the exclamation mark – this is 
seen in the broken hair stumps visible close to the scalp. 

Alopecia areata is non-scarring, and in the vast majority of patients the hair regrows 
normally.  When the hair regrows it may be white but eventually will become darker. 

When the whole scalp is involved it is known as alopecia totalis and some unlucky 
individuals develop alopecia areata over the whole body (alopecia universalis) including the 
eyebrows and lashes.  The more extensive the disease, the worse the prognosis. 

Our best guess about aetiology is that it is some form of autoimmune assault on the hair 
follicle.  It is associated with other organ specific autoimmune diseases such as autoimmune 
thyroid disease, but there is no reason to go searching for these other disorders. 
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Treatment of alopecia areata 
The following treatments may be used but the evidence for long term efficacy is poor: 

- wait and see (as the prognosis is generally good). 

- topical corticosteroid injections.  

- induction of contact allergic sensitivity which, for reasons that are not understood, may 
stimulate hair growth (sometimes quite dramatically). 

- early in the course of the disease, a short burst of systemic corticosteroids. 

- in severe cases, a wig may be the only choice. 

Diffuse alopecia areata 
Alopecia areata may also present as diffuse alopecia, a diagnosis that may be hard to make.  
Unlike the focal form described above, some hairs diffusely across the scalp are lost.  It may 
be possible to find the broken hairs and exclamation mark hairs but often the diagnosis is 
difficult to confidently diagnose without the presence of more typical coin shaped lesions. 

Chronic Diffuse Alopecia 

As mentioned above, the most common cause is androgenetic hair loss, but other causes 
include: 

- Systemic malignancy 
- Renal / liver failure 
- Hypo / hyperthyroidism or hypopituitarism 
- Iron deficiency (said to occur even in the absence of any anaemia)    
- Drugs ( antithyroid drugs, retinoids, azathioprine) 

Trichotillomania and traction alopecia 

Already mentioned in Chapter 14, dermatology is nothing, if not full of the richness of 
human behaviour. A habit in which the hair is pulled, often following twisting around the 
finger (📸  image, image). Patients may deny doing it. Sometimes trichotillomania is a 
differential of alopecia areata in teenagers.   

Traction on the hair due to particular hairdressing styles (a tight ponytail). Excessive tension, 
particularly at the lateral aspect of the scalp, especially in some Afro-Caribbean hair styles, 
can result in broken hairs, erythema and even pustules with resulting hair loss. Limited 
scarring may occur. 📸  image, image. 

Scarring Alopecia 

📸  image, image 

A crucial clinical distinction when examining patients with hair loss is whether there is 
scarring or no scarring.  Scarring in this context means destruction of the follicles — this is 
an irreversible process, as follicles cannot be formed after the first trimester. If there is 
scarring no follicles will be visible, the cap may be very smooth, and there may be loss of 
pigmentation too.  
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The two most common diseases that cause scarring alopecia are discoid lupus 
erythematosus (DLE) and lichen planus (LP) . These are discussed elsewhere, but the end 
result on the scalp or other hair bearing areas is usually an area of smooth skin, with no 
follicles evident, with or without hypopigmentation. Earlier on there my be erythema or 
scaling, although these signs are often subtle. 

It may or may not be possible to distinguish between DLE and LP on the scalp and the 
pattern of inflammation and damage may lead to a common end stage known as 
pseudopelade. 

Questions: Hair disorders 

1. Briefly describe the hair cycle and why it is relevant to hair length. 
2. Explain why the distribution of hair differs between the sexes? 
3. What is the difference between hirsutism and hypertrichosis? 
4. Name four causes of hirsutism. 
5. Name three local treatments for hirsutism. 
6. Name three causes of hypertrichosis. 
7. What is the physiological rationale behind hair transplantation? 
8. Give two examples of causes of telogen effluvium. 
9. Name a hair disorder in which the regrowing hair may be white. 
10. When might you see exclamation mark hairs? 
11. What does the term alopecia totalis usually refer to? 
12. Name a clue to the prognosis of alopecia areata? 
13. Name 2 treatments used for alopecia areata. 
14. How would you go about diagnosing diffuse alopecia areata? 
15. Name three ‘medical’ causes of diffuse alopecia. 
16. Trichotillomania is what? 
17. What does scarring alopecia mean? Name two cause of scarring alopecia. 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 
    

Return to contents page  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Chapter 17: Skin and internal disease 

🖥   What is this chapter about? (1 minute) 

At one time students were bombarded with material on the cutaneous manifestations of 
internal disease. Often the underlying syndromes referred to were very rare — except in 
medical exams — and it seems hard to justify expecting most students to know about them 
(at this stage of their career). 

In the following section I just mention some of the more important ones that we do expect 
you to know about, but to some degree I am using those listed below as exemplars of a 
wider class of disorders. 

What they all have in common is that examination of the skin tells you something important 
about the patient’s non-cutaneous health. Rashes that are sometimes causally associated 
with internal malignancies are known as paraneoplastic. This is a term you should be 
familiar with. 

Neurofibromatosis 

Autosomal dominant, but new mutations frequent. Mutations of neurofibromin 1(NF1) or 2 
(NF2) are associated with neurofibromatosis, but ‘peripheral’ NF is due to mutations of NF1.  

- Cafe au lait macules (more than 5 is abnormal) 📸  image, image 

- Axillary freckling 📸  image 

- Neurofibromas (with a characteristic soft, almost ‘negative’, pressure sensation). 

 📸  image, image,  image 

- Flexiform large sub-cutaneous neurofibromas 📸  image 

- Lisch nodule (iris hamartoma) 📸   image 

- CNS tumours (e.g. gliomas) and tumours elsewhere 

Tuberous Sclerosis 

Autosomal dominant. 

- Ash-leaf macules, oval areas of depigmentation, present at birth. 📸  image 

- Connective tissue nevi, known as shagreen patches 📸  image, image 

- Angiofibromas, commonly seen on the face (referred to incorrectly as adenoma 
sebaceum, as though they were sebaceous tumours) 📸  image 

- Periungual fibromas 📸  image 

- Seizures and cognitive impairment 
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Acanthosis nigricans 

📸  image, image, image,  image, image 

This classically presents as brown hyperkeratotic velvety / warty areas in the axillae, neck 
and the groins, and at other skin friction sites. The areas often develop multiple 
superimposed skin tags, and histologically resemble seborrhoeic keratoses. It is associated 
with underlying (non-skin) malignancies, in which it is a paraneoplastic phenomenon / 
disease. It is assumed that internal malignancies are producing circulating growth factors 
affecting the skin’s frictional areas. 

Acanthosis nigricans is also associated with insulin resistance, and is seen in obesity and 
type II diabetes (often called pseudo-acanthosis nigricans, but the skin features are 
identical). 

If you see acanthosis nigricans in a thin rather than a fat patient, think cancer, and look hard 
for a primary. 

Dermatomyositis 

This is an autoimmune disorder, much more common in women than men, characterised by 
a range of skin changes, and myositis. In adults, it is associated with an underlying 
malignancy in up to 50% of cases. It is therefore a paraneoplastic disease in many 
instances. 

Patients may present with proximal muscle weakness before the rash, or vice versa. The 
classic skin findings are: 

- a violet/lilac (heliotrope) rash around the eyes 📸  image, 📸  image 

- an erythematous rash 📸  image that sometimes appears in a photosensitive distribution 
although whether it is photosensitive is debated. 📸  image, 📸  image, 📸  image 

- violaceous lichenoid rash along the dorsal surface of the hands and fingers (Gottron’s 
papules) 📸 image, 📸  image, 📸  image 

- painful cuticles, and prominent nail fold capillaries. 📸  image, 📸  image 

Diagnosis of dermatomyositis 
The skin biopsy shows changes similar to those seen in LE, and the serum creatine kinase 
may be raised. The ANA is positive in around 50% of cases. 

Management of dermatomyositis 
In adults the main challenge is to find an underlying tumour at presentation, and if one is 
not found, to periodically keep looking. Knowledge of which investigations to perform is 
not required of you. 

The backbone of therapy is high dose prednisolone. 

May also occur in children, but dermatomyositis is not a paraneoplastic disease in children. 
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Hereditary haemorrhagic telangiectasia (HHT) 

📸  image, image, image, image 

An autosomal dominant disorder which, despite the name, is characterised not by 
telangiectasia but by small AV malformations that look like 1-3mm flat red spots.  

Lesions are common on the lips, oral and nasal mucosae, skin (especially hands), and GI 
tract.  The cutaneous features become apparent in adult life. 

Frequently presents with nose bleeds. May lead to anaemia. In a patient with GI bleeding, 
look at the lips and hands! 

HHT is also known as Osler-Weber-Rendu disease 

Questions: Skin and internal disease 

1. Name 4 features of neurofibromatosis 
2. Name 4 features of tuberose sclerosis 
3. What is a shagreen patch. What does it signify? 
4. How many cafe au lait spots are you allowed? 
5. Why is the term pseudo-acanthosis nigricans inappropriate? 
6. Why is the name HHT not an accurate descriptor? 
7. A patient has a history of repeated nose bleeds, and is found to be anaemic. they 

tell you other members of their family have similar troubles. Diagnosis to consider? 
8. A child presents with a rash in a photosensitive distribution, and proximal muscle 

weakness. What blood test would you perform? Is it necessary to image to look for 
malignancy? 

9. A 50 year man presents with new onset dry scaly skin and generalised 
lymphadenopathy. What diagnosis might you consider? 

10. A heliotrope rash and Gottron’s papules: what disease? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 

  

Return to contents page  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Chapter 18: Nail Disorders  

Nail anatomy and terminology has been dealt with earlier. If you do not remember it look it 
up in ed.derm.101: core concepts. 

It is possible to produce a long list of ‘odd nail features’ that are associated with either skin 
diseases or internal diseases. Whilst such clippings of wisdom used to feature in many 
exams, they are,  IMHO, of more use for pub quizzes than everyday clinical practice.  

I have therefore pared this chapter down to the quick, otherwise it would resemble a 
shopping list for ingredients that remain untouched in your cupboard a decade later. If you 
want to feast, have a look here. 

Nail destruction 
Inflammatory diseases such as psoriasis ( 📸  image), lichen planus (📸  image) or some 
immunobullous diseases can destroy the nail. Tumours such as an SCC (📸  image) or 
melanomas  (📸   image ) may also destroy the nail. 

Onycholysis 
📸  image, image, image 
This means separation of the distal nail from the nail bed. It is frequently a useful diagnostic 
sign. Causes include: 

- psoriasis 📸  image 
- dermatophyte infection 📸  image 
- trauma 
- thyroid disease (rare) 

Pitting 
Occasional focal depressions are seen in normal individuals but pits are a feature of: 
- psoriasis 📸  image  
- eczema 
- lichen planus (when you see so much ‘stippling’ it looks distinctive and has the name 

trachyonychia 📸  image 
- alopecia areata 

The actual pits consist originally of foci of parakeratosis in the dorsal nail matrix, which then 
fall out when the nail moves forward.   

Ridges 
These can be either longitudinal or transverse, and they often occur without an explanation, 
but may be seen in eczema, psoriasis or fungal disease. They are often irregular and not as 
‘tidy’ as the changes described in the next paragraph 📸  image 

Horizontal lines (Mees Lines, Beau-Reil grooves) 
📸   image (after cytotoxics), image (after trauma) 

There are a range of terms describing changes to nail growth that have in common 
interruption or disturbance of the growth of the nail in the nail matrix. The common result is 
one or more ‘tidy’ convex bands of disturbance. Sometimes the disturbance is just of colour 
(often keeping the colour of the lunula as in Mees lines); in others there is a fine ‘crack’ or  
deep ridge as in Beau’s lines / Beau-Reil grooves. A single  line on a nail might be due to 
trauma, but multiple regular lines, on multiple nails may reflect the pattern of administration 
of chemotherapy. 

Do not get hung up on the name, but the ‘why’ and ‘how’ are more important. 
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Myxoid Cyst 
📸  image 
This is most commonly seen on the hands, immediately proximal or above the dorsal nail 
matrix, and represents the cystic outgrowth from the distal joint. Gelatinous material can be 
expressed from the cyst if ruptured with a needle. Pressure from the cyst causes nail 
dystrophy due to pressure on the dorsal nail matrix.  If it is symptomatic the best treatment 
is surgery. 

A traditional treatment for a myxoid cyst was to ‘smite it with the family bound 
bible’ (lawyers tend to use their invoices). The author knows of no RCT of the power of the 
bible in this particular context, and in any case favours an iPad for this task. 

Koilonychia 
📸  image 
This refers to spoon like nails sometimes seen in iron deficiency. It can also be seen in 
normal individuals 

Changes in nail colour 

Green Nails 
This is due to colonisation by pseudomonas aeruginosa, which produces a greeny-black 
pigment. Treat with topical antibacterials (systemic not needed). 📸  image 

Melanonychia  
📸  image , image  image (nail melanoma) 
This refers to the presence of a brown longitudinal streak in the nail. It’s very common in 
people with dark skin and the lesions are often multiple.   

In lighter skinned individuals melanonychia is less common and the concern is whether the 
pigmentation reflects either a benign nevus or a melanoma in the dorsal nail matrix.  If 
there is pigmentation in the nail fold (Hutchinson’s sign) the likely cause is a melanoma. 
Investigation often will involve exposure of the dorsal matrix and biopsy under ring-block 
anaesthesia. There is sometimes an inappropriate reluctance to perform such surgery, but 
missing melanoma is a big concern. 

Blue Black Nail 
📸  image 
This is most commonly due to a haematoma but the differential is a melanoma. Not all 
patients with a haematoma are able to recall an episode of trauma. If numerous toenails are 
affected, and you are Welsh, a pair of ill fitting rugby boots is likely to blame. Hutchinson’s 
sign (pigmentation of skin around the nail) strongly points towards melanoma. 

Spread of pigmentation from a nail to the surrounding skin is a red-flag sign, and many 
patients with proven subungual haematomas give no history of trauma. Conversely some 
patients with subungual melanomas attribute their lesions to trauma. Do not let 
squeamishness stop you from seeing the need for a nail biopsy 
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Infection of the Skin Around the Nail – Paronychia 

The term paronychia refers to inflammation around the nail. It is usually the result of acute 
or chronic infection gaining access via an abnormal cuticle, such as you see in eczema, or in 
individuals whose hands are frequently exposed to water or solvents. 

Acute paronychia 
📸  image 
Has all the hallmarks of an acute staphylococcal infection (pain, swelling, erythema, pyrexia 
possibly) which is usually treated with systemic anti-staphylococcal antibiotics if it is severe.  
Occasionally surgical drainage may be required.  

Chronic paronychia 
📸  image 
This is frequently seen in atopic individuals or those with continued industrial exposure of 
the hands.  The aetiology is unclear.  It may well be that chronic candida infection plays a 
role but sometimes the disease seems to respond to corticosteroids alone. Topical anti-
candida agents with or without steroids may be used. The central aim is to try and remove 
the cause by not exposing the hands to chronic trauma and irritants, otherwise attacks will 
be recurrent. 

Dermatophyte infections of the nail (onychomycosis ) 

Dealt with previously under the infections and infestations chapter. 

Nail those Questions 

1. Name three causes of nail pitting 
2. What is Hutchinson’s sign? What is its significance 
3. A patient reports his nails are going green. He is worried he is turning into the 

Incredible Hulk. What might be a more likely explanation? 
4. What is a  likely cause of acute paronychia? 
5. What worries you more? A single nail with melanonychia, or melanonychia on 

multiple nails? 
6. Name two physical signs that may be present in onychomycosis 
7. Name three causes of onycholysis. 
8. What topical agents are effective for onychomycosis? 
9. Is the Beau-Reil groove, a type of syncopated rhythm popular amongst laid-back 

jazz /reggae musicians? 
10. Explain the pathogenesis of a myxoid cyst. Discuss the cost effectiveness of the 

bible versus an iPad. 
11. Is chronic paronychia infectious? 
12. If there is no history of trauma, can you discount  a coloured nail as being due to a 

subungual haematoma? 
13. What is trachyonychia? 

🎧  The SoundCloud audio answers to all of the questions in Core Diseases   
 are here, or you can access individual tracks on the ed.derm.101 support page   
 here. 

🖥  You can “watch” the same questions and listen to  the same audio    
 answers in video format here. (In preparation). 
  

Return to contents page  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