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Summary

Renal transplant recipients are at an increased risk of many cutaneous diseases. The 

increased incidence of cutaneous malignancy is well recognised. Cutaneous 

infections and iatrogenic effects of immunosuppressive medications are also 

commonly observed but little has recently been reported on these and other benign 

cutaneous changes in renal transplant recipients. Previous studies have 

demonstrated that benign cutaneous findings such as viral warts and sebaceous 

hyperplasia may be clinical indicators for cutaneous malignancy in this 

immunosuppressed group. Prior to commencement of this study, it was observed 

clinically, in the Oxford Transplant Unit, that seborrhoeic warts were more common 

in those transplant recipients with skin cancer than those without.

The aims of this thesis were to update the literature on benign cutaneous findings in 

renal transplant recipients, to test the hypothesis that seborrhoeic warts are 

associated with skin cancer in this population, to investigate potential associations 

between other benign cutaneous findings and skin cancer and to examine 

associations between human papilloma virus (HPV) seropositivity and seborrhoeic 

warts.

An unselected group of renal transplant recipients attending the Oxford Transplant 

Unit was invited to participate in this study. All participants underwent complete 

cutaneous examination and completed a questionnaire that collected data on basic 

demographic and social factors, transplant and medical history and history of 

exposure to ultraviolet light. Serum was collected for HPV studies and multiplex 

serology was carried out in Heidelberg to detect antibodies to the LI protein o f 34 

different HPV types. Statistical analyses were carried out using SPSS version 14.0 

for Windows and STATA version 8.0 for Windows. Confounding factors o f sex, 

age, time since transplantation and skin type were allowed for in the analyses. Risk 

factors for benign cutaneous disease and potential associations between benign and 

malignant disease were examined using logistic regression analyses to calculate 

odds ratios (OR), 95% confidence intervals (Cl) and P-values. Fisher’s exact test 

was used to calculate P-values when numbers were small.
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A total of 308 renal transplant recipients were examined and a wide variety of 

cutaneous findings were identified. Cutaneous infections were observed in 62%. 

Cutaneous side effects of medication, including pilosebaceous unit disease 

secondary to prednisolone or ciclosporin, were observed in 86%. Seborrhoeic 

dermatitis was identified in 9.5% of patients and 25% had histological evidence of 

at least one previous cutaneous malignancy before recruitment into this study. The 

previously identified association between viral warts and cutaneous malignancy was 

confirmed (OR=4.5, 95% Cl 2.3-8.8, P<0.0001) but no significant association 

between sebaceous hyperplasia and cutaneous malignancy was observed (OR=0.6, 

95% Cl 0.3-1.2, P=0.2). A new association between seborrhoeic warts and 

cutaneous malignancy of all types was identified (OR=2.7, 95% Cl 1.3-5.9, 

P=0.008). This association was stronger in those with >30 seborrhoeic warts 

(OR=11.0, 95% Cl 3.9-30.7, P<0.0001) compared with 1-30 or none. There was no 

association between seborrhoeic warts and any of the markers o f ultraviolet light 

exposure used and these benign tumours did not have a predilection for sun-exposed 

sites. There was no positive association between seborrhoeic warts and 

seropositivity to either single or multiple HPV types.

Following renal transplantation, patients should be regularly reviewed by a 

dermatologist to optimise early detection o f cutaneous malignancy. Many patients 

find some of the common benign cutaneous findings (such as acne and seborrhoeic 

dermatitis) uncomfortable and cosmetically unacceptable and these frequently 

require dermatological input. The findings of this thesis suggest that transplant 

recipients with seborrhoeic warts, and in particular numerous seborrhoeic warts, 

have an increased risk of developing cutaneous malignancy and therefore should 

undergo more regular cutaneous examination.
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STUDY OBJECTIVES

1. To quantify and characterise the benign cutaneous findings in an unselected 

group of renal transplant recipients

2. To identify risk factors for the occurrence o f benign cutaneous findings 

within this group

3. To study whether human papilloma virus seroprevalence is associated with 

seborrhoeic warts

4. To investigate whether there are any associations between benign and 

malignant cutaneous disease in renal transplant recipients
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1 Introduction

1.1 Background

Renal transplantation is an established mode of treatment for end-stage renal failure. 

Since the early experimental steps were taken in this field at the beginning of the 

twentieth century' and the first transplant between identical twins in Boston in 

1954 , improvements in surgical techniques, transplant immunology and 

immunosuppressive medications have resulted in enhanced survival post 

transplantation. Initial crude matching between donor and recipient was possible 

with information about blood groups. The discovery of the human leukocyte antigen 

system allowed more sophisticated matching of kidneys. Survival rates continue to 

gradually improve in the modem day (overall 1 year survival improved from 93% 

for those transplanted in 1993-1995 to 96% for those transplanted in 2002-2005 and 

5 year survival from 82% to 87% for the same time periods^). In 2007/2008, 1249 

deceased donor kidney, 829 living donor kidney and 188 kidney/pancreas 

transplants were carried out in the UK'*.

Transplantation requires prolonged use of immunosuppressive agents that influence 

the body’s own innate defence mechanisms to prevent rejection o f the transplanted 

organ. Immunosuppression regimens have progressed significantly, from total body 

irradiation and bone marrow rescue, to the introduction of corticosteroids and 

azathioprine in the 1960s, ciclosporin in the mid 1980s and agents such as 

tacrolimus, mycophenolate mofetil and sirolimus more recently. The ideal would be 

targeted suppression of the immune system to prevent graft rejection but not impair 

reaction to infectious organisms. At present, combining immunosuppressive agents 

with differing modes of action allows lower doses of individual drugs to be used, 

reducing overall side effects. Although immunosuppression is essential for graft 

(and patient) survival, the effects are generalised and non-specific, bringing the 

disadvantage of cutaneous malignancies, infection and specific iatrogenic changes^.

One of the aims of this study was to update the literature and report the current day 

findings regarding the prevalence o f and risk factors for benign cutaneous disease in
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a UK renal transplant population. There has been no recent comprehensive study of 

benign cutaneous disease in an unselected renal transplant population. The most 

recent study from the UK was published in 1990 and looked at 162 renal transplant 

recipients (RTRs) with a mean age o f 45^. Since then there have been changes in 

immunosuppression regimens and the age at which patients are transplanted 

continues to rise’.

This study also explores associations between benign and malignant cutaneous 

diseases to identify whether additional clinical risk factors for cutaneous 

malignancy exist. The increased risk o f cutaneous malignancy post renal
r  Q 1 Q

transplantation is well known ’ ' . Several risk factors for this are now recognised 

(Section 1.3.1). Some studies have suggested that benign diseases, for instance viral 

warts'^'^’ and sebaceous hyperplasia^^ as well as keratotic lesions (including pre- 

malignant actinic keratoses)^^^’̂ '’̂ ’̂̂ '̂  may be clinical indicators for the development 

of cutaneous malignancy. Seborrhoeic warts were frequently observed in the Oxford 

Transplant Unit dermatology clinic and there was a perception that these were more 

common in RTRs with cutaneous malignancy. This hypothesis is tested in this 

study.

1.2 Benign cutaneous findings in renal transplant recipients

Table 1.1 (at the end of this chapter) summarises the literature with regard to benign 

cutaneous findings post solid organ transplantation over the last 35 years. These 

data suggest that the majority o f RTRs have at least one cutaneous sign following 

transplantation, whether it is iatrogenic, infectious or neoplastic in nature^’̂ '̂̂ .̂ 

However the methodology and numbers involved in published studies varies, 

making it difficult to compare the findings accurately.

1.2.1 Cutaneous infection

In a study from the early days o f transplantation^*, cutaneous infection contributed 

to the death o f 9 o f the total 35 transplant recipients studied. In the current day, 

cutaneous infections due to bacteria, viruses and fungi are seen but are not usually
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life-threatening. An underlying diagnosis of diabetes has been shown to put patients 

at a greater risk o f cutaneous infection post renal transplantation^^.

1.2.1.1 Bacterial cutaneous infection

Wound mfections^^’̂ ^ abscesses^°’” >̂  ̂ folliculitis^^’̂ ’̂̂ -̂̂ ’̂̂ ’̂̂ -̂ '̂, impetigo^^’̂ ’̂̂ '̂ ’̂ ^ 

cellulitis^^’̂ ®’̂  ̂ and erysipelas^^’̂ *’̂ ’̂̂  ̂ are all observed in immunosuppressed 

transplant recipients. Bencini et al found that erysipelas and impetigo were more 

common in those transplanted for longer, whereas folliculitis was usually mild and 

seen more often early post transplantation. A later study from the post-ciclosporin 

era found that the presence of folliculitis was not dependent on time post 

transplantation , whilst a retrospective analysis of skin infection in a transplant 

population found that impetigo was common in the first year post transplant and 

folliculitis more common thereafter^^. This study found that men were more likely 

to get folliculitis and women more likely to be infected with erysipelas and 

impetigo^^. In addition to time since transplantation and gender, exposure to 

ultraviolet (UV) may be another risk factor for development of bacterial infection"*^.

1.2.1.2 Viral cutaneous infection

Viral warts due to infection with human papilloma virus (HPV) are common in 

RTRs (HPV is discussed in further detail in Section 1.4). Overall rates of infection 

vary from 6% in an early study^* to 75% in a study from New Zealand^^ and 90% 

after 5 years o f transplantation in a study from the UK'*'*. Warts are usually 

multiple^^’̂ ’̂̂ '*’̂ ’̂'*'*"'*̂ and may be of cosmetic concern to transplant recipients'*^. 

They also tend to be resistant to treatment in transplant populations^'*’'*̂ . In RTRs, 

several factors (in addition to HPV infection) are thought to be important in their 

aetiology and these include length of time exposed to immunosuppression, type of 

immunosuppressive regimen used, UV exposure'*'* and age at transplantation'*^.

Viral warts have been reported as a risk factor for the development o f cutaneous 

malignancy'^'^’ (discussed in further detail in Section 1.3.1.10.1), but studies by 

Hepburn et af'^, Blohme and Larko”** and Jensen et al (heart transplant recipients)'*° 

found no such association between viral warts and skin cancer.
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The other significant viral infections affecting RTRs are herpes viruses. 

Reactivation o f latent herpes simplex virus (HSV) and herpes zoster virus infections 

may occur in RTRs due to their immunosuppressed state. Rates o f herpetic infection 

recorded by studies depend on whether lesions found by examination o f study 

participants are recorded (3-17%)^^’̂ ’̂̂ *’̂  ̂or recall o f infection by patient or review 

o f clinical notes is used (13-39% /'’^̂  '*̂ ’'̂ .̂ In other studies where the method o f data 

collection is unclear, rates o f herpetic infection range from 3-110/̂ 33,35,38 pj-gyalence 

studies may underestimate rates o f acute infection whereas studies relying on recall 

by patients may not be entirely accurate either due to recall bias. More extensive 

disease with an atypical clinical appearance is often seen in RTRs ’ ’ ’ .

Herpetic infection does not appear to be related to duration o f exposure to 

immunosuppression and can occur at any time post transplantation^^’̂ ’̂"̂ .̂ However 

one retrospective study found that HSV infection was more likely between the first 

and sixth months post transplantation and herpes zoster was more likely after the
-5 Q

first year post transplant . One study that had a control population found that 

although herpes zoster infection was significantly more common in RTRs than 

healthy controls, rates o f herpes simplex infection between the 2 groups did not 

differ significantly'*^. Short term exposure to UV appears to play a role in the 

aetiology o f herpetic infections, with herpes simplex virus being more common in 

the spring and herpes zoster virus more common in the summer'*^.

Human herpes virus type 8 causes Kaposi’ s sarcoma and is commonest in patients 

from the Mediterranean, Middle East and parts o f Africa^” . Cutaneous 

cytomegalovirus (CMV) has been reported in transplant recipients^^’^' and can give 

rise to non-specific cutaneous findings including ulceration^^. Oral hairy 

leukoplakia, originally described in patients infected with human immunodeficiency 

virus (HIV), may be seen and is associated with opportunistic Epstein-Barr virus 

(EBV) infection^^’ "̂*. Molluscum contagiosum due to poxvirus has also been 

reported in transplant populations'*^ '*̂ .
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1.2.1.3 Fungai cutaneous infection

Reported frequencies of cutaneous fungal infections in RTRs range from 7%^’ to 

75%^ .̂ These may be serious^^ and widespread in distribution^^’̂ ’̂'*̂ . One study 

found that transplant recipients had more fungal infections and more widespread 

disease than controls'* ,̂ whilst another found cutaneous fungal infection to be 

neither atypical nor widespread in transplant recipients compared with age and sex- 
matched controls^^. Pityriasis versicolor 1^50/^.590/^,^6,25.29-32,35,37,38,41,42,55,56^ 

onychomycosis ( 1 candidiasis ( i o / , . 4 6 o /„ )25.26.28-31.33,35,55,56 

and deeper fungal infections, such as mucormycosis and cryptococcus, (1%- 

3%) ’ ’ have all been described in transplant populations. Factors such as
29 25 29 31 38 • 55gender , time smce transplantation ’ ’ ’ , immunosuppressive medication , skin 

type^*, tropical environment^^ and UV exposure"^  ̂may be associated with cutaneous 

fungal infection in RTRs.

1.2.1.4 Parasitic cutaneous infection

Scabies is rarely described in the transplant literature but rates of 3%^* -  12%^  ̂have 

been reported. Scabies can be atypical and difficult to diagnose in 

immunosuppressed individuals and may present with a wide variety of clinical 

features^®’̂ '.

1.2.1.5 Atypical cutaneous infections

Atypical opportunistic cutaneous infections are unsurprisingly seen in 

immunosuppressed solid organ recipients including There are

many reports in the literature of atypical microbes leading to cutaneous infection in 

this immunosuppressed group of patients: e.g. Cladophialophora bantianct^, 

mycobacterium haemophilun^^, mycobacterium chelonei^‘̂, Alternaria tenuissima^^, 

Scedosporium apiospermum^, but any infectious agent may be responsible.

1.2.2 Iatrogenic cutaneous changes

Cutaneous effects specific to drugs used in immunosuppression regimens are well

recognised in adult and paediatric solid organ transplant recipients

38,40-42 Non-immunosuppressive drugs may also play a role in the aetiology of some
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fncutaneous signs seen in this population . The potential role o f individual 

immunosuppressive agents in the pathogenesis of cutaneous malignancy in 

transplant recipients will be discussed further in Section 1.3,1.5. There is little data 

in the literature regarding the prevalence of adverse cutaneous events in other
68 72populations in which similar immunosuppressive medications are used ‘ .

1.2.2.1 Corticosteroids

Corticosteroids act by inhibiting cytokine-producing genes in T cells and are non

specific anti-inflammatory agents. Most transplantation immunosuppression 

regimens include corticosteroids at some stage. In the Oxford Transplant Unit 

(2005-2006), oral prednisolone is commenced at a dose o f ~3mg/kg/day and 

reduced until a dose of 5mg daily is achieved. Then at one year post transplantation 

a decision is taken whether to continue on steroids or withdraw. General side effects 

of prolonged steroid therapy include hypertension, osteoporosis, diabetes, 

hyperlipidaemia and cataract formation. Cutaneous effects of corticosteroid use are 

well recognised and Cushingoid effects, including redistribution of body fat, 

purpura, striae, telangiectasia, thinning o f the skin and acne are observed in 

Studies differ in relation to detail given about the frequency 

and range o f steroid-induced cutaneous effects reported and the influence o f factors 

such as age and time since transplantation on these cutaneous findings. In a study of 

200 RTRs published in 1974^^, when steroid doses used were higher than the 

present day, Cushingoid changes were commonly observed. Purpura was almost a 

universal finding (in contrast with a study published 4 years later also from the USA 

where purpura was observed in only 9%^^). Alteration o f fat distribution was seen 

in 90%, striae in 58%, telangiectasia in 63%, erythema in sun-exposed areas o f the 

face in 70%, atrophic and friable skin in 56%, dry skin in 66%, keratosis pilaris in 

55% and steroid-induced acne was or had been present in 63%^^. The potential 

association between steroid dose or duration of therapy and degree o f steroid 

induced changes was not investigated in this study.

Some studies performed after the introduction of ciclosporin have found much 

lower rates of steroid-induced skin changes. An Italian study where the mean time 

post transplantation was only 3.2 months observed purpura in 9%, striae in 8% and
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acne in 21%, but it is unclear how many patients were taking steroids^^. A study 

from India where the time post transplantation ranged from 1-23 months observed 

Cushingoid changes including; altered fat distribution in 85%, purpura in 11%, 

striae in 44%, telangiectasia in 7%, facial erythema in 27%, atrophic and friable 

skin in 22%^^.

Overall, studies report that steroid-related skin changes become less frequent with 

increasing time post transplant, as the steroid dose is tapered^^’̂ ’̂̂ .̂ More 

specifically, many studies suggest that the effects of steroids on the pilosebaceous 

unit (acne and keratosis pilaris) become less frequent with increasing time post
25 29 35transplantation ’ ’ whereas other chronic Cushingoid effects (purpura, friable

? S 9T 9Qskin etc.) persist for a longer time ’ ’ .

In a study from Italy that looked at 32 children'*’, acne was only seen in patients 

aged between 12 and 16, suggesting that age may be more important in the 

pathogenesis of this condition than the drugs these patients were taking. A more 

recent French study looked at a paediatric population (liver and heart transplant 

recipients as well as RTRs)'^^ and again observed striae and acne only in teenagers. 

However, overall drug-induced cutaneous changes were most severe in the youngest 

children and seemed to be dose-dependent'*^.

1.2.2.2 Azathioprine

Azathioprine is an anti-proliferative derivative o f 6-mercaptopurine. It is 

metabolised to an active intracellular metabolite, 6-thioguanine and acts by 

inhibiting RNA synthesis, therefore reducing T cell production^^ A dose of 

1.5mg/kg/day was generally used in the Oxford Transplant Unit during the period of 

this study (2005-2006). Homozygotes for a polymorphism in the gene for 

thiopurine methyltransferase have an increased risk o f myelosuppression^'*. Other 

side effects include hepatitis, leukaemia and pancreatitis. Cutaneous side effects of 

azathioprine are rarely reported. Koranda et al reported hair loss in 108 o f 200 

(54%) transplant recipients and concluded that diffuse alopecia was due to
37azathioprine in several o f these cases . In addition changes in hair colour and
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texture were seen in 22% of the study population (attributed to azathioprine-induced
•3*7

diffuse alopecia) .

1.2.2.3 Ciclosporin

Ciclosporin is a cyclic endacepeptide compound isolated from several fungi and 

belongs to a group of immunosuppressants known as calcineurin inhibitors. 

Ciclosporin inhibits m-RNA transcription of interleukin-2 (IL-2), which is a 

cytokine essential for T-cell activation and proliferation. Ciclosporin increases the 

expression of transforming growth factor p which also inhibits IL-2 stimulated T- 

cell proliferation^^. Ciclosporin comes in two formulations; Sandimmun® is the 

original drug that is not well absorbed by some patients and Neoral® is the newer 

formulation introduced in 1995 that is more reliably absorbed than Sandimmun®. 

In the Oxford Transplant Unit, Sandimmun® was given at a dose of lOmg/kg/day 

and Neoral® at a dose of 4mg/kg/day during the study period (2005-2006). 

Absorption and metabolism of ciclosporin are variable and doses must be adjusted 

individually according to serum/whole blood levels. It is metabolised by the hepatic 

microsomal P-450 enzyme system and therefore many drugs may inhibit or 

potentiate its metabolism through effects on this enzyme system. Nephrotoxicity 

and hypertension may be significant side effects; hepatotoxicity and neurological 

toxic effects are less frequently seen and lymphoma is rare.

The skin is one of the major sites o f accumulation of ciclosporin^^ and there is no 

correlation between serum levels o f ciclosporin and cutaneous lesions. The 

commonest ciclosporin-induced mucocutaneous effects are hypertrichosis (affecting
77up to 100% of those taking this drug ) and gingival hyperplasia (affecting 2-

32 41 7881% ’ ). As ciclosporin is highly lipophilic , it may be eliminated through 

sebaceous glands, a theory that is supported by the degree of pilosebaceous effects 

triggered by ciclosporin therapy (hypertrichosis, acne etc. ). However studies with 

mice have demonstrated that ciclosporin induces hypertrichosis through an increase 

in the incorporation of radiolabelled cystine within the hair’ .̂ Hypertrichosis does 

not appear to be an androgen-mediated side effect because ciclosporin-induced 

hypertrichosis is not confined to androgen-dependent areas o f skin^^ and is
77independent o f sex hormone levels .
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In an early study from the post-ciclosporin era, iatrogenic effects were observed in 

81% of those examined^^. The follow up period was short (on average 3.2 months 

post transplantation) and the number of cutaneous examinations each patient 

underwent was not consistent. O f 67 patients, hypertrichosis was observed in 60%, 

gum hypertrophy in 15% and sebaceous hyperplasia in 11%. This study reports that 

hypertrichosis was often preceded by keratosis pilaris and was twice as common in 

dark skinned individuals, but this did not reach statistical significance. 

Hypertrichosis increased after the first month post transplantation (17% of those 

within first month post transplantation versus 75% of those transplanted for more 

than 6 months). Gum hypertrophy also became more common with increasing time 

post transplantation (5% of those within first month post transplantation versus 35% 

of those transplanted for more than 6 months, with the incidence sharply increasing 

around 3 to 6 months). No correlation between gum hypertrophy and poor oral 

hygiene was identified. Sebaceous hyperplasia was only observed in male RTRs and 

again became more common with increasing time post transplantation (5% of those 

within first month post transplantation versus 27% of those transplanted for more 

than 6 months). Numbers in each o f these groups were small.

In a study of Hispanic RTRs with a longer follow-up time (mean time post 

transplantation was 35 months), ciclosporin related cutaneous changes were noted
29to reduce in frequency with increasing years post transplantation . Hypertrichosis 

was present in 61% of patients transplanted for less than 1 year, 37% o f patients 

transplanted for 1-5 years and no patients transplanted for over 5 years. Similarly 

gingival hyperplasia became less common with increasing time post transplantation: 

33% of those transplanted for less than 1 year, 15% of those transplanted for 1-5 

years and none o f those transplanted for over 5 years^^. It is also possible that 

ciclosporin contributed to other disorders o f the pilosebaceous unit observed (acne 

in 31% and keratosis pilaris in 33%) and these also reduced in frequency with 

increasing time post transplantation.

A Scottish study compared patients taking ciclosporin and azathioprine for up to 4 

years post transplantation and found hypertrichosis only in those taking ciclosporin 

(8/94, 9%) and a solitary case of gum hypertrophy was observed in this group also
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(1/94, 1.5%)^. Both those on ciclosporin and those on azathioprine were taking a 

low dose of prednisolone also, but acne was slightly more common in the group 

taking ciclosporin (12/94, 13% versus 6/68, 9%).

An Italian study that looked at 32 children found that gingival hypertrophy was 

more common than in adult populations (81% of children were affected) and was 

seen only in those taking ciclosporin"^\ An earlier study where gingival hyperplasia 

affected 70% of the total study group also found that gingival hyperplasia was more 

common amongst children and adolescents*'. Similar gingival hyperplasia may be 

produced by calcium channel blockers such as nifedifpine and the effect may be 

synergistic*^. Gingival hyperplasia may also occur secondary to phenytoin intake*^ 

The changes of gingival hyperplasia may be more severe in patients with poor oral 

hygiene***, although they also occur in otherwise healthy mouths^^.

Other disorders of the pilosebaceous unit have been reported in ciclosporin-treated 

individuals. For example there have been case reports of acne keloidalis nuchae*^’*̂
07 00

and hypertrophic pseudofolliculitis barbae ’ (including a report from this study of
Q Q

5 fair-skinned RTRs with pseudofolliculitis barbae ). A recent report of 

hyperplastic folliculitis involving the chin illustrated how resistant these cases may 

be to treatment*^. It has also been suggested that ciclosporin may play a role in the 

aetiology of “rolled hairs” (abnormal keratinisation of the distal part o f the hair 

follicle that prevents emergence o f the growing hair from the follicle) in RTRs^^.

Sebaceous hyperplasia is commonly observed in older individuals not on any 

immunosuppressive medications^'. Prominence of the sebaceous glands appears as 

l-3mm yellow papules most commonly on the forehead and temples^'. Sebaceous
")fyhyperplasia was first reported in RTRs after the introduction o f ciclosporin . 

However detailed studies have since found no association between presence of
22 92sebaceous hyperplasia and intake of ciclosporm ’ .

1.2.2.4 Tacrolimus

Tacrolimus, previously known as FK506, is a macrolide antibiotic isolated from 

Streptomyces and is another calcineurin inhibitor. It therefore shares many
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properties and mechanism of action with ciclosporin. The usual dose used in the 

Oxford Transplant Centre during the period of this study (2005-2006) was 0. Img/kg 

twice daily. Whole blood tacrolimus trough levels should be measured and, as with 

ciclosporin, important care must be taken when prescribing drugs metabolised by 

the cytochrome P450 mechanism. Important side effects include diabetes and less 

commonly nephrotoxicity, neurotoxicity, hypertension and gastrointestinal upset^^.

Tacrolimus is said to have fewer muco-cutaneous side effects than ciclosporin^^’̂ .̂ 

In one study where 15 transplant recipients were switched from ciclosporin to 

tacrolimus, gingival hyperplasia resolved in all patients within 1 year and 

hypertrichosis resolved in all cases within 6 months '̂*. In another study, patients 

were switched from ciclosporin to tacrolimus for successful management of 

hypertrichosis^^. Alopecia has been reported in transplant recipients taking 

tacrolimus and in one case series occurred in 29% of RTRs when other potential 

causes of alopecia were ruled out^^. All patients affected by clinically significant 

alopecia in this study were female.

1.2.2.5 Mycophenolate mofetil

Mycophenolate mofetil is an anti-metabolite and inhibits inosine monophosphate 

dehydrogenase, blocking the proliferation of B and T lymphocytes. It is more 

selective than azathioprine. In the Oxford Transplant Unit (2005-2006), it was either 

given at a dose o f 500mg twice daily or Ig twice daily, depending on what other 

immunosuppressive agents the individual was receiving. Common side effects 

include gastrointestinal upset and diarrhoea with bone marrow suppression being
98,99rarer

Mycophenolate mofetil seems to have a low incidence of cutaneous side effects^*. 

An increased susceptibility to herpes zoster was reported in one study’®*’. Another 

comparing mycophenolate mofetil and azathioprine found that patients taking 

mycophenolate mofetil were at a slightly increased risk of CMV infection^^. 

Mycophenolate mofetil has also been indicated in severe oral ulceration’®' and
10 'Jonycholysis
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1.2.2.6 Sirolimus

Sirolimus (formerly known as rapamycin) is a macrolide antibiotic that is produced 

by Streplomyces hygroscopicus fermentation. It acts by inhibiting mammalian target 

of rapamycin (mTOR)'°^ Sirolimus is used as a substitute for calcineurin inhibitors 

as it is structurally very similar to tacrolimus although it has a very different 

mechanism of action. In the Oxford Transplant Centre (2005-2006) the usual 

maintenance dose was 4-6mg daily. It is less nephrotoxic than ciclosporin but may 

cause hyperlipidaemia, hypertension, thrombocytopaenia, arthralgia, hypokalaemia, 

pulmonary toxicity and insomnia.

A French study recently looked at the cutaneous effects of sirolimus in RTRs^°. 

Eighty patients, who had been taking sirolimus for a mean of 18 months were 

examined. Disorders o f the pilosebaceous unit were frequently observed with 

acneiform eruptions being the most common. Scalp folliculitis was often seen in 

combination with acne and males were affected more commonly than females 

(P<0.0001). Among the males, acne was more frequent in patients with a history of 

severe acne vulgaris'' '̂*. There was no correlation between the daily dose of 

sirolimus, the blood trough level o f sirolimus and the development of acne'**'*. 

Chronic oedema was seen in 55% and angioedema in 15%‘ . O f note, a trigger for 

these reported episodes o f angioedema (for example ingestion of an angiotensin 

converting enzyme inhibitor (ACEI), an angiotensin II receptor antagonist, physical 

activity or food ingestion) was identified in all but one patient. Mucous membrane 

pathologies were also very common. Apthous ulceration was significantly 

associated with sirolimus therapy and was observed in 60%. Nail disorders were 

seen in 74% and these included fragile nails, longitudinal ridging, distal onycholysis 

and ingrowing nails. Alopecia o f the scalp was observed in 11% and hypertichosis 

was seen in 16%. During the 3 month period after completion o f the study, 12% 

stopped sirolimus due to cutaneous effects including hidradenitis suppurativa, 

severe acne, severe limb oedema and apthous ulceration. A longer term study of 

sirolimus and the skin is awaited.
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1.2.2.7 Other medications

Only the most commonly used immunosuppressive agents are discussed in detail 

above. Cutaneous findings are rarely reported in association with the other agents 

used.

Non-immunosuppressive medications may play a role in the aetiology o f some 

cutaneous signs seen in RTRs. Calcium channel blockers may be associated with 

telangiectasia^^ and this association has also been reported in immunocompetent 

individuals'^^.

1.2.3 Miscellaneous cutaneous findings

The expression of pre-existing or new inflammatory diseases may be influenced by 

immunosuppression in RTRs. Renal transplant recipients usually have a long 

history of renal failure and dialysis treatment and therefore skin changes that occur 

post transplantation may replace or be superimposed upon the skin changes from 

preceding periods. Many cutaneous conditions that present during dialysis such as 

prurigo and xerosis, may improve^'. However there is a paucity o f information in 

the literature regarding prevalence of inflammatory or non-inflammatory benign 

cutaneous findings in transplant recipients.

1.2.3.1 Eczemas

Endogenous eczemas, such as atopic eczema, pompholyx eczema and discoid 

eczema, have been rarely reported in RTRs, presumably because of T cell 

immunosuppression^^’̂ °’” ’‘*̂ . Atopic eczema in children has been reported to 

improve or disappear completely post transplantation'*^. Similarly the exogenous 

eczema, contact dermatitis, is rare.

1.2.3.2 Psoriasis

Pre-existing psoriasis often ceases to be a problem after transplantation because of 

the immunosuppressive medication. Ciclosporin is a recognised (second line) 

treatment for psoriasis'”̂ . If psoriasis is persistent post transplantation and does not 

respond to simple topical measures, increasing the dose o f immunosuppressive
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medication may be considered. Phototherapy must be used with great caution 

because of photocarcinogenesis. In an Italian study, 2 individuals with psoriasis had 

resolution o f their psoriatic plaques following the introduction of ciclosporin as part 

of their immunosuppression regimen and in a study o f children with organ 

transplants, 2 had clearance of their psoriasis post transplantation'*^. Pustular
107psoriasis has however been reported following transplantation . In a recent study 

of patients taking sirolimus as part of their immunosuppression regimen, one
30individual developed psoriasis , despite the fact that there are reports of 

experimental use of sirolimus in the treatment o f psoriasis'°* ’̂ .̂

1.2.3.3 Seborrhoeic dermatitis

Seborrhoeic dermatitis (seborrhoeic eczema) presents with erythema, pruritus and 

scaling and affects 1-3% of the immunocompetent population'’̂ . The aetiology of 

this condition is not fully understood and is discussed further in Chapter 6. 

Seborrhoeic dermatitis is a well-recognized manifestation of immunosuppression in 

HIV infection, occurring in 30-83% of this immunosuppressed population'’’ "^. 

The reported incidence in RTRs is lower at 4 to 14%^^’̂ ’̂̂ .̂

1.2.3.4 Hair changes
37Hair loss has been reported in association with azathioprine (Section 1.2.2.2) and 

Lugo-Janer ef al reported one case of diffuse female-pattem alopecia out of 82 

transplant recipients examined^^. Alopecia areata was described in 2 of 145 children 

examined following organ transplantation'*^. Hypertrichosis is discussed under side 

effects o f ciclosporin in Section 1.2.2,3.

1.2.3.5 Nail changes

Nail disorders of many kinds are common in RTRs. A comprehensive review of 205
cn

RTRs found nail pathology in 116 (57%) . Leukonychia, absence o f lunula, 

onychomycosis and longitudinal ridging were the commonest nail findings in this 

study, but leukonychia was the only nail disease more common in transplant
S7recipients than haemodialysis patients or controls . Prevalence of nail pathologies 

in this study increased with age and longer duration o f immunosuppression but was
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not influenced by different immunosuppressive regimens. Other series have 

identified onychopathies in 7-28% of transplant recipients examined ’ ’ . These
26 31 31 31included leukonychia ’ , onychoschizia , trachyonychia and half-and-half 

nails^^. Nail abnormalities occurred in 59 of the 80 patients (74%) taking sirolimus 

in a recent French study^°. The nail abnormalities observed were fragile nails,
■5 A

ridging and fissuring, onycholysis and splinter haemorrhages . Nail brittleness and 

onychoschizia has been described in 34% of childhood RTRs in one study"*'. 

Transverse white banding of the fingernails has been described in two RTRs"^’""*, 

in both cases in association with acute rejection. Red lunulae o f the nails was noted 

in 4 o f 200 transplant recipients examined in one series but the significance o f this 

is uncertain^^.

1.2.3.6 Seborrhoeic warts

Seborrhoeic warts (seborrhoeic keratoses or basal cell papillomas) are benign warty 

growths with a variety o f clinical appearances, that are common in the 

immunocompetent population, particularly with increasing age"^. They have been 

observed in RTRs^’̂ ’̂̂ ’̂̂ '̂̂ ,̂ but it is unclear whether they are more common in this 

population. Seborrhoeic warts are discussed in further detail in Chapter 7.

1.2.3.7 Skin tags

Skin tags (fibroepithelial polyps) are pedunculated benign lesions that vary in size. 

They frequently coexist with seborrhoeic warts. They are commonly seen in patients 

with diabetes mellitus'^^ and those with an increased body mass index (BMI)*'^. 

There is little mention of them in literature pertaining to studies on RTRs. Euvrard 

et al found multiple minute skin tags on the neck and axillary folds of 5.5% of a 

paediatric transplant population'*^. Skin tags are discussed in greater detail along 

with seborrhoeic warts in Chapter 7.

1.2.3.8 Other benign cutaneous tumours

Epidermoid cysts have been reported in studies of RTRs with a prevalence o f 4- 

280/̂ ,26,29.32,38 Corticosteroids or ciclosporin may play a role in the aetiology of 

epidermoid cysts through their influence on the pilosebaceous unit (Sections 1.2.2.1
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and 1.2.2.3). Eruptive melanocytic naevi have been reported post 

transplantation"^^’"*’'M e la n o c y tic  naevi were reported to increase in number in 11 

of 145 paediatric transplant recipients'*^. This increase was progressive and occurred 

after the age of 7, regardless of age of transplantation. Pyogenic granulomas have 

also been observed in paediatric transplant recipients (9/145, 6Vof^.

1.2.3.9 Other benign cutaneous findings

Cutaneous changes, such as xerosis and friable skin, are difficult to define and 

quantify but are frequently mentioned in studies that look at post transplantation
'y/' 9 7  9Q 'in  'X') A \populations ■ • • • Numbers are often small and it is not possible to link all

cutaneous findings in transplant recipients to the process of transplantation as they 

may be present independent of immunosuppressive medications.

Pyoderma gangrenosum of the penis was reported in one patient (out of a total of 35
28examined) in a study in the early days of transplantation . Another study from the 

1970s reported acanthosis nigricans in 10% RTRs, cold intolerance of the front 

teeth in 39% and metastatic calcification secondary to hyperparathyroidism in 1% ’̂. 

Acanthosis nigricans was also seen in 1/82 RTRs from Puerto Rico^ .̂ An Italian 

study reported resolution of acanthosis nigricans after transplantation, that was first
■3 I

noticed during haemodialysis .

In a study from Cleveland of 215 RTRs, atypical lichen planus, granulomatous 

hidradenitis suppurativa, cutaneous deposits of amyloid (in a transplant recipient 

with rheumatoid arthritis) and pityriasis rosea were observed in 4 different 

transplant recipients^^ Hidradenitis suppurtiva has also been observed in 12% 

patients taking sirolimus in a recent French studŷ *̂  and in 2 of these cases 

hidradenitis suppurtiva was so severe that cessation of sirolimus was indicated.

Porphyria cutanea tarda was seen in a single individual and peripheral gangrene in 3 

individuals out of a total of 105 RTRs examined in an Italian study^ .̂ Rosacea was 

observed in 3 of 98 transplant recipients who had been transplanted for 10-23
77years and in 10 of 80 transplant recipients taking sirolimus .
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Vitiligo was observed in 2 of 145 paediatric transplant recipients in a recent study 

from France'* .̂ In one case the vitiligo preceded transplantation and the patient 

experienced partial repigmentation following the introduction of azathioprine, while 

the other case experienced onset of vitiligo post transplantation.

1.3 Cutaneous malignancy in renal transplant recipients

The first report of an increased risk of skin cancer in transplant recipients was 

published by Walder et al. in 1 9 7 1 The clinical features described in this article 

summarise the main characteristics of skin cancers developing in transplant patients. 

These include reversal of the squamous cell carcinoma (SCC) to basal cell 

carcinoma (BCC) ratio reported in the immunocompetent population, tendency for 

the lesions to be muhiple, a high rate of recurrence of malignant lesions and 

increased prevalence of pre-malignant actinic keratoses on sun-exposed sites with
17rapid evolution of some of them into SCCs . Malignant cutaneous disease is a 

significant cause of morbidity in RTRs'̂ *  ̂ and has been shown to have a negative 

impact on the quality of life^ '^’. Cutaneous malignancies in RTRs are often
Q  1 o  t  'y'y

multiple ’ ’ and may be more severe and aggressive than in the general 

immunocompetent population'^ ’̂ *̂. There are reports of a greater risk of metastasis 

in transplant recipients from cutaneous SCCs'^ '̂  ̂ '̂ '* but this may be most
1 'yosignificant in populations with higher ambient UV exposure . Prognosis for those 

with melanoma <2mm Breslow thickness is similar to that observed in the 

immunocompetent population, whereas thicker melanomas (>2mm Breslow
125thickness) have a poorer prognosis than the general population

The malignant skin conditions reported to occur most frequently in transplant 

recipients are SCC, BCC, malignant melanoma and Kaposi’s sarcoma. Pre- 

malignant cutaneous lesions frequently seen are actinic (solar) keratosis and 

Bowen’s disease (SCC in situ). It may be difficult histologically to distinguish 

keratoacanthoma from SCC and many authors recommend that keratoacanthoma be 

treated as SCC in RTRs as they tend to behave more aggressively in this
17 \ ‘y'y 1'?7 1 ^0immunosuppressed populaton ’ ’ . Cases of Merkel cell carcinoma ' ,

9  27  131 • 132sebaceous carcinoma ’ ’ and trichilemmal carcmoma have also been reported.
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The dorsum of the hands and forearms sometimes take on a characteristic 

appearance described as “transplant hand” which presents as “dry and somewhat 

scaly skin with increasing numbers o f either verrucae planae or actinic keratoses, or 

both”^̂ . This is also referred to as “field cancerisation” by some authors'” . The 

reported incidence of actinic keratosis after transplantation in the UK ranges from 

to 26%’ '̂*, with the incidence in the southern hemisphere being much higher 

(up to 43%)^^. Bowen’s disease occurs with a frequency of 6%‘* -̂9%  ̂ in UK 

transplant populations. There is up to a 250-fold increased risk of SCC’̂  and up to a
1 -5 1

20-fold increased risk o f BCC post transplantation in fair-skinned populations ’ 

and there is a reversal of the usual SCC:BCC ratio^’̂ ’̂**’̂ '*. Squamous cell carcinoma 

is the commonest reported skin cancer in long-term retrospective^’ and 

prospective cross-sectional studies"’̂ '’'^’. In prospective studies of Spanish 

RTRs'^* ’^̂  and retrospective studies o f Italian*'''’’*'̂ ' and Hungarian RTRs*'* ,̂ BCC 

was more frequently diagnosed than SCC. Malignant melanoma has up to an 8-fold 

increased risk post transplantation in European p o p u l a t i o n s K a p o s i ’s sarcoma 

is predominantly seen in individuals from areas endemic for human herpes virus 8 

(HHV8), i.e. those of Mediterranean, Arabic, Caribbean or African descent. The 

incidence of Kaposi’s sarcoma in increased by a factor of 84 to 500 in solid organ
1 • • 144  145transplant recipients ’

1.3.1 Aetiological factors for cutaneous malignancy post transplantation

Similar factors play a role in the aetiology of cutaneous malignancy in 

immunosuppressed RTRs to the immunocompetent general population such as fair 

skin, older age and high cumulative sun exposure. Extensive reviews of this subject 

have been carried out looking at the pathogenesis of cutaneous malignancy (and in 

particular non melanoma skin cancer (NMSC)) post transplantation^’* ’'*̂ ’''*’.

1.3.1.1 Ultraviolet exposure and skin type

Cutaneous SCC tends to be related to cumulative UV exposure, whereas BCC and 

melanoma (with the exception o f lentigo maligna melanoma) appear to be related to 

exposure in childhood or intermittent high-dose exposure''**. Most skin cancers in 

transplant recipients occur on sun-exposed areas and UV exposure is therefore an

33



important co-factor in the pathogenesis^’’ ’̂'^’*'*̂ . The incidence o f skin cancer is 

highest in fair-skinned RTRs living in tropical and subtropical climates'*^ ' .̂

1.3.1.2 Gender

The risk o f skin cancer is usually higher in post transplantation but

this is not a universal finding'^’. It is not clear whether the increased risk in men is 

due to differences in the levels o f sun exposure or whether other factors might be 

involved. One study that specifically investigated the history o f sun exposure in 

male and female transplant patients found similar levels of exposure in the two 

groups^'.

1.3.1.3 Age and age at time of transplantation

Cutaneous malignancy post transplantation is more likely in older individuals and 

those who have been transplanted at an older age^ and this is in part due to a greater

cumulative UV dose in older individuals''*^. Nonetheless, cutaneous malignancy in
18RTRs occurs up to 15 years younger than in immunocompetent individuals . An 

Irish study demonstrated an increase in NMSC early post transplantation for those 

transplanted at age 50 years or older but a higher cumulative risk for younger 

transplant recipients'^.

1.3.1.4 Time since transplantation (duration of exposure to

immunosuppression)

The incidence o f cutaneous malignancy increases vsdth increasing time post 

transplantation^’'  ̂ '^  ̂'̂ '* ''*'*. In a study from the Netherlands the incidence rose from
I "X10% at 10 years post transplantation to 40% at 20 years post transplant and was 

over 60% at 20 years post transplantation in a study from the UK^. In studies from 

areas with higher ambient UV levels (Australia), cumulative risk o f skin cancer of 

44% at 9 years'^^ and over 80% by 20 years post transplantation'^^ have been 

observed, highlighting again the importance of UV exposure in the aetiology of 

these malignancies.
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1.3.1.5 Type of immunosuppressive regimen

Immunosuppressive medications may induce skin cancers post transplantation by 

the generalised effect of reducing immunosurveillance or by direct carcinogenic 

effects of individual agents’̂ ’̂'̂ "*. It is difficult to measure the degree of 

immunosuppression accurately but reducing the dose of immunosuppressive 

medication is thought to be beneficial in those with multiple or life-threatening skin 

cancers'^^ There is an association between steroid intake and development of 

NMSC*^^. Servitje et a/'^^ demonstrated a reduction in epidermal Langerhans cells 

in photo-exposed skin of RTRs and that this is more prominent in RTRs receiving 

azathioprine and corticosteroids rather than ciclosporin and corticosteroids. It has 

been demonstrated that exposure to UVA may induce chronic oxidative stress and 

increase the levels of oxidative DNA damage in cultured cells exposed to 

azathioprine'^^. Therefore it has been hypothesised that azathioprine intake may be 

more likely to predispose to malignancy than other immunosuppression 

medications. However, Disney and co-workers found that skin cancer occurred 

significantly more frequently in patients treated with a combination o f ciclosporin 

and azathioprine than with either of this drugs a l o n e I n d e e d  in the group of 

patients treated with ciclosporin only, the incidence was slightly higher for the first 

6 years post transplantation, after which it was similar to levels in the group treated 

with azathioprine alone. In a randomised comparison o f two ciclosporin regimens, 

patients who received the low-dose ciclosporin had significantly fewer warts and 

pre-malignant and malignant skin lesions but had more rejection episodes’̂ .̂ A 

study o f Norwegian kidney and heart transplant recipients found that RTRs taking 

ciclosporin, azathioprine and prednisolone were 3 times more likely to develop SCC 

than those taking azathioprine and p r e d n i s o l o n e T h i s  study also found that heart 

transplant recipients were 3 times more likely to develop SCC than RTRs, possibly 

because of higher doses of immunosuppressive drugs taken by these patients’"'"', a 

finding that has been replicated in a subsequent study from France''*^. It is 

postulated that sirolimus may reduce risk of cutaneous malignancy given its anti- 

angiogenic and anti-proliferative effects. This has already been demonstrated in 

cases o f Kaposi’s sarcoma in RTRs’̂ ' *̂ ,̂ where switching to a sirolimus-based 

immunosuppressive regimen resulted in resolution of Kaposi’s sarcoma, but this is 

not universally the case’̂ ^ Early studies suggest that risk of other skin cancers may 

be reduced in patients switched to a sirolimus-based immunosuppressive
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r e g i m e n T h e  outcomes o f ongoing clinical trials are awaited before definitive 

conclusions can be made.

1.3.1.6 Smoking and alcohol consumption

Smoking has been reported as an independent risk factor for development of 

cutaneous malignancy post transplantation^' but another study also from the UK 

found no such association^ . Alcohol has been shown to have an association with 

skin cancer in RTRs^V

1.3.1.7 Genetic factors

Genetic factors associated with skin cancer in RTRs have recently been reviewed'^^. 

A polymorphism of methylenetetrahydrofolate reductase (MTHFR), the MTHFR 

677T variant, has been associated with increased risk o f SCC in RTRs'^’. 

Polymorphism o f the p53 gene at codon 72 was found to be linked to the risk of 

skin cancer in transplant patients in two studies'^*’'^̂ . The glutathione S-transferase 

(GST) group o f enzymes are important limiters of oxidative stress injury. The 

glutathione S-transferase GSTP1*C allele'^'’ and the GSTMl null genotype'^’ have 

been associated with an increased risk of SCC. The latter study found that the 

interval from transplantation to development of tumours was shorter in GSTMl 

null-patients, particularly those with high levels o f sun exposure and smokers'^V

1.3.1.8 Underlying renal diagnosis

A study o f RTRs found that those with underlying polycystic kidney disease were at 

an increased risk of skin cancer, while those with diabetes had a lower risk o f skin 

cancer post renal transplantation'^^. Earlier smaller studies had similar 

findings’’ ’̂'̂ "*.

1.3.1.9 Human papilloma virus

The potential link between HPV and cutaneous malignancy in RTRs is unclear at 

present but is explored further in Section 1.4.3.1.
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1.3.1.10 Link between benign and malignant cutaneous disease in transplant

recipients

Cutaneous malignancy among RTRs has been associated with benign cutaneous 

lesions such as viral warts'^'^\ keratotic lesions^*’’̂ ’̂̂ '* and sebaceous hyperplasia^^. 

It has been suggested that these cutaneous findings may be important clinical 

indicators that more intensive cutaneous surveillance is required for these 

individuals as they may be at greater risk o f cutaneous malignancy post 

transplantation^®.

1.3.1.11 Viral warts

In a study published in 1987^^, an association between viral warts and neoplastic 

(pre-malignant and malignant) cutaneous lesions in females was reported. This 

association was not observed in males but overall numbers in this study were few 

(57 males and 28 females). Ramsay et aP'  ̂ demonstrated that viral warts were 

significantly associated with skin cancer in a later study of 182 RTRs. However this 

association was only identified in patients with greater than 10 viral warts and the 

association was greater with SCC than BCC (odds ratios 5.5 and 2.8 respectively). 

In a multi-centre European study, an association between common and 

palmoplantar warts and SCC was seen only in transplant recipients from The
")C\Netherlands and United Kingdom . No such association was observed in the 

transplant recipients from the other 3 countries involved in this study (Germany, 

France or Italy) and no association was seen between viral warts and BCC. Other 

studies have failed to demonstrate an association between viral warts and cutaneous 

malignancy in RTRs^^’”**.

1.3.1.12 Keratotic lesions

Actinic keratoses are pre-malignant cutaneous lesions. Unsurprisingly, an 

association between these pre-malignant keratotic lesions and cutaneous malignancy 

has been observed in RTRs^'. A study by Ramsay et al found that those with actinic 

keratoses were at a significantly greater risk for both SCC and BCC (odds ratios of 

56.4 and 24.8 respectively)^\ Those with over 10 actinic keratoses were at a greater 

risk of NMSC than those with 1-10 or none. Individuals with actinic keratoses were
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likely to have higher numbers o f skin cancers and to have a significantly reduced 

time from transplantation to appearance of their first NMSC^’.

The number of keratotic lesions has been identified as an indicator of the risk of
^0 ' J ' X  ^ ) Askin cancer ’ ’ and details are outlined below.

A Dutch study looked at 137 RTRs who had been transplanted for at least 8 years 

and investigated the contribution o f number o f keratotic lesions to the risk o f skin 

cancer^^ Common warts, plantar warts, flat warts and actinic keratoses were all 

counted together as keratotic lesions but the majority o f lesions had the appearance 

o f viral flat warts and common warts. Considered cumulatively, all skin cancers 

were 4,5 times more likely in those with 50-99 keratotic lesions compared to those 

with less than 50 and almost 21 times more likely in those with 100 or more 

keratotic lesions. The association between the number of keratotic lesions and SCC 

was more significant than with BCC.

A later study from the same Dutch centre '̂* found that the number of keratotic 

lesions (defined in this study as lesions clinically not suspicious for skin cancer 

including actinic keratoses, common warts, flat warts, seborrhoeic warts, 

epidermodysplasia verruciformis (EV) type lesions and hyperkeratotic papillomas) 

increased rapidly with time after transplantation. This increase was more marked in 

those with skin cancer than those without. Over a 7 year period the number of 

keratotic lesions increased from 90 +Z-62 to 202 +/-137 lesions in the 35 patients 

with skin cancer and from 32 +Z-38 to 85 +/-89 lesions in the 31 patients without 

skin cancer.

A recent multi-centre European study looked at keratotic lesions and their
’? nassociation with cutaneous malignancy in solid organ transplant recipients . In this 

study keratotic lesions referred to all hyperkeratotic skin lesions including actinic 

keratoses, seborrhoeic warts, flat warts and hyperkeratotic papillomas. A strong 

association between keratotic lesions and SCC was observed in all 5 study centres. 

Squamous cell carcinoma was 4 times more likely in those with 1-49 keratotic 

lesions and 12 times more likely in those with 50 or more keratotic lesions 

compared with those without any keratotic lesions. There was also an association
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between keratotic lesions and BCC which was 3 times more likely in those with 1 - 

49 keratotic lesions and 4 times more likely in those with 50 or more keratotic 

lesions. This study looked at a large number of transplant recipients (915) but there 

were differences between the 5 centres in terms of skin phototype o f patients, time 

since transplantation, type of organ transplanted and the immunosuppression 

regimen used.

The 3 studies referred to above^®’̂ ’̂̂ '* confirm the previous reports that both viral 

warts and actinic keratoses are associated with NMSC’ ’̂̂ '.

A single study reported an association between 10 or more seborrhoeic warts on 

clinical examination and SCC but potential confounding factors such as age or time 

since transplantation were not allowed for and the unadjusted odds ratio was 6.4'

1.3.1.13 Sebaceous hyperplasia

There is one study in the literature which reports an association between sebaceous 

hyperplasia and NMSC in RTRs independent o f age, gender, skin type and time 

since transplantation^^. This study looked at 117 RTRs with a mean age of 50.7 

years and mean time since transplantation of 9.7 years and found those with 

sebaceous hyperplasia were almost 6 times more likely to have NMSC than those 

without (P=0.007). An earlier study o f heart and RTRs^^, found no such association 

between sebaceous hyperplasia and NMSC or actinic keratoses.

1.4 Human papilloma virus

Papillomaviruses are small non-enveloped DNA viruses that infect mucosal and
1 n /r  ___

cutaneous epithelia . Almost 100 types affecting humans (HPV) have been 

described to date, based on isolation of complete genomes'^^. Genomes o f all ITPV 

types encode approximately 8 open reading frames. The open reading frame can be 

divided into 3 functional parts; (i) the early (E) region that encodes proteins E1-E7 

necessary for viral replication, (ii) The late (L) region that encodes the structural 

proteins LI and L2 that are required for virion assembly and (iii) a non-coding
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part’’ .̂ Papillomaviruses are grouped into different genera, with those known to
1 77affect humans falling within the alpha, beta, gamma, mu and nu genera . The term 

“genus” replaces the previously used “major branch” or “supergroup” under a 

modified taxonomy and nomenclature proposed in 2004 by de Villiers et al (Figure
1771.1) . Different genera share less than 60% nucleotide sequence identity in the LI

177open reading frame . HPV types with common biological and pathological 

properties are grouped into species because they are phylogenetically closely 

linked’ ’̂ . HPV types within the alpha genus are responsible for mucosal and 

cutaneous lesions and include high risk mucosal types that are associated with
t nf-

anogenital carcinoma . The beta genus of HPV types is also referred to as 

epidermodysplasia verruciformis (EV) HPV types, due to close association with this 

rare hereditary disease, and HPV types within this group give rise to cutaneous
1 7̂^lesions . The gamma, mu and nu genera o f HPV also give rise to cutaneous 

lesions*’ .̂

Figure 1.1: Phylogenetic tree of the papillomavirus types (from de Villiers et al. 
2004*^’). The numbers at the ends o f the branches identify a papillomavirus type. 
The number at the inner semicircles refers to the papillomavirus species. The 
outermost semicircles identify papillomavirus genera.
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A wide variety of different HPV types have been detected on the healthy skin of
17R 170  1

humans and in plucked hairs ’ . These findings have been replicated in
1 O I 1 *70

different countries across the world . In one study , HPV DNA was detected in 

94% of RTRs, 82% of dialysis patients and 80% of healthy controls. Human 

papilloma virus was more prevalent on forehead skin swabs than swabs taken from 

arms or thighs, which raises the question about the role UV exposure plays in HPV 

infections'^*. In addition, older and immunosuppressed individuals were more likely 

to have HPV detected*^*. Certain HPV types are known to be oncogenic and the link 

between HPV-16 and HPV-18 and cervical carcinoma is well established, while 

HPV-31 and HPV-33 are probably carcinogenic but the role o f HPV in cutaneous 

malignancy is not clear and is explored in Section 1.4.3.

1.4.1 Detection methods

Several methods have been used to detect HPV. Immunohistochemistry, electron 

microscopy and Western blot were used to detect HPV proteins in infected tissues 

but immunological detection of HPV is highly dependent on tissue sampling and 

preservation and typing of HPV is not possible using this method'’ .̂ HPV genomes 

may be detected using direct methods such as Southern blot'*^, in-situ hybridization
1 1 O T

or dot blot, or by amplification using PCR ’ . The only procedure that is

potentially capable of recognising all HPV types and variants present in a biological 

specimen, is DNA sequencing by PCR with consensus p r i m e r s a n d  therefore 

this is the predominant detection method used in the current day. The sensitivity and 

specificity o f PCR based methods vary, depending mainly on the assay 

characteristics, the type and quality of the biological specimen and the type and 

quality of the reagents used . Correlation with the clinical picture is essential as 

several HPV infections do not persist and therefore do not always lead to clinically 

relevant disease

Finally anti-HPV antibodies may be detected using ELISA or multiplex 

serology'^^ '* ’̂'* .̂ Antibody responses to the HPV capsid are used as a marker of 

cumulative exposure to HPV. Seroprevalence from different studies and laboratories 

must be compared with caution because of inter-laboratory variation in assays and
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different definitions of cut-off One study assessed inter-laboratory variation 

between three laboratories determining seropositivity for HPV 16 by virus-like
187protein-based ELISA. Variation coefficients of 0.61 to 0.8 were found . Especially 

important factors include the use o f different groups of sera as a basis for 

determination of cut-off and different mathematical definitions o f cut-off The 

WHO is currently developing serological reference reagents for the major HPV 

types’’ .̂

1.4.2 Epidermodysplasia verruciformis and HPV

Epidermodysplasia verruciformis (EV) is a rare inherited condition first described in 

1922 by Lewandowsky and Lutz’*̂  '^ .̂ It is associated with widespread HPV 

infection and development of SCCs on sun-exposed sites’̂ *̂. The average time lag 

between onset of EV-type skin warts and SCC development was 24.5 years in one 

study o f 66 patients’̂ '. The importance of sunlight in the development of EV- 

associated SCCs is suggested by the fact that, although skin warts are found on all 

body sites, the carcinomas occur almost exclusively on sites exposed to the sun'^'. 

SCCs also appear to develop more frequently in Caucasian EV patients who live in

subtropical and tropical climates than in those who live in temperate climates, and
1are rare in black EV patients . HPV-5 in particular has been associated with EV 

lesions and SCCs in these individuals although other HPV types from the beta 

genus (EV-HPV types) are also frequently seen*^^

1.4.3 Cutaneous malignancy

Studies to date have suggested that host and environmental exposure (such as UV 

exposure) are necessary co-factors for HPV in order for malignant transformation to 

occur in cutaneous lesions'^"^’’^̂ . The high risk mucosal HPV, HPV-16, is prevalent 

in periungual SCC, providing some evidence for the carcinogenic potential of this 

HPV type in a specific clinical setting’’ .̂ An association between HPV types 5 and 

8 and SCC has been described’̂ .̂ There has also been an association between HPV
1Q7DNA in plucked eyebrow hairs and SCC in immunocompetent individuals . In 

addition serological studies have identified antibodies to various EV-HPV (beta- 

HPV) types in people with Serological and DNA studies have
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demonstrated an association between EV-HPV types and pre-malignant actinic 

keratoseŝ °°'̂ °̂ .

1.4.3.1 Cutaneous malignancy and HPV in renal transplant recipients

Many studies have looked at associations between HPV and cutaneous malignancy 

in immunosuppressed r j r s ’"̂6,199,203-205 ^  prevalence o f HPV DNA in 

transplant SCCs (69-88%) has been found, with EV-HPV types most commonly 

observed^^^. A higher prevalence o f HPV DNA has been detected in 

immunosuppressed compared with immunocompetent individuals with 

Interestingly EV-HPV detected on the normal skin o f RTRs has been
')Cs1associated with NMSC in these patients . Histopathological features support a 

putative role for HPV in SCC in solid organ recipients'*

1.4.4 Viral warts

Cutaneous warts are associated with different HPV types according to their 

morphological appearance. Common or mosaic warts are predominantly associated 

with HPV-2, 4, 7, 26, 27, 28, 29 and 57, deep palmar and plantar warts are 

associated with HPV-1 or 4, filiform or papillomatous warts tend to be associated 

with HPV-1, 2 or 7, plane warts are associated with HPV-2, 3, 10 and 41 and 

intermediate warts (common and flat warts) tend to be associated with HPV-26, 27, 

28 and 29'^^’̂ “̂

1.4.4.1 Viral warts and HPV in Epidermodysplasia verruciformis

In patients with EV, EV specific cutaneous lesions are polymorphic and include 

scaly, pityriasis versicolor-like lesions, red plaque-like lesions, seborrhoeic wart like 

lesions and flat planar warts^^^'^". HPV types 5, 8, 9, 12, 14, 15, 17, 19, 20, 21, 22, 

23, 24, 25, 36, 38, 47 and 50 have all been described in these patients'^^. Human 

papilloma virus 2 and 57, that are found in common warts in the general population,
90S ^19have also been reported ’ as have HPV 3 and 10 that induce plane warts in the

I O '!

general population
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1.4.4.2 Viral warts and HPV in renal transplant recipients

In addition to the HPV types responsible for warts in the immunocompetent 

population, EV-HPV types and mucosal HPV DNA have been identified in warts in 

Usually no EV phenotype is expressed in these cases^*'*’̂ ' .̂

1.4.5 Seborrhoeic warts

It has been suggested that HPV may play a role in the aetiology of seborrhoeic 

warts because o f their verrucous clinical appearance in many instances, and the fact 

that they often share histological features (papillomatosis, parakeratosis, acanthosis 

and hyperkeratosis) with viral warts. The literature reports different rates of 

association between seborrhoeic warts and HPV ' (Table 1.2 at the end o f this 

chapter). This variation is likely due to a number of factors: (i) the different HPV 

detection methods used in different studies, (ii) the different HPV types looked for 

in different studies and (iii) the difference in anatomical distribution of seborrhoeic 

warts (namely genital and non-genital) studied. In addition the numbers examined in 

many o f the studies are small and it is therefore hard to draw firm conclusions from 

the information available at present.

An early study looked at seborrhoeic warts in the genital region and using PCR
9 1Qdetected HPV in 42% of lesions . Many studies have looked at non-genital 

seborrhoeic warts and found HPV in 0-76% of lesions^*^’̂ '*’̂ '̂̂ '̂ ^̂ ’̂ ^̂ ’̂ ^̂ . One of 

these studies detected HPV 5 in seborrhoeic warts from sun-exposed sites in RTRs 

using in-situ hybridization , whilst another looked at black patients with EV and 

located HPV 5 in seborrhoeic warts from 5 individuals^^^. A review by Li and 

Ackerman concluded that seborrhoeic warts in the genital region are really 

condylomata acuminate and that many o f the early studies had misclassified 

verrucae at other sites as seborrhoeic warts^^’.

Tsambaos et al looked at 173 non-genital and non-periungual seborrhoeic warts 

and normal skin samples from the patients with seborrhoeic warts. HPV DNA was 

not detected in any of the normal skin specimens but the HPV genome was detected 

by in-situ hybridization in 34/173 (20%) seborrhoeic warts. These were 

predominantly mucosal HPV types (6/11, 31, 33 and 35). No significant association
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was found between the histological type of the lesions and their HPV-DNA 

positivity but numbers in this section of analysis were few. In contrast, a smaller 

study that used a more sensitive DNA detection method (in-situ PCR) failed to 

detect HPV types 6/11,31 or 33 in the 40 non-genital seborrhoeic warts studied^ 

Gushi et a P '’ suggested that co-infection with HPV 6 and 18 may be important in 

the pathogenesis of non-genital seborrhoeic warts as their study identified both of 

these types in 73 of 104 (70%) non-genital lesions.

One study looked at EV-associated HPV in small copy numbers in 55 non-genital 

seborrhoeic warts and compared these with 48 normal skin biopsies^^®. In this study 

EV-HPV DNA was detected in 42/55 (76%) of the non-genital seborrhoeic wart 

biopsies compared with 13/48 (27%) of the healthy controls (P<0.005). The 

prevalence was higher in those with more than five lesions. The prevalence o f HPV 

DNA detection increased with increasing age. The controls were not age-matched 

and tended to be younger (mean age of controls 28.6 +/-5.3 years versus 57.5 +/- 

12.3 years for subjects). Detection rates were not influenced by sex, location of 

lesions, lesion morphology or freshness of the specimens. Ten distinct HPV 

genotypes were detected in the non-genital seborrhoeic warts, with the most 

frequent being HPV 20. The existence o f multiple HPV genotypes was detected in 

12/42 (29%) of the positive specimens. In healthy controls HPV 20 was again the 

commonest type detected. The fact that multiple EV types were detected in single 

lesions and that small copy numbers were detected makes it less likely that EV- 

HPV types are the causative factors of non-genital seborrhoeic warts.

Two studies compared the association between seborrhoeic warts and HPV in 

genital and non-genital l e s i o n s ^ u s i n g  PCR detection. In both o f these HPV was 

more usually seen in genital than non-genital seborrhoeic warts; 53.5% versus 

3.5%̂ "̂̂  and 72% of vulval seborrhoeic warts versus 15% of non-genital^'^. These 

studies both looked at high risk mucosal HPV types (6/11, 16, 18 and 33) only.

1.4.6 Other cutaneous conditions

Human papilloma virus DNA has been found in other benign tumours such as skin 

tags (HPV 6/11)^^* and stucco keratoses (multiple cutaneous and mucosal HPV
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types) . Human papilloma virus has also been found in proliferative diseases such 

as psoriasis and Darier’s disease^^^. In psoriasis, low levels o f EV-HPV DNA can
9^0 9"^9be detected in up to 90% of lesions and skin scrapings ' . A significantly higher 

prevalence o f antibodies against capsid proteins of HPV 5 and 8 in patients with
1 QQ 9 ̂  "3

psoriasis compared with healthy donors has been identified ’ . A recently 

published study found that HPV prevalence in hair and skin from patients with 

psoriasis was higher than controls but the spectrum of HPV types in both groups 

was similar and neither HPV 5 nor HPV 36 were over-represented in the psoriasis 

group^ '̂*. In two cases o f Darier’s disease, HPV 5, 8, 36 and 38 from genus beta
9 0  c

were detected by nested PCR whereas PCR for mucosal HPV were negative '
9*^0HPV-5 may be detected in patients with bums or autoimmune bullous diseases 

However the detection o f HPV-DNA in any skin condition does not establish 

conclusively a pathogenic role for HPV. Therefore HPV may be an innocent 

bystander in all these skin conditions. In this thesis, associations between HPV 

seropositivity and seborrhoeic warts will be examined.
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Table 1.1: Summary of studies of benign cutaneous diseases in renal transplant recipients

Study Country No. of 
patients

Time post 
transplant 
(months)

Mean
age

(years)

IS regimen Cutaneous
infection

Cutaneous 
iatrogenic effects

Haim
et al.
1 9 7 3 2 8

Israel 35 7-48 29 Prednisolone
Azathioprine

39 infections:
• Bacterial 10
• Viral 8

• Fungal 21

Koranda 
et al 
1974^^

USA 2 0 0 3-108 30 Prednisolone
Azathioprine

• Bacterial 4
• Viral warts 8 6

• Viral other 96
• Fungal 50

Cushingoid:
• Purpura 200
• Acne 126
• Striae 116
• KP 110
• Hirsutism 98

Hair loss 108

Bergfeld 
et al.
197g33

USA 215 N/A N/A Prednisolone
Azathioprine

• Bacterial 59
• Viral 40
• (Viral warts 8 )
• Fungal 34

Steroid acne 12 
Purpura fulminans 1

Bencini
et al. 
1983^^

Italy 105 1-132
Mean=40

35 Prednisolone
Azathioprine

107 infections in 74 
RTRs

• Bacterial 16
• Viral 38
• Fungal 53

Cushingoid 55



Study Country No. of 
patients

Time post 
transplant 
(months)

Mean
age

(years)

IS regimen Cutaneous
infection

Cutaneous 
iatrogenic effects

Bencini 
et al. 
1986^^

Italy 67 1-17
Mean=3.2

35 Ciclosporin 
Steroid (low 
dose)

26 RTRs
• Bacterial 8
• Viral 16
• Fungal 8

54 RTRs
• Hypertrichosis 40
• Epidermal cysts 19
• Gum hypertrophy 14
• Steroid acne 10
• Sebaceous 

hyperplasia 7

Brown 
et al. 
1988^^

Northern
Ireland

223 24-252
Mean=79

36 Prednisolone
Azathioprine

• Viral warts 52 • Acne & purpura 
“common”

Blohme 
& Larko
199Q27

Sweden 98 120-276 50 Azathioprine 
Prednisolone 
Ciclosporin (5)

• Viral warts 54
• Fungal 7

• Steroid effects 21

Bunney 
et al. 
1990^

Scotland 162 N/A 45 Ciclosporin
(94)

Azathioprine
C68)

• Warts 22/94, 20/68
• Fungal 8/94, 8/68

• Hypertrichosis 8/94
• Gum hypertrophy 

1/94
• Acne 12/94, 6/68

Lugo- 
Janer 
et al 
1991^^

Puerto Rico 82 1-165 
mean 35

35 Azathioprine
Prednisolone
Ciclosporin

63 RTRs
• Bacterial 14
• Viral 26
• Fungal 100

(75% of RTRs had >1 
infection at time of 
examination)

55 RTRs
• Cushingoid 54
• Acne 25
• Hypertrichosis 27
• KP27
• Gingival hyperplasia 
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Study Country No. of 
patients

Time post 
transplant 
(months)

Mean
age

(years)

IS regimen Cutaneous
infection

Cutaneous 
iatrogenic effects

Menni 
et al. 
1991'”

Italy
children

32 1-96 
mean 32

13 Azathioprine
Prednisolone
Ciclosporin

• Bacterial 2
• Viral 6

• Fungal 2

• Gingival hyperplasia 
26

• Hypertrichosis 23
• Acne 5

Strumia 
et al. 
199231

Italy 53 Up to 240 44 Azathioprine
Prednisolone
Ciclosporin

(29)

•  Bacterial 1
• Viral warts 15
• Fungal 37

52 RTRs

Hepbum
et al. 
199436

New Zealand 52 3-258 
mean 116

44 Azathioprine
Prednisolone
Ciclosporin

(15)

•  Bacterial 1
• Viral warts 39
• Fungal 5

• Acne 2
• Hypertrichosis 1

Chugh 
et al. 
199435

India 157 1-23 36 Azathioprine
Prednisolone
Ciclosporin

• Bacterial 11
• Viral 35
• Fungal 117

•  Cushingoid 133
• Acne 94
• Hypertrichosis 65
• Gum hypertrophy 2

Barba
et al. 
1996^^

Italy 285 N/A 45 Azathioprine
Prednisolone
Ciclosporin

• Bacterial 15
• Viral warts 88

• Fungal 65

• Cushingoid 139
• Hypertrichosis 98
• Acne 27

Seckin 
et al.
199g38

Turkey 80 1.5-240 
mean 49

35 Azathioprine
Prednisolone
Ciclosporin

69 patients
• Bacterial 14
•  Viral 44
•  Fungal 47
• Parasitic 2

78 patients
•  Hypertrichosis 61
• Cushingoid 64
•  Acne 29
• Gingival hyperplasia 
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Study Country No. of 
patients

Time post 
transplant 
(months)

Mean
age

(years)

IS regimen Cutaneous
infection

Cutaneous 
iatrogenic effects

Euvrard 
et al. 
2001^^

France 
children 
(all solid 

organ 
recipients)

145 1-120 N/A
A1K18

Azathioprine
Prednisolone
Ciclosporin
Tacrolimus

(18)
MMF(14)

102 patients
• Bacterial 9
• Viral 103
• Fungal 25

• Striae 8
• Acne 8 (21 teenagers 

with acne vulgaris)
• Hypertrichosis 14
• Gingival hyperplasia 

8
Mahe
etal.
2005^°

France 80 18 months of 
sirolimus

48 Sirolimus (1®‘ 
36, switch 44) 
Prednisolone 
MMF
Azathioprine
Tacrolimus

79/80 -  adverse 
cutaneous events, 6/80 
stopped sirolimus 
because of skin 

• Infections: bacterial 
3, viral 27 & fungal 
13

• Pilosebaceous unit: 
acne 37, scalp 
follicuhtis 21

• Aphthous ulceration 
48, epistaxis 48, nail 
disorders 59

• Skin fragility 25, 
xerosis 32, oedemas 
44

Lally
This
thesis
2009

Oxford
England

308 Mean=128 51 Azathioprine
Prednisolone
Ciclosporin
MMF
Tacrolimus
Sirohmus

• Bacterial 83
• Viral 118
• Fungal 56

• Hypertrichosis 207
• Gingival hyperplasia 

84
• Sebaceous 

hyperplasia 77
• Striae 56
• Acne 37

No. :number; IS=itnmunosuppression; KP=keratcsis pilaris; N/A=not available; RTR=renal transplant recipient; MMF=mycophenolate mofetil



Table 1.2: Studies investigating the association between seborrhoeic warts and human papilloma virus

Study Country Methodology Number of 
lesions

Site of lesions HPV results HPV types*

Zhao 
et al.
1989223

China Light microscopy 
Electron microscopy

89 Non-genital 4/89 (4.5%)

Leonardi 
et al.
1991219

USA PCR DNA amplification 57 lesions 
27 confrol

Genital 24/57 (42%) HPV 6 (18) 
HPV 11 (4) 
HPV 16 (2)

Zhu 
et al
1991226

USA PCR DNA amplification 53 Non-genital 0

Zhu
et al.
1992224

USA PCR DNA amplification 72 43 genital 
29 non-genital

23/43 (53.5%) genital 
1/29(3.5%) non- genital

HPV 6 (18) 
HPV 11 (4) 
HPV 33 (2)

Soler 
et al.
1992221

France In-situ hybridization ? seb warts Sun-exposed
(RTR)

1 seborrhoeic wart RTR HPV 5**

Jacyk 
et al.
1 9 9 3 2 2 5

South
Africa

Reverse blot hybridization 
Southern blot analysis

5 lesions 
from black 
EV patients

Non-genital Lesions from only 5 
patients studied

HPV 5 related types

Tsambaos 
et al. 
1 9 9 5 2 2 2

Greece In-situ hybridization 173 lesions 
173 control

Non-genital 34/173 (20%) lesions 
0/173 controls

***HPV 6/11 (15) 
HPV 31/33/35 (14) 
HPV unspecified (5)

Lee 
et al. 
2001^'^

Korea In-situ PCR
PCR from tissue extracts

40 Non-genital 0/40 t



Study Country Methodology Number of 
lesions

Site of lesions HPV results HPV types*

Gushi 
et al. 
2003^'^

Japan In-situ hybridization (ISH) 
Immunochemistry of virion 
PCR
Southern blot hybridization 
DNA sequencing

104 Non-genital 30/104 (29%) on ISH JPCR analysis: 
HPV 18(87) 
HPV 6 (81)
HPV 6 & 18(73) 
HPV 1 (8)
HPV 2 (15)

Bai
et al. 
2003^'^

USA PCR
Immunostaining

67 25 -  vulval 
20 -  non-genital

18/25 (72%) vulval 
3/20 (15%) non-genital

^HPV 6(15 vulval,
2 non-genital)
HPV 16/18 (3 vulval, 
1 non-genital)

Li
et al. 
2004^^°

China Nested PCR 55 Non-genital EV-HPV DNA 
42/55 (76%) non-genital 
13/48 (27%) controls

HPV 20 (26/42) 
HPV 23 (11/42) 
HPV 5 (6/42) 
Multiple in 12/42

^Numbers in brackets are the number of positive results for each HPV type tested 
**Probes for HPV 1, 2, 16 & 18
*** The discrepancy between the intensity of signal of Southern blot hybridization and that o f PCR may be due to the difference of sequence of the viral DNA 
t  HPV 6/11,31 & 33 primers used
t  The discrepancy between the intensity of signal o f Southern blot hybridization and that o f PCR may be due to the difference of sequence of the viral DNA 
^Vulval & cutaneous seborrhoeic warts were morphologically & immunophenotypically similar

HPV: human papilloma virus; PCR; polymerase chain reaction; DNA: deoxynbonucleic acid, RTR: renal transplant recipient; EV: epidermodysplasia 
verruciformis; ISH: in-situ hybridization



2 Patients, Materials & Methods

2.1 Ethical approval

Ethical approval for this study was obtained from the Mid and South 

Buckinghamshire Ethics Committee (reference number: 04/Q160/67). Informed 

consent was obtained from all participants and all signed a consent form giving 

permission for review of their medical records and examination of their skin 

(Appendix A). Participants also consented for a blood sample to be taken for 

research purposes. Data utilised in this study was stripped of personally identifiable 

information, coded and entered onto a specifically designed database.

2.2 Data collection

Patients were recruited for this study between May 2005 and August 2006. Renal 

transplant recipients attending the Oxford Transplant Unit were invited by mail to 

participate. This patient list was obtained from the Oxford Transplant Unit and 

included all adult RTRs (>18 years old) from two geographical locations 

(Oxfordshire and Buckinghamshire) who regularly attended the Oxford Transplant 

Unit for follow-up.

2.2.1 Patient questionnaire

All were invited to complete a questionnaire collecting information on: (i) social 

and demographic details (including possible markers o f crowding and close 

proximity such as shared bedroom as a child, number living in household etc.), (ii) 

smoking and alcohol history; (iii) exposure to UV radiation, (iv) medical history, (v) 

history o f viral infection and (vi) transplantation and dialysis history (complete 

questionnaire in Appendix B).

Further information on clinical history, including transplantation (exact dates of 

transplantation, cadaveric/living organs, kidney/kidney-pancreas transplantation)
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and prescription medications, was obtained from patient records held at the Oxford 

Transplant Unit.

2.2.2 Histopathoiogical records

Histopathological records were reviewed to record previous cutaneous 

malignancies. This was achieved by searching the Oxford Radcliffe Hospitals’ 

histopathology computer database and hand searching the older paper records (all 

pre-1992 histological records). Records from external histopathology departments 

were obtained where necessary. Patients were classified as having a history of 

cutaneous malignancy if review of histological records revealed evidence o f NMSC 

(SCC, keratoacanthoma, BCC, Merkel cell carcinoma or sebaceous carcinoma) or 

malignant melanoma. Keratoacanthoma was classified as SCC.

2.2.3 Cutaneous examination

At their next due appointment at the Oxford Transplant Unit, participants’ skin was 

examined and all benign and/or malignant cutaneous changes were recorded. This 

was a once-off complete cutaneous examination (excluding genitalia). All details 

were recorded on the examination proforma sheet (Appendix C) which included a 

schematic body diagram. Histological or microbiological investigations were 

carried out when necessary and treatment initiated where indicated. Educational 

information relating to the risks o f skin cancer in transplant recipients and advice 

about sun protection measures was also provided in the form of a British 

Association of Dermatologists (BAD) information leaflet on the subject (Appendix 

D).

2.2.4 Diagnostic criteria

Cutaneous conditions were diagnosed clinically and confirmation o f the diagnosis 

(microbiological or histological) was obtained where necessary. In the 

immunosuppressed state clinical appearances of cutaneous conditions may vary but 

broad clinical definitions as guided by Rook’s Textbook of Dermatology , 

outlined below, were followed;
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• Atopic eczema (atopic dermatitis) is clinically characterised by itchy 

papules which become excoriated and lichenified and typically have a 

flexural distribution in adults ,

• Folliculitis is defined clinically as inflammation of the hair follicle^^*,

• Viral warts may involve many body sites. A wide variety o f clinical 

types exist (common and plantar, plane, filiform and digitate and 

anogenital warts) . Common warts are clinically defined as firm 

papules with a rough homy surface and may range in size from <lm m  to 

> 1cm in diameter^^^. Plantar warts occur beneath pressure points and 

clinically are sharply defined rounded lesions with a rough keratotic 

surface surrounded by a smooth collar o f thickened hom^^^. Plane warts 

(flat warts) are smooth, flat or slightly elevated and vary in size from 1 

to 5mm or more in diameter^^^. Filiform and digitate warts occur 

commonly in males on the face and neck and are often clustered . All 

types of cutaneous warts found on examination were grouped together in 

this study;

• Psoriasis is characterised by red, scaly, sharply demarcated plaques 

present particularly over extensor surfaces and scalp

• Seborrhoeic dermatitis presents with red, sharply marginated lesions 

covered with greasy-looking scales and is usually distributed in areas 

with a rich supply o f sebaceous glands '̂^^,

• Acne vulgaris is a chronic inflammatory disease o f the pilosebaceous 

units characterised by seborrhoea, comedone formation, erythematous 

papules and pustules and less frequently by nodules, deep pustules or 

cysts and in some cases is accompanied by scarring^'. Steroid-induced 

acne is usually more monomorphic than true acne vulgaris but both 

inflammatory and non-inflammatory lesions may be present on the face, 

back and chest^'. In this study, both forms are grouped together;

• Perioral dermatitis is a persistent erythematous eruption consisting of 

tiny papules and papulopustules with a distribution primarily around the 

mouth^'^',

• Rosacea is a chronic disorder affecting the facial convexities 

characterised by frequent flushing, persistent erythema and telangiectasia
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interspersed by episodes of inflammation during which swelling, papules 

and pustules are evident^'^’,

• Keratosis pilaris is characterised by keratinous plugs in follicular orifices 

with varying degrees o f perifollicular erythema and extensor surfaces are 

most commonly involved^'*^,

• Striae are visible linear scars which form in areas of dermal damage 

produced by stretching of the skin '̂* .̂ They are common during 

adolescence, pregnancy, obesity, Cushing’s disease and they may be 

induced by local or systemic steroid therapy^** ,̂

• Purpura (bleeding into the skin) is discolouration of the skin due to 

extravasation o f red blood cells and varies in size from petechiae (1- 

2mm) to ecchymoses (much larger areas) '̂*' ,̂

• Gingival hyperplasia is generalised gingival swelling and when drug 

induced usually affects the papillae first '̂* ,̂

• In iatrogenic hypertrichosis there is a uniform increased growth of fine 

hair over extensive areas of the trunk, hands and face unrelated to 

androgen-dependent hair growth '̂*^,

• Seborrhoeic warts classically appear as superficial verrucous plaques, 

dirty yellow to black in colour, stuck on to the epidermis*'^,

• Skin tags are soft pedunculated protrusions o f skin that occur most 

commonly on the neck and in the flexures"^. They vary in size but are 

2mm diameter on average’'^,

• Sebaceous hyperplasia (prominence of sebaceous glands) appears as I- 

3mm yellow papules most commonly on the forehead and temples^', and

• Telangiectasias are chronically dilated capillaries or small venules and 

appear on the skin and mucous membranes as small, dull red, linear, 

stellate or punctuate markings^'^^.

Nail, hair, mucosal and pigmentory changes were all recorded and specific details 

given where relevant. Xerosis (dry skin), oedema (tissue swelling) and skin fragility 

are somewhat difficult to define accurately and were all recorded separately also. If 

malignancy was suspected clinically, definitive histology was obtained.
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2.2.5 Severity grading

Severity of all cutaneous conditions was described using an arbitrary grading 

system of mild, moderate or severe. In addition, two cutaneous findings were 

described in greater detail (seborrhoeic dermatitis and seborrhoeic warts). Further 

clinical details regarding seborrhoeic dermatitis were recorded on a proforma sheet 

(Appendix E). Further information on seborrhoeic warts including number (1-30, 

31-50 or >50 lesions), colour (light brown/yellow, mid or dark brown), size (<lcm, 

l-3cm or >3cm) and anatomical distribution (sun-exposed, non sun-exposed or 

both) was recorded.

2.3 Patient demographics

2.3.1 Recruitment of patients

Four hundred and eleven RTRs were invited to participate in this study. Seventy- 

two refused consent (reasons unknown), 6 patients died during the study period, 1 

was too sick to participate, 1 went back on dialysis and 13 patients did not attend 

their follow-up appointment during the study period. Ten patients completed a 

questionnaire only and did not undergo clinical examination. A total of 308 patients 

underwent clinical examination and were included in the analysis. O f these, 4 did 

not complete the questionnaire and serum from 298 individuals was available for 

HPV analysis.

2.3.2 Study population

One hundred and ninety (62%) males and 118 (38%) females received a total of 393 

grafts between 1964 and 2005. Three hundred and eighty-one o f these were renal 

grafts and 12 were combined renal/pancreas grafts. Three hundred and forty were 

cadaveric and 50 were living grafts. Data on graft type was missing for 3 

transplants. Sixty-six had 2 or more transplants and this data is shown in Table 2.1.
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Table 2.1: Graft type in transplant recipients studied

1“
transplant

2»d

transplant

3rd

transnlant

4‘h

transplant transplant
Kidney 297 65 16 2 1

Kidney-
pancreas

11 1 0 0 0

Cadaveric 262 62 13 2 1

Living 43 4 3 0 0

Missing 3 0 0 0 0

Table 2.2 summarises the reasons for transplantation by listing the underlying renal 

diagnoses. The most common reasons were glomerulonephritis or polycystic renal 

disease but the underlying diagnosis was unknown, despite thorough investigation, 

in almost a fifth of study participants.

Table 2.2: Underlying renal diagnoses in study participants

Renal diagnosis No. of patients % of patients
Glomerulonephritis 69 22.4
Pyelonephritis 41 13.3
Other nephropathy 5 1.6
Polycystic renal disease 54 17.5
Other hereditary disease 12 3.9
Hypertension 12 3.9
Diabetes 26 8.5
Other 33 10.7
Unknown* 56 18.2
No.: number, *cause o f  renal failure unknown despite extensive investigation

The majority of patients had undergone dialysis (261/308, 86%) at some point. Of 

these, 108 (41%) had haemodialysis, 79 (30%) peritoneal dialysis, 69 (27%) both 

types and data was missing for 5 (2%). The duration o f dialysis ranged from 0.01-21 

years with a mean of 2.4 years (+Z-3.4 years) and a median of 1.1 years.

The immunosuppression regimens in use at time of recruitment to this study 

consisted o f combinations of azathioprine (201), ciclosporin (196), prednisolone 

(138), mycophenolate mofetil (62), tacrolimus (68) and sirolimus (17) and further
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details are shown in Table 2.3. The combination o f azathioprine and ciclosporin +/- 

prednisolone was used in almost half of the RTRs studied.

The age o f participants at time of cutaneous examination ranged from 19 to 85 with 

a mean of 51.4 years (+/-13.6 years) and a median of 51.5 years. The mean interval 

post-transplantation (at time of recruitment to the study) was 10.7 years (+/- 8 years) 

and the median interval was 9.4 years. Two hundred and seventy-four patients 

(89%) had Fitzpatrick skin type I-IV.

Table 2.3: Immunosuppressive drug combinations used at time of recruitment 
to study

Immunosuppressive drug combinations No. of patients % of patients
azathioprine only 2 0.6
azathioprine /ciclosporin 109 35.4
azathioprine /ciclosporin /prednisolone 37 12.0
azathioprine /prednisolone 18 5.8
ciclosporin only 13 4.2
ciclosporin /MMF 7 2.3
ciclosporin /MMF / prednisolone 11 3.6
ciclosporin /prednisolone 19 6.2
MMF only 1 .3
MMF / prednisolone 7 2.3
prednisolone only 2 .6
sirolimus /azathioprine 3 1.0
sirolimus /azathioprine / prednisolone 4 1.3
sirolimus /MMF 4 1.3
sirolimus /prednisolone 1 .3
sirolimus /prednisolone /MMF 2 .6
sirolimus /tacrolimus 3 1.0
tacrolimus only 4 1.3
tacrolimus /azathioprine 9 2.9
tacrolimus /azathioprine / prednisolone 19 6.2
tacrolimus /MMF 15 4.9
tacrolimus / prednisolone 3 1.0
tacrolimus / prednisolone /MMF 15 4.9
Total 308 100.0

No.: number, MMF: mycophenolate mofetil

Over half the participants had never smoked (166/308, 54%), over a third were ex

smokers (105/308, 34%) and the remainder were still smoking at time of 

recruitment (33/308, 11%). Data on smoking history was missing for 4 patients. 

Sixty-nine (22%) never drank alcohol, 8 (3%) were former drinkers, 109 (35%)
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drank infrequently and 116 (38%) drank alcohol 1-7 days per week. Data on alcohol 

consumption was missing for 6 patients. Body mass index (BMI) was normal 

(BMI=18.5-24.9) in 125/308 (41%). One hundred and nine patients (35%) were 

overweight (BMI=25-29.9), 48 (16%) were obese (BMI>30) and 12 (4%) were 

underweight (BM1<18.5). Data on BMI was missing in 14 cases. Surrogate markers 

for crowding or close proximity in living conditions are outlined in Table 2.4.

Table 2.4: Markers of close proximity in study population

Number of patients % of patients

Currently living with partner
Yes 216 70
No 87 28

Shared bedroom as child
Yes 183 59
No 118 38

Shared bed as a child
Yes 68 22
No 234 76

Number of siblings
0 29 9

1/2 175 57
>3 98 32

Number of children
0 107 35

1/2 136 44
>3 60 20

Number in current household
1 52 17
2 129 42
3 57 19

>4 64 21

2.3.3 Cutaneous malignancy in study population

Seventy-eight participants (25%) had a history o f at least one cutaneous malignancy 

(Table 2.5). These included 53 with SCC, 43 with BCC, 7 with malignant
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melanoma and 4 with other cutaneous malignancies (sebaceous carcinoma or 

Merkel cell carcinoma). Of these, most (72%, 56/78) had more than one primary 

tumour and 27 (35%) had more that one type of cutaneous malignancy. The total 

number of malignancies in participating transplant recipients ranged from 1 -39 per 

person.

Table 2.5: Cutaneous malignancies in study participants

Malignancy No. of patients % of patients
BCC only* 17 5.5
SCC only 26 8.4
Malignant melanoma only 7 2.6
Other malignancy+ 1 0.3
BCC/SCC 24 7.8
Other malignancy/BCC/SCC 2 0.7
Other malignancy/SCC 1 0.3

No.: number, BCC: basal cell carcinoma; SCC: squamous cell carcinoma; *7 patients had BCC
without SCC/SCC in situ, +other malignancy: sebaceous carcinoma or Merkel’s cell carcinoma

The distribution of all cutaneous malignancy types by gender, age, time since 

transplantation and skin type is shown in Table 2.6. Skin cancer was less common 

in females but this did not reach statistical significance (P=0.2). Skin cancer was 

much more common in older transplant recipients (P-trend<0.0001), those who had 

been transplanted for longer (P-trend<0.0001) and those with fairer skin type 

(P=0.02).
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Table 2.6: Prevalence of cutaneous malignancy by sex, age at recruitment, time 
since transplantation and skin type.

Prevalence of cutaneous malignancy
(number/total, %)

78/308 (25%)
OR (95% C l), P-value*

Sex
Male 53/190 (28%)

Female 25/118(21% )
0.6 (0.3-1.2), P=0.2

Age
Mean age in years (SD) 6 0 .6 + /-1 0 .7 /5 1 .4 = /-1 3 .6

<40 years 2/63 (3%)
40-49 years 11/181 (6%)

50+ years 65/164 (40%)
P-trend<0.0001

Time since current transplant
<5 years 6/91 (7%)

5-9 years 10/74 (14%)
10+ years 62/143 (43%)

P-trend<0.0001
Skin type

I-IV 76/274 (28%)
V-VI 2/34 (6%)

0.2 (0 .03-0.7), P=0.02
"■P-values were estimated after adjustment for the other variables listed in the table (test for linear trend 
when there are 3 groups). OR: odds ratio. Cl: confidence interval, SD: standard deviation

2.4 Clinical samples: Collection, processing and storage

A blood sample was taken and serum, buffy coat and red blood cells were separated, 

aliquoted and frozen at -80° C. The protocol for this process is available in 

Appendix F.

2.5 HPV studies

Sera were sent to the German Cancer Research Centre (DKFZ) in Heidelberg where 

HPV testing was undertaken by Dr M Pawlita, Dr T Waterboer and Dr K Michael. 

This was done using used multiplex serology, an antibody detection method that is 

based on a GST capture enzyme-linked immunosorbent assay, as previously 

described'^^ '*  ̂ in combination with fluorescent bead technology^'*^’̂ '*̂ . All antigens 

were expressed in E. coli as double fusion of full-length viral proteins with a N-



terminal GST domain and a C-terminal peptide consisting of the last 11 amino acids
186from the large T antigen of simian virus 40 .

The expression construct for the LI protein o f HPV type 16 has already been 

described'*^. Expression constructs for the full length LI proteins of HPV types 1, 

2, 3, 4, 5, 6, 7, 8, 9, 13, 15, 17, 20, 23, 24, 27, 36, 38, 41, 48, 49, 50, 60, 63, 65, 75, 

76, 92, 93, 95, 96, 101 and 102 were generated using the same methods and are
7 SOdescribed by Michael ef al

Glutathione-casein was coupled to internally fluorescence-labelled polystyrene 

beads (Luminex, Austin, TX), and fusion proteins were affinity-purified on the 

beads directly in a one-step procedure. Beads with GST alone were prepared for 

background determination. Binding of the antigens (i.e. the GST fusion proteins) to

various bead sets was verified with a monoclonal antibody against the common C-
1

terminal peptide . The differently labelled bead sets carrying different antigens 

were then mixed and incubated in 96-well plates with human plasma diluted 1:100 

in blocking buffer, as described previously^"* .̂ The analyses were performed blinded 

with respect to the case or control status o f the samples (patients with seborrhoeic 

warts were defined as cases and those without as controls). Antibodies bound to the 

beads via the viral antigens were then stained with biotinylated antihuman 

immunoglobulin and fluorescent reporter conjugate streptavidin-R-phycoerythrin 

(Molecular Probes, Eugene, OR). Antibodies bound to antigens on beads were 

quantified in the Luminex analyzer, which also identified the internal bead colour 

and thus the antigen carried by the bead. Antibody quantity was determined as the 

median R-phycoerythrin fluorescence intensity (MFI) from at least 100 beads of the 

same internal colour after subtraction of background reactivity (GST alone).

For all 34 HPV types analysed, the cut-off values were based on a reference panel
250 251of 164 sera with antibody prevalence defined previously ’ and reanalysed in this 

study. Type-specific cut-off values were calculated as mean of the specific MFI 

values of the lowest positive and the highest negative serum.
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2.6 Statistical analysis

SPSS version 14.0 for Windows and STATA version 8.0 for Windows statistical 

packages were used to analyse results. Descriptive statistics were used to report 

point prevalence o f benign cutaneous conditions recorded on clinical examination. 

Fisher’s exact test was used in analyses o f small numbers (less than 5 individuals in 

one cell). This was necessary for analysis o f risk factors for seborrhoeic dermatitis 

and some analysis of HPV seropositivity. The disadvantage o f carrying out analyses 

on such small numbers is that potential confounding factors cannot be controlled for 

and therefore results may not be without bias. For analyses involving greater 

numbers o f RTRs, odds ratios (OR) and 95% confidence intervals (Cl) were 

calculated using unconditional logistic regression. Test for linear relationship in 

exposure with three or more ordered categories resulted in one-degree of freedom 

chi-square statistics for linear trend. This analysis was possible for ordered 

categories such as age and time since transplantation where there was a natural 

order within the categories. In such cases, P-trend was recorded. When looking at 

associations with nominal categories, where there was no natural ordering o f the 

categories, such as hair colour or underlying renal diagnosis, likelihood ratio tests 

were used to calculate P-heterogeneity.

Potential factors that may influence cutaneous disease were identified as being sex, 

age at recruitment to the study, time since transplantation and skin type. It is 

important to recognise and control for potential confounding factors so that results 

are not falsely distorted and confounding bias is avoided. It is possible to do this 

using restriction analysis, stratification of analysis or logistic regression analysis. 

However, neither restriction nor stratification is able to allow for more than one 

confounding factor at a time. As multiple confounders had to be controlled for in 

this study, logistic regression analysis was deemed the most appropriate statistical 

method to use. Logistic regression analysis is a mathematical process that may 

calculate an adjusted OR and 95% Cl after controlling for numerous confounders 

simultaneously, and is an appropriate statistical method to use in case control 

analyses. The confounding variables controlled for may be dichotomous, categorical
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or continuous. Analyses in this study were adjusted for sex, age at recruitment (<40, 

40-49, >50 years), time since transplantation (<5, 5-9, >10 years) and skin type (I- 

IV, V-VI). There were sufficient numbers in each o f these categories to allow for 

substantial analysis.

Analyses looking at associations with cutaneous malignancy were restricted to 

patients with skin type I-IV, as cutaneous malignancy is rare in individuals with 

darker skin type (V-VI). There were just 2 RTRs with skin type V-VI affected by 

cutaneous malignancy in this study. Analyses looking at markers o f sun exposure or 

HPV were restricted to patients with skin type I-IV and without cutaneous 

malignancy, as sun exposure and HPV infection have been implicated in the 

aetiology of cutaneous malignancy in immunosuppressed RTRs (Sections 1.3.1.1 

and 1.4.3.1). This analysis restriction was undertaken in preference to controlling 

for these variables as additional confounding factors in order to have sufficient 

numbers in each group for statistically significant analysis. Missing value categories 

were added to adjustment variables with incomplete information in order to retain 

all the observations in the analysis.

There are limitations with multiple testing as certain associations may occur due to 

chance when a large number o f variables are analysed i.e. it is more likely that a 

statistically significant result is obtained even if no real association exists. A 

correction analysis such as the Bonferroni method, takes into account the number of 

associations that are being tested and may be used to strengthen the significant 

findings identified by multiple testing. In this study 14 cutaneous diseases were 

investigated in detail. Associations between each of these cutaneous conditions and 

up to 51 variables were studied giving rise to in 620 tests in total. Assuming the 

conventional statistical significance level of 5% and that all the tests undertaken 

were independent, the Bonferroni correction would lead to each hypothesis being 

tested at a level o f P=0.00008 (0.05/620). This P value then determines individual 

significant associations.

However, the Bonferroni correction is very conservative and assumes that all tests 

undertaken were independent. In this study, the tests were performed on the same 

308 RTRs with variables that may not be entirely independent (e.g. age and time
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since transplantation). Prudent interpretation of results is not guaranteed by the 

Bonferroni adjustment and indeed it implies that a given comparison will be 

interpreted differently according to how many other tests were performed . The 

Bonferroni correction will reduce the likelihood of Type I errors and therefore 

increase the risk of type II errors. The false negative rate is thereby increased and 

many significant and relevant associations may be rejected when the Bonferroni 

correction is used^^^’̂ ^^

In the absence o f a conservative correction method, clinical judgement must be used 

to reduce the likelihood that chance findings are interpreted as significant. To 

reduce the probability o f Type I errors (increased false positive rate), the level of 

statistical significance was set to 1% in this study. Naturally it is important not to 

attach too much importance to a lone significant result among a mass o f non

significant ones^^^. With significance set to 1%, there is a 1 in 100 risk o f a 

statistically significant finding occurring due to chance. Further reference to the 

Bonferroni adjustment and its application in this study will be made in Section 9.2.
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3 Prevalence of cutaneous infections

3.1 Introduction

Infections o f any type are the most common cutaneous observation in many studies 

o f RTRs in the literature^^’̂ *’̂ ’̂̂ '’̂ .̂ In the early days of renal transplantation these 

infections were more severe and also resistant to therapy more often than in 

immunocompetent populations^*. In many studies viral infection, in particular viral 

wart infection, was reported as the commonest infection in transplant 

recipients^’̂ ’̂̂ ’’̂ °’̂ ’̂̂ '̂ ’̂ ’̂̂ ’̂'̂ °‘̂ ’̂‘*̂ . Other studies have reported fungal infection to be
25 28 29 31 35 38the most common infection affecting transplant recipients > > ’ ’ Bacterial

infection was reported to be the most common infection in only one study 

identifled^^ Some of these reported differences may be due to differences in study 

design, with incidence studies being more likely to pick up acute infections and 

prevalence studies being more likely to report chronic infections.

3.1.1 Bacterial cutaneous infection

Severity of cutaneous bacterial infections in transplant recipients ranges from little 

clinical significance (impetigo and folliculitis/^ to life-threatening^*. Bacterial
25 29 29infections in RTRs may be associated with time since transplantation ’ , gender 

or UV exposure''^.

3.1.2 Viral warts

Viral warts are more common with increasing time post transplantation. Studies 

report that warts do not occur until 8 months^’, I year'*  ̂ or much later post 

transplantation^^'^^’̂ ’̂̂ '̂*̂ . An Italian study observed warts in 9.7% of patients less 

than 3 years after transplantation and in 53% of those 9 years or more post 

transplantation^^, whilst an Indian study found that rates increased from 3.5% to 

11% in the first to fifth years post transplantation^^. A French study found that age 

of transplantation was important for the development of viral warts, with time
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interval from transplantation to development of viral warts significantly shorter for 

patients receiving grafts after the age of 10 years''^.

Reported differences in rates of viral wart infection in patients on different 

immunosuppression regimens may be a reflection of differences in length of time 

exposed to immunosuppression rather than individual immunosuppressive 

medication. Viral warts were more likely in patients taking prednisolone and 

azathioprine than those taking ciclosporin +/- prednisolone +/- azathioprine in a 

study published in 1988 but the median durations in the two groups were very 

different (86 months compared with 16 months)'* .̂ Another study also noted a 

higher incidence of warts (particularly multiple warts) in those taking azathioprine 

and prednisolone rather than a combination of azathioprine, prednisolone and 

ciclosporin , but again this is most likely explained by the longer exposure to 

immunosuppression in the first group. Azathioprine was implicated as important in 

the aetiology of viral warts in a Turkish study where 52% of those taking 

azathioprine, ciclosporin and prednisolone had viral warts compared with 32% of
38those taking ciclosporin and prednisolone . However this study did not provide 

information on duration of exposure to immunosuppression in either group. A study 

that matched patients for time post transplantation found no significant difference in 

rates of viral warts between those taking ciclosporin and those taking azathioprine^. 

Sirolimus is an immunosuppressive agent that has anti-proliferative effects^ '̂* and 

therefore theoretically it may act to reduce the frequency of warts post 

transplantation but prolonged follow-up data is not yet available. A review of 80 

patients taking sirolimus as part of their immunosuppression regimen for a mean 

duration of 18 months detected viral warts in 17% of the study population^”.

Viral warts have been found more often in RTRs with a high level of sun exposure 

(58%) compared with “normal” sun exposure (26%)“*̂ . In this study high sun 

exposure was defined as more than 3 months in a tropical or subtropical climate or 

more than 5 years in an outdoor occupation"^ .̂ McLelland et al also found warts 

significantly associated with fairer skin type as well as a history of excess sun 

exposure'* .̂ In addition this study also found that warts were more likely to occur on 

sun-exposed sites, especially when patients had >10 warts'^ .̂ Other studies have also 

reported viral warts more frequently on sun-exposed sites^^’̂ .̂
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3.1.3 Fungal cutaneous infection

It is unclear what influence the duration of exposure to immunosuppression has on 

the aetiology of cutaneous fungal infection in RTRs. Two Italian studies ’ and a 

Turkish study^^ report that fungal infections increased in incidence and severity 

with increasing time post transplantation. Prevalence and severity of fungal 

infections (apart from pityriasis versicolor) increased with increasing duration of 

exposure to immunosuppression in a study from Puerto Rico^^. This study also 

found fungal infection to be more common in males than females but potential 

confounding factors were not allowed for. A Dutch retrospective study reported that 

candidal infection was most prominent in the first year post transplant and 

dermatomycoses were more usual after the first post-transplant year^^. This study 

also found that dermatomycoses were more common in males and candidal 

infections were more common in females^^. McLelland et a f^  and Gulec et a f ’̂  both 

found that age, gender and duration of exposure to immunosuppression did not 

affect the prevalence of fungal infection.

Lugo-Janer et a f ’̂  found cutaneous fungal infections more common in those taking 

ciclosporin in addition to azathioprine and prednisolone. However these infections 

tended to be more severe in the patients taking just azathioprine and prednisolone, 

but post-transplant intervals between the 2 groups were dissimilar. A later study 

found azathioprine and ciclosporin to be independent risk factors for the 

development of fungal infection^^. No relationship between immunosuppression 

regimen and fungal infection has been reported by a number of studies^’̂  ̂'*̂ .

Fungal infections have been reported more commonly in darker-skinned adult'*  ̂and 

paediatric'*^ solid organ transplant recipients. This may partially explain the high 

rate of fungal infection observed in tropical or subtropical populations^^’̂ ’̂̂  ̂

although UV exposure may also be important. McLelland et al found no association 

between fungal infection and excess UV exposure'*^ while a later study found 

cutaneous fungal infections to be more common in spring and summer, suggesting 

that short term UV exposure may be important in their aetiology"*^.
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3.2 Results

A graph illustrating the prevalence and severity of bacterial, viral, fungal and other 

infections is shown in Fig. 3.1. The majority of these infections were mild (blue 

colour on the graph).

Figure 3.1: Cutaneous infections in renal 
transplant recipients
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Table 3.1 shows the types of bacterial, viral, fungal and parasitic infections 

identified.

Table 3.1: Infection subtypes in renal transplant recipients

Bacterial Viral Fungal Other
Folliculitis* 83 
Paronychia 1

Viral warts 116 
HSV 3 

Molluscum 1

Tinea pedis 30 
Nail infection 19 
Tinea corporis 4 

Pityriasis versicolor 3

Scabies 1

Total patients 83 
(1 patient with 
paronychia & 

folliculitis)

Total patients 118 
(2 patients with HSV 

+ warts)

Total patients 56 Total patients 1

*Some cases o f folliculitis may be secondary to Malassezia yeast and therefore all cases of  
folliculitis are discussed under pilosebaceous unit disease in Chapter 4 to avoid confusion, 
HSV=herpes simplex virus

□  missing
□  severe
■  moderate
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Acute bacterial infection was only observed in one RTR (paronychia seen in a 

patient who also had folliculitis). Folliculitis may be secondary to bacteria or 

Malassezia infection and all cases are discussed together in Chapter 4 with other 

disorders o f the pilosebaceous unit. The folliculitis seen was asymptomatic in the 

majority (63/83, 76%), involving the trunk and less frequently the thighs or upper 

arms.

3.2.1 Viral warts

Viral infection was seen in 118/308 (38%) of the population studied. The majority 

of patients with viral infection had viral warts (116/118, 98%). The majority of 

these viral warts (85/116, 73%) were on sites that were regularly UV exposed 

(dorsum of hands and face); (Figure 3 2). There was histological confirmation of the 

diagnosis o f viral warts in 37 cases (32%). A single case of molluscum contagiosum 

was seen and acute infection with HSV was observed in 3 RTRs, 2 of whom also 

had viral warts. Viral warts correlated with self-reported history o f viral warts in 

participating transplant recipients (P<0.0001). There was no association between 

\iral warts and other cutaneous infections (folliculitis (P=1.0) or fungal infection 

(P=1.0)).

The prevalence of viral warts by sex, age at recruitment, time since transplantation 

and skin type is outlined in Table 3.2. No gender difference was seen between those 

with and without viral warts (P=0.5). There was a tendency for viral warts to be 

more common with increasing age but this did not reach statistical significance (P- 

trend=0.06). Viral warts were significantly more common in those who had been 

transplanted for longer (P-trend<0.0001). Viral warts were slightly less common in 

those with darker skin type but this did not reach statistical significance (P=0.3).
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Figure 3.2: Viral warts dorsum fingers and periungually

Table 3.2: Prevalence of viral warts by sex, age at recruitment, time since 
transplantation and skin type.

Prevalence of viral warts 
(number/total, %)

116/308 (38%)
OR (95% Cl), P-value*

Sex
Male 69/190 (36%)

Female 47/118(40%)
1.2 (0.7-2.0), P=0.5

Age
<40 years 18/63 (29%)

40-49 years 22/81 (27%)
50+ years 76/164 (46%)

P-trend=0.06
Time since current transplant

<5 years 18/91 (20%)
5-9 years 18/74 (24%)
10+ years 80/143 (56%)

P-trend<0.0001
Skin type

I-IV 108/274 (39%)
V-VI 8/34 (24%)

0.6 (0.2-1.5), P=0.3
*P-values were estimated after adjustment for the other variables listed in the table (test for linear trend 
when there are 3 groups). OR: odds ratio, Cl: confidence interval, SD: standard deviation

No transplantation or dialysis factors were significantly associated with viral warts 

at the 1% significance level. Viral warts were slightly more common in transplant
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recipients taking azathioprine, but this also failed to reach statistical significance at 

the 1% level (P=0.07). Viral warts were less likely in patients taking mycophenolate 

mofetil (P=0.01). Complete data is shown in Table 3.3.

There was a tendency for viral warts to be more common in individuals who lived 

in households with >3 other people (P-trend=0,05), but no other markers o f close 

proximity (shared bedroom as a child, shared bed as a child etc.) were related to 

presence or absence o f viral warts (Table 3.4). None of the markers of UV exposure 

were significantly associated with viral warts at the 1% level (Tables 3.5 and 3.6).
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Table 3.3: Transplantation, renal and medication history in patients with and 
without viral warts

Viral warts 
N=116

Control
N=192

Statistics*
OR (95% Cl), P-value

Number of transplants
1 88 113 1.0
>1 28 79 0.7(03-1.3), P=0.2

Pre-transplant dialysis
No 24 19 1.0
Yes 92 169 0.5 (0.2-1.0), P=0.04

Dialysis type
Haemodialysis 40 68 1.0
Peritoneal dialysis 25 54 1.0(0.5-2.0)
Both 25 44 0.9 (0.4-1.8)

Underlying renal diagnosis
Glomerulonephritis 16 25

P-heterogeneity=0.7 

1.0
Cystic renal disease 4 8 0.9 (0.2-3.9)
Pyelonephritis 4 1 4.1 (0.4-41.8)
Other nephropathy 61 130 1.1 (0.5-2.3)
Unknown 31 38 1.3(0.6-3.2)

Immunosuppressive medications**
Prednisolone 53 85

P-heterogeneity=0.6 

1.2(0.7-2.0), P=0.5
Azathioprine 85 116 1.7(1.0-2.9), P=0.07
Ciclosporin 84 112 1.1 (0.6-2.0), P=0.7
Mycophenolate mofetil 11 51 0.4 (0.2-0.8), P=0.01
Tacrolimus 15 53 0.7 (0.4-1.4), P=0.3
Sirolimus 2 15 0.4(0.08-1.8), P=0.2

Other medications**
ACEI 65 79 l,5(0.9-2.4), P=0.2
Aspirin 43 69 0.9 (0.5-1.5), P=0.7
Alpha blocker 26 40 1.2(0.7-2.3), P=0.5
Beta blocker 53 67 1.4 (0.9-2.4), P=0.2
Calcium channel blocker 27 72 0.5 (0.3-0.9), P=0.03
Statin 54 74 1.1 (0.6-1.8),P=0.9
Vitamin D 22 36 0.9(0.5-1.7), P=0.8

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P- 
heterogeneity wiien there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, ACEI: angiotensin converting enzyme inhibitor, **Medications at time o f  entrance 
to study (patients may be on >1 medication at the same time).
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Table 3.4: Social factors in patients with and without viral w arts

V iral w arts 
N=116

Control
N=192

Statistics*
OR (95% C l), P-value

Num ber of siblings
0 12 17 1.0
1 or 2 67 108 1.2(0.5-2.8)
>3 36 

Shared bedroom as a child

62 1.2(0.5-2.9)
P-trend=0.9

No 44 74 1.0
Yes 71 112 0.8(0.5-1.4), P=0.4

Shared bed as a child
No 90 144 1.0
Yes 24 44 1.4(0.7-2.6), P=0.3

P artner
No 31 56 1.0
Yes 85 131 0.8 (0.5-1.5), P=0.6

Num ber of children
0 39 68 1.0
1 or 2 51 85 0.8 (0.4-1.5)
>3

N um ber living in house

26 34 1.3 (0.6-2.8) 
P-trend=0.6

1 17 35 1.0
2 52 74 1.4(0.7-2.9)
3 23 34 2.0(0.8-4.7)
>4

Smoking history

23 41 2.2 (0.9-5.3) 
P-trend=0.05

Never 63 103 1.0
Ex 39 66 1.0(0.6-1.7)
Current

BMI categories

14 19 2.0(0.8-4.5)
P-trend=0.2

Underweight 7 5 1.0
Ideal 51 74 0.5 (0.2-1.9)
Overweight 43 66 0.5 (0.2-1.8)
Obese 10 38 0.2(0.06-1.0)

P-trend=0.04

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, BMI: body mass index
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Table 3.5: Phenotype, outdoor occupation, outdoor hobbies, and time spent 
abroad in fair skinned patients with and without viral warts (excluding those 
with a history of cutaneous malignancy)

Viral warts 
N=54

Control
N=144

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 13 52 1.0
Green 6 23 0.8 (0.4-3.5)

Blue 34 62 2.4(1.1-5.1) 
P-heterogeneity=0.03

Hair colour at age 20
Black/dark brown 24 77 1.0

Light brown 20 44 1.5 (0.7-3.1)
Blonde/red 10 19 1.8(0.7-4.7) 

P-heterogeneity=0.2
Outdoor occupation

No 39 96 I.O
Yes 15 45 1.0 (0.5-2.2), P=1.0

Outdoor hobbies
No 21 39 1.0

Yes 33 100 1.4 (0.7-2.8)P=0.3

Ever lived abroad
No 41 105 1.0

Yes 13 36 1.0(0.5-2.2), P=1.0

Holidays abroad
No 17 51 1.0

Yes 37 90 0.7 (0.4-1.5), P=0.4

*0R; Odds ratio adjusted for sex, age at recruitment and time since transplantation (P- 
heterogeneity when there are three or more groups). N=number o f observations, Cl: 
confidence interval
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Table 3.6: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals with and without viral warts 
(excluding those with a history of cutaneous malignancy).

Pre-transplantation Post-transplantation
Viral Control Statistics* Viral Control Statistics*
warts
N=54

N=144 OR (95% Cl) warts
N=54

N=144 OR (95% Cl)

Freckles (face) 
None 36 87 1.0 27 85 1.0
Any 18 54 0.8 (0.4-1.6), P=0.5 27 55 1.6(0 9-2.7), P=0.1

Freckles (arms)
None 31 71 1.0 23 63 1.0
Any 23 70 

Childhood sunburn (<18 years old)

0.8(0.4-1.5), P=0.5 31 77 1.6(0.9-2 8), P=0.1

Never
Ever

10
43

35
106

I .O
1.8(0.8-41), P=0.2 ■

Sunburn
Never 4 24 1.0 41 115 1.0

Ever 50 117 3.4(1.0-10.9),
P=0.04

13 26 1.4(0 6-3.3), P=0.5

Sunbathing
Never 14 44 1.0 36 110 1.0

Ever 40 95 1.3 (0.6-2.8), P=0.5 18 31 1.8(0.8-3 7), P=0.1

Sunbed use
Never 47 116 1.0 54 138 **

Ever 

* 1" .

7 25 0.7 (0 3-1.7), P=0.4 0 2

OR=odds ratio adjusted for sex, age at recruitment and time since transplantation. Test for linear 
trend when there are three or more groups. **To few numbers to calculate odds ratio, N=number o f  
observations, CI=confidence interval

3.2.2 Fungal cutaneous infection

Fungal infections were seen in 18% (56/308) of those examined. The diagnosis of 

fungal infection was made clinically with mycological confirmation in 25 cases 

(45%). Tinea pedis was seen in 30/56, onychomycosis in 19/56, tinea corporis in 

4/56 and pityriasis versicolor in 3/56. All types o f fungal infection were grouped 

together for statistical analysis.

The prevalence of fungal infection by sex, age at recruitment, time since 

transplantation and skin type is outlined in Table 3.7. Fungal infection was more 

common in males (P=0.03) and more common with increasing age (P-trend=0.04) 

but these associations did not reach statistical significance at the 1% level. Neither

77



time since transplantation nor skin type were significantly associated with fungal 

infection (P-trend=0.6 and P=0.3 respectively).

Table 3.7: Prevalence of fungal infection by sex, age at recruitment, time since 
transplantation and skin type.

Prevalence of fungal infection 
(number/total, %)

56/308 (18%)
OR (95% Cl), P-value*

Sex
Male 42/190 (22%)

Female 14/118(12%)
0.5 (0.2-0.9), P=0.03

Age
<40 years 6/63 (10%)

40-49 years 14/81 (17%)
50+ years 36/164 (22%) 

P-trend=0.04
Time since current transplant

<5 years 17/91 (19%)
5-9 years 13/74 (18%)
10+ years 26/143 (18%) 

P-trend=0.6
Skin type

MV 52/274 (19%)
V-VI 4/34 (12%)

0.6 (0.2-1.7), P=0.3

P-values were estimated after adjustment for the other variables listed in the table 
(test for linear trend when there are 3 groups). OR: odds ratio, Cl: confidence interval, 
SD: standard deviation

There was no suggestion that underlying renal diagnosis, dialysis history or 

medications were significantly associated with fungal infection (Table 3.8). None of 

the markers of close proximity were related to fungal infection and fungal infection 

was not influenced by BMI or tobacco consumption. (Table 3.9). There was no 

evidence that fungal infection was associated with UV exposure as no consistent 

pattern was seen. Fungal infection was more likely in those with a history o f living 

in a sunny country (P=0.06) and less likely in those with a history of sunburn pre

transplantation (P=0.02), but neither o f these were significant at the 1% level 

(Tables 3.10 and 3.11).
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Table 3.8: Transplantation, renal and medication history in patients 
with and without fungal infection

Fungal infection 
N=56

Control
N=252

Statistics*
OR (95% C l), P-value

Number of transplants
1 47 196 1.0
>1 9 56 0.7(0.3-1.7), P=0.4

Pre-transplant dialysis
No 8 35 1.0
Yes 48 213 1.0(0.4-2.3),P=0.9

Dialysis type
Haemodialysis 25 83 1.0
Peritoneal dialysis 12 67 0.8 (0.4-1.8)
Both 11 58 0.9 (0.4-2.0)

Underlying renal diagnosis
G lomerulonephritis 4 37

P-heterogeneity=0.7

1.0
Cystic renal disease 2 10 1.9(0.3-12.5)
Pyelonephritis 2 3 5.3 (0.6-44.4)
Other nephropathy 40 141 2.2 (0.7-6.8)
Unknown 8 61 1.0 (0.3-3.7)

Immunosuppressive medications*’̂
Prednisolone 30 108

P-heterogeneity=0.9 

1.8(1.0-3.2), P=0.07
Azathioprine 32 169 0.7 (0.4-1.2), P=0.2
Ciclosporin 37 159 1.1 (0.6-2.2), P=0.7
Mycophenolate mofetil 12 50 1.1 (0.5-2.5), P=0.8
Tacrolimus 8 60 0.5 (0.2-1.2), P=0.1
Sirolimus 3 14 1.2(0.3-4.7), P=0.8

Other medications**
ACEI 26 118 0.8 (0.4-1.5), P=0.5
Aspirin 22 90 0.9 (0.5-1.8), P=0.8
Alpha blocker 11 55 0.9(0.4-1.8),P=0.7
Beta blocker 23 97 1.1 (0.6-2.0), P=0.8
Calcium channel blocker 21 78 1.3 (0.7-2.4), P=0.5
Statin 24 104 1.0 (0.5-1.8), P=1.0
Vitamin D 11 47 1.0 (0.5-2.1), P=0.9

*0R : odds ratio adjusted for gender, age, time since transplantation and skin type (P-heterogeneity 
when there are 3 or more groups). N=number o f  observations. Cl: confidence interval, ACEI: 
angiotensin converting enzyme inhibitor, **Medications at time o f  entrance to study (patients may 
be on >1 medication at the same time).
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Table 3.9: Social factors in patients with and without fungal infection

Fungal infection 
N=56

Control
N=252

Statistics*
OR (95% Cl), P-value

Number of siblings
0 3 26 1.0

1/2 32 143 2.0 (0.6-7.3)
>3

Shared bedroom as a child

20 78 2.4 (0.6-8.9) 
P-trend=0.2

No 18 100 1.0
Yes 37 146 1.0(0.7-1.4), P=1.0

Shared bed as a child
No 42 192 1.0

Yes 14 54 0.8(0.5-1.4),P=0.5

Partner
No 18 69 1.0

Yes 38 178 1.2 (0.8-1.9), P=0.4

Number of children
0 16 91 1.0

1/2 26 110 1.1 (0.5-2.2)
>3 13 47 1.2(0.5-2.9)

P-trend=0.7
Number living in house

1 13 39 1.0
2 20 109 0.5(0.2-1.2)
3 8 49 0.4(0.1-1.2)

>4 14 50 1.0(0.4-2.5)
P-trend=1.0

Smoking history
Never 26 140 1.0

Ex 25 80 1.5(0.8-2.8)
Current 5 28 1.0(0.4-3.0)

P-trend=0.5
BMI categories

Underweight 3 9 1.0
Ideal 21 104 0.6(0.1-2.3)

Overweight 19 90 0.5(0.1-2.2)
Obese 11 37 0.9(0.2-3.9)

P-trend=0.7

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, BMI: body mass index
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Table 3.10: Phenotype, outdoor occupation, outdoor hobbies, and time spent 
abroad in fair skinned patients with and without fungal infections (excluding 
cutaneous malignancy)

Fungal infections 
N=36

Control
N=162

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 11 54 1.0
Green 7 22 16(0.5-4.8)

Blue 17 79 1.0(0.4-2.4) 
P-heterogeneity= 1.0

Hair colour at age 20
Black/Dark brown 24 77 1.0

Light brown 10 54 0.6(0.3-l,4)
Blonde/Red 2 27 0.3 (0.07-1.4) 

P-heterogeneity=0.07
Outdoor occupation

No 23 112 1.0
Yes 13 47 0.9 (0.4-2.2), P=0.9

Outdoor hobbies
No 9 51 1.0

Yes 26 107 0.8 (0.4-2.0), P=0.7

Ever lived abroad
No 22 124 1.0

Yes 14 35 0.5 (0.2-1.0), P=0.06

Holidays abroad
No 16 52 1.0

Yes 20 107 1.4 (0.6-2.9), P=0.5

*0R: Odds ratio adjusted for sex, age at recruitment and time since transplantation (P- 
heterogeneity when there are three or more groups). N=number o f  observations. Cl: 
confidence interval
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Table 3.11: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals with and without fungal infections 
(excluding cutaneous malignancy)

Pre-transplantation Post-transplantation
Fungal 

infection N=36
Control

N=162

Statistics* 
OR (95% Cl)

Fungal 
infection N=36

Control

N=162

Statistics* 
OR (95% a )

Freckles (face)
None 24 99 1.0 22 90 1.0
Any 12 60 1.1 (0.5-2.6), 

P=0.8
13 69 0.9 (0.5-1.8), 

P=0.8

Freckles (arms)
None 19 83 1.0 13 73 1.0
Any 17 76 

Childhood sunburn (<18 years old)

1.1 (0.5-2.4), 
P=0.8

22 86 1.4 (0.9-2.3), 
P=0.2

Never 9 36 1.0 - -
Ever 27 122 0.8 (0.4-2.0), 

P=0.7
"

Sunburn
Never 6 22 1.0 36 156 1.0

Ever 30 137 0.6 (0.2-1.6), 
P=0.3

0 2 1.5 (0.5-4.1), 
P=0.4

Sunbathing
Never 17 41 1.0 31 115 1.0

Ever 19 116 0.4 (0.2-0.9), 
P=0.02

5 44 0.5 90.2-1.5), 
P=0.2

Sunbed use
Never 31 132 l.O 36 156 **

Ever 5 27 1.0(0.3-39),
P=1.0

0 2

Sunny holidays
Never 12 37 1.0 17 69 1.0

Ever

«_

24 122 0.6(0.3-13),
P=0.2

19 90 1.3 (0.5-2.9), 
P=0.6

'OR=odds ratio adjusted for sex, age at recruitment and time since transplantation. Test for linear trend when 
there are three or more groups. **To few numbers to calculate odds ratio, N=number of observations, 
CI=confidence interval

3.2.3 Other

Parasitic infection with sarcoptes was seen in a single individual.

3.3 Discussion

As this was a prevalence study, it is not surprising that only 4 cases of acute 

infection were observed (1 case of paronychia and 3 cases of HSV infection). An 

incidence study would be required to look at acute infection rates in detail.
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Prevalence is however useful for recording information regarding chronic infections 

as it varies with both incidence and duration. Therefore accurate data can be 

collected on the longer-term cutaneous conditions affecting RTRs. Another factor 

that may contribute to the low rate of acute infection in the group studied is that 

acutely unwell RTRs may have declined to participate in this study.

No cases o f erysipelas, impetigo or wound infection, as previous studies have 

encountered^^’̂ *’̂ ’̂̂ ’̂̂ ’’̂ ’̂'*̂ ’'*̂  were detected. However, these findings are consistent 

with a an Italian study that found folliculitis to be the only bacterial infection in the 

67 RTRs they studied^^.

3.3.1 Viral warts

A prevalence of 38% was found in the population examined. This is similar to rates 

o f viral wart infection identified in previous studies from the UK (35%'*  ̂ and 

37%“*̂ ). There was no gender or skin type difference and although viral warts were 

more common with increasing age, this did not reach statistical significance. Viral 

warts were significantly more prevalent with increasing time post transplantation.
onThis has been highlighted in previous studies. Blohme et al detected viral warts in 

55% of RTRs they studied, all o f whom had been transplanted for 10-23 years and a 

study from the UK found viral warts in 90% of the patients they studied, all of 

whom had been transplanted for 5 years or more'*'*.

In this study group, there was a suggestion that viral warts were more common in 

those taking azathioprine although this did not reach statistical significance. Viral 

warts were less likely in those taking mycophenolate mofetil. Viral infection with 

herpes simplex and herpes zoster''^'^ as well as CMV^^ have been reported in studies 

o f patients taking mycophenolate mofetil but no reduction in rate of viral wart 

infection has been reported with mycophenolate mofetil since its introduction in the 

1990s. Studies that have reported differences in rates of viral wart infection in 

patients on different immunosuppression regimens have not allowed for potential
‘i ' y  -JO

confounding factors ’ ’ . There were insufficient numbers in this study group 

taking sirolimus (17) to investigate the theory that viral warts may be less prevalent 

in those taking sirolimus due to its anti-proliferative effects.
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UV exposure has been reported to play a role in the aetiology o f viral 

Although the majority of viral warts identified here were on UV 

exposed sites, viral warts were not significantly associated with any markers of UV 

exposure from the detailed questionnaire used.

3.3.2 Fungal cutaneous infection

Fungal infection was found in 18% of those examined. There was mycological 

confirmation in 45% of these cases but nail clippings and skin scrapings were not 

taken in all cases and therefore clinical diagnosis was relied upon. This rate of 18% 

is between rates previously reported in studies from the UK (7%'*^-24%'‘̂ ). 

Although none o f the risk factors studied were significantly associated with fungal 

infection at the 1% level, fungal infection was more common in males, which has 

been reported in the past^^’̂ .̂ Other published studies have found that neither sex 

nor age influence the prevalence of fungal infection"^^’̂ .̂

No statistically significant link between immunosuppressive medications and fungal 

infection was found, similar to a study by Seckin et al^^, but dissimilar to the 

another Turkish study, which found both ciclosporin and azathioprine to be 

independent risk factors for superficial fungal disease^^. Tinea pedis and 

onychomycosis were the most common fungal infections identified in 30/56 and 

19/56 patients respectively. Many studies have revealed a similar picture^^'^'. No 

significant relationship between fungal infection and any of the markers of UV 

exposure used was found. This concurs with another study that looked at lifetime 

UV exposure** .̂
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4 Pilosebaceous unit disease in transplant recipients

4.1 Introduction

Pilosebaceous unit disease is commonly observed in RTRs. Corticosteroids, 

ciclosporin and sirolimus may all act on the pilosebaceous unit to induce acneiform 

lesions (Sections 1.2.2.1, 1.2.2.3 and 1.2.2.6). It may be difficuh to relate 

pilosebaceous unit disease to an individual drug as the effects o f these drugs may be
■27

synergistic. For corticosteroids, acne rates of up to 65% are reported in the 

literature. Clearance of prednisolone is reduced during ciclosporin therapy^^^ and 

this may further potentiate its effects. In studies looking at the effect of sirolimus, 

acne predominantly affects males^° '^‘' and tends to be more extensive and to 

comprise only o f inflammatory lesions'^'*. Most studies agree that acne is seen early 

post transplantation and usually resolves thereafter^^’̂ ’̂̂ .̂ In a pre-ciclosporin study, 

it was observed that the distinctive closed comedone acne associated with steroid 

intake usually regressed when steroid dose was reduced but did persist in one third 

o f patients” . Acne is also more common in younger RTRs^^ and in studies of 

children post transplantation is only seen in adolescents'*’ '*̂ , suggesting that 

hormonal factors may be important. Perioral dermatitis has also been described in
257transplant recipients taking corticosteroids and azathioprine

Hypertrichosis is a well recognised side effect of ciclosporin therapy (Section 

1.2.2.3). It is unclear what relationship there is between hypertrichosis and duration 

o f exposure to ciclosporin^^’̂ .̂ Factors such as darker skin type may be important in
26 29the aetiology o f hypertrichosis in RTRs ’ .

Sebaceous hyperplasia may be a physiological finding in older individuals^' entirely

unrelated to renal transplantation or immunosuppressive medications. Sebaceous
26hyperp asia was first reported in RTRs after the introduction o f ciclosporin , but 

subsequent studies have found no association between ciclosporin intake and 

sebaceous hyperplasia ’ .
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4.2 Results

A graph illustrating the prevalence and severity of pilosebaceous unit disease is 

shown in Fig. 4.1. The majority o f these were mild (illustrated in blue on the graph). 

Pseudofolliculitis barbae was seen in a total of 5 fair skinned RTRs in this study 

population*^. Rosacea and perioral dermatitis were seen in 7 and 4 RTRs 

respectively.

Figure 4.1: Pilosebaceous unit disease in 
renal transplant recipients
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4.2.1 Folliculitis

As outlined in Chapter 3, all cases o f folliculitis observed in this study were 

grouped together. The prevalence of folliculitis by sex, age at recruitment, time 

since transplantation and skin type is outlined in Table 4.1. Folliculitis was over 6 

times more likely in males than females (P<0.0001) and was less likely with 

increasing age (P-trend=0.03). Folliculitis was not influenced by time since 

transplantation (P-trend=0.9) and was slightly less common in dark skinned 

individuals (P=0.05).
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Table 4.1: Prevalence of folliculitis by sex, age at recruitment, time since 
transplantation and skin type.

Prevalence o f folliculitis 
(number/total, %)

83/308 (27%)
OR* (95% Cl), P-value

Sex
Female 11/118(9%)

Male 72/190 (38%)
6.3 (3.2-12.), P<0.0001

Age
<40 years 21/63 (33%)

40-49 years 25/81 (31%)
50+ years 27/164(17%)

P-trend=0.03
Time since transplantation

<5 years 26/91 (29%)
5-9 years 19/74 (26%)
10+ years 38/143 (27%)

P-trend=0.9
Skin type

I-IV 78/274 (29%)
V-Vl 5/34 (15%)

0.4 (Cl=0.l-1.0), P=0.05

*P-values were estimated after adjustment for the other variables listed in the table (test for linear
trend when there are 3 groups). OR: odds ratio. Cl: confidence interval

No factors from transplantation or dialysis history were significantly associated with 

folliculitis (Table 4.2). Folliculitis was less likely in those RTRs taking 

prednisolone (P=0.009) and tacrolimus (P=0.05), and almost twice as likely in 

patients taking ciclosporin (P=0.05), although the latter 2 associations were not 

significant at the 1% level (Table 4.2).

Folliculitis was not associated with any of the markers of close proximity studied 

(Table 4.3). The relationship between UV exposure and folliculitis is detailed in 

Tables 4.4 and 4.5, but none of the associations observed were significant at the 1% 

level.
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Table 4.2: Transplantation, renal and medication history in patients with and 
without folliculitis.

Folliculitis
N=83

Control
N=225

Statistics*
OR (95% C l), P-value

Number of transplants
1 69 174 1.0
>1 14 51 0.6 (0.3-.3), P=0.2

Pre-transplant dialysis
No 11 32 1.0
Yes 70 191 0.8 (0.4-1.7), P=0.5

Dialysis type
Haemodialysis 39 69 1.0
Peritoneal dialysis 15 64 0.6 (0.3-1.3)
Both 15 54 0.7(0.3-1.4)

Underlying renal diagnosis
Glomerulonephritis 11 30

P-heterogeneity=0.2 

1.0
Cystic renal disease 2 10 0.4 (0.07-2.3)
Pyelonephritis 3 2 4.6 (0.6-37.0)
Other nephropathy 43 138 0.8 (0.3-1.8)
Unknown 24 45 1.4 (0.5-3.5)

Immunosuppressive medications**
Prednisolone 27 111

P-heterogeneity=0.6 

0.5 (0.3-0.8), P=0.009
Azathioprine 56 145 1.4(0.8-2.6), P=0.3
Ciclosporin 57 139 1.9 (1.0-3.5), P=0.05
Mycophenolate mofetil 21 41 1.1 (0.6-2.3), P=0.8
Tacrolimus 14 54 0.5(0.2-1.0), P=0.05
Sirolimus 6 11 1.9(0.6-6.0), P=0.3

Other medications**
ACEI 39 105 1.0(0.6-1.8),P=1.0
Aspirin 30 82 1.0 (0.6-1.8), P=1.0
Alpha blocker 18 48 1.0 (0.5-1.9), P=1.0
Beta blocker 32 88 1.0(0.6-1.7),P=1.0
Calcium channel blocker 26 73 0.9 (0.5-1.6), P=0.6
Statin 31 97 1.0 (0.6-1.8), P=1.0
Vitamin D 18 40 1.6(0.8-3.1), P=0.2

*OR: odds ratio adjusted for gender, age, time since transplantation and skin type (P- 
heterogeneity when there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, ACEI: angiotensin converting enzyme inhibitor, **Medications at time o f  entrance 
to study (patients may be on >1 medication at the same time).
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Table 4.3: Social factors in patients with and without folliculitis

Folliculitis
N=83

Control
N=225

Statistics*
OR (95% Cl), P-value

Number of siblings
0 6 23 1.0
1 or 2 45 130 1.2(0.4-3.4)
>3

Shared bedroom as a child

30 68 1.9(0.6-5.5)
P-trend=0.2

No 27 91 1.0
Yes 53 130 0.7 (0.4-1.2), P=0.1

Shared bed as a child
No 63 171 1.0
Yes 17 51 0.9 (0.4-1.7), P=0.7

Partner
No 21 66 1.0
Yes 60 156 0.6 (0.3-1.2), P=0.2

Number of children
0 30 77 1.0
1 or 2 38 98 1.3 (0.7-2.5)
>3

Number living in house

13 47 0.9 (0.4-2.1) 
P-trend=0.9

1 16 36 1.0
2 29 100 1.0(0.4-2.2)
3 16 41 0.9 (0.4-2.3)
>4

Smoking history

18 36 1.0(0.4-2.5)
P-trend=1.0

Never 45 121 1.0
Ex 27 78 0.9(0.5-1.6)
Current

BMI categories

9 24 0.9 (0.3-2.1) 
P-trend=0.7

Underv^eight 1 11 1.0
Ideal 26 99 2.4(0.3-21.6)
Overweight 38 71 4.7 (0.5-43.0)
Obese 14 34 4.8(0.5-46.4)

P-trend=0.02

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number o f  observations, Cl: confidence 
interval, BMI: body mass index
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Table 4.4: Phenotype, outdoor occupation, outdoor hobby, and time spent 
abroad in fair skinned patients with and without folliculitis (excluding those 
with a history of cutaneous malignancy)

Folliculitis
N=59

Control
N=139

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 15 50 1.0
Green 7 22 1.1 (0.4-3.4)

Blue 32 

Hair colour at age 20 years

64 1.4(0.6-3.0) 
P-heterogeneity=0.5

Black/Dark brown 27 74 1.0
Light brown 18 46 1.1 (0.5-2.4)
Blonde/Red 12 17 3.2(1.4-7.2) 

P-heterogeneity=0.06

Outdoor occupation
No 33 102 1.0

Yes 25 35 0.8 (0.4-1.7), P=0.6

Outdoor hobbies
No 15 45 1.0

Yes 43 90 0.9 (0.4-2.0), P=0.8

Ever lived abroad
No 46 100 1.0

Yes 12 37 1.3 (0.6-2.9), P=0.6

Sunny holidays
No 17 51 1.0

Yes 41 86 0.8 (0.4-1.6), P=0.5

*Odds ratio adjusted for sex, age at recruitment and time since transplantation (P- 
heterogeneity when there are three or more groups). N=number o f  observations. Cl: 
confidence interval
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Table 4.5: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals with and without folliculitis 
(excluding those with a history of cutaneous malignancy)

Pre-transplantation Post-transplantation
Folliculitis

N=59
Control
N=139

Statistics* 
OR (95% Cl), 

P-value

Folliculitis
N=59

Control
N=139

Statistics* 
OR (95% Cl), 

P-value
Freckles (face)

None 35 88 1.0 34 78 1.0
Any 23 49 1.5 (0.7-3.2), P=0.3 24 58 1.2(0 7-2.3), P=0,5

Freckles (arms)
None 31 71 1.0 26 60 1.0
Any 27 66 1.3(0.6-2 7), P=0.5 32 76 1.2 (0.7-2.1), P=0.6

Childhood sunburn (<18 years old) 
Never 12 33 1.0

Ever 46 103 1.2(0.5-2.8), P=0.7 - -

Sunburn
Never 7 21 1.0 45 111 1.0
Ever 51 116 1.8(0.6-5 4). P=0,3 13 26 0.8 (0.3-2.0), P=0,7

Sunbathing
Never 23 35 1.0 42 104 1.0

Ever 35 100 0.7(0.3-1.4),P=0.3 16 33 1.1 (0.5-2.5), P=0.8

Sunbed use
Never 51 112 1.0 57 135 1.0

Ever 7 25 0.9 (0.3-2.5), P=0.9 1 1 2.6 (0.09-79), P=0.6

*0R : odds ratio adjusted for gender, age at recruitment and tim e since transplantation. N =num ber o f  
observations. Cl: confidence interval

4.2.2 Acne

Acne was found in 37/308 (12%) RTRs. There was no significant gender difference 

(P=0.5) and no significant association with skin type (P=0.8). Acne was 

significantly less common with increasing age (P-trend=0.002) and increasing time 

since transplantation (P-trend=0.005) (Table 4.6). Acne was associated with steroid 

intake (P=0.03) but not with intake of ciclosporin (P=0.4) or sirolimus (P=0.7) but 

the numbers involved were few (Table 4.7).
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Table 4.6: Prevalence of acne by sex, age at recruitment, time since 
transplantation and skin type.

Prevalence of acne 
(number/total, %)

37/308 (12%)
OR (95% Cl), P-value*

Sex
Male 25/190 (13%)

Female 12/118(10% ) 
0.8(0 .4-1 .6), P=0.5

Age
<40 years 17/62 (27%)

40-49 years 8/80, (10%)
50+ years 12/166 (7%) 

P-trend=0.002
Time since transplantation

<5 years 20/91 (22%)
5-9 years 8/74(11% )
10+ years 9/143 (6%) 

P-trend=0.005
Skin type

I-IV 33/274 (12%)
V-VI 4/34 (12%)

0.9 (0.3-2.8), P=0.8

P-values were estimated after adjustment for the other variables listed in the table (test for 
linear trend when there are 3 groups). OR: odds ratio. Cl: confidence interval

92



Table 4.7: Transplantation, renal and medication history in patients with and 
without acne.

Acne
N=37

Control
N=271

Statistics*
OR (95% Cl), P-value

Number of transplants
1 31 212 1.0
>1 6 59 1.4(0.5-4.3), P=0.6

Pre-transplant dialysis
No 9 34 1.0
Yes 28 233 2.3 (0.9-5.7), P=0.08

Dialysis type
Haemodialysis 16 92 1.0
Peritoneal dialysis 6 73 0.3(0.1-0.9)
Both 7 62 0.5(0.2-1.4)

Underlying renal diagnosis
Glomerulonephritis 3 38

P-heterogeneity=0.1 

1.0
Cystic renal disease 3 9 4.0 (0.6-25.8)
Pyelonephritis 0 5 **
Other nephropathy 21 160 1.6(0.4-6.2)
Unknown 10 59 2.4 (0.6-9.9)

Immunosuppressive medications***
Prednisolone 24 114

P-heterogeneity=0.5 

2.3 (1.1-4.9), P=0.03
Azathioprine 21 180 0.8 (0.4-1.8), P=0.6
Ciclosporin 21 175 1.4(0.6-3.2), P=0.4
Mycophenolate mofetil 13 49 1.5(0.6-3.4), P=0.4
Tacrolimus 10 58 0.7 (0.3-1.8), P=0.5
Sirolimus 3 14 0.8 (0.2-3.2), P=0.7

Other medications***
ACEI 9 135 0.5 (0.2-1.0), P=0.06
Aspirin 9 103 0.7 (0.3-1.5), P=0.3
Beta blocker 12 108 0.9 (0.4-'.9), P=0.8
Calcium channel blocker 13 86 1.0(0.5-2.2), P=1.0
Statin 16 112 2.1 (0.9-4.7), P=0.07.
Vitamin D 6 52 1.3 (0.5-3.4), P=0.7

*0R; odds ratio adjusted for gender, age, time since transplantation and skin type (P-heterogeneity 
when there are 3 or more groups). N=number o f  observations. Cl: confidence interval, ACEI: 
angiotensin converting enzyme inhibitor, **Too few numbers for analysis, ***Medications at time 
o f  entrance to study (patients may be on >1 medication at the same time).
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4.2.3 Keratosis pilaris

Keratosis pilaris was seen in 47/308 (16%) RTRs. Demographic details are shown 

in Table 4.8. Keratosis pilaris was more commonly seen in women than men 

(P=0.03) and was more common in younger transplant recipients (P-trend=0.04) but 

neither of these associations were significant at the 1% level. No association with 

time since transplantation (P-trend=0.9) or skin type (P=0.6) was observed and 

keratosis pilaris was not associated with any of the medications used (Table 4.9).

Table 4.8: Prevalence of keratosis pilaris by sex, age at recruitment, time since 
transplantation and skin type.

Prevalence of keratosis pilaris 
(number/total, %)

47/308 (15%)
OR (95% Cl), P-value*

Sex
Male 22/190 (12%)

Female 25/118(21% )
2.1 (1.1-3.9), P=0.03

Age
<40 years 15/63 (24%)

40-49 years 12/81 (15%)
50+ years 20/164 (12%) 

P-trend=0.04
Time since transplantation

<5 years 15/91 (17%)
5-9 years 12/74 (16%)
10+ years 20/143 (14%) 

P-trend=0.9
Skin type

i-rv 43/274 (16%)
V-VI 4/34 (12%)

0.7 (0.2-2.2), P=0.6

'P-values were estimated after adjustment for the other variables listed in the table (test 
for linear trend when there are 3 groups). OR: odds ratio, Cl: confidence interval
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Table 4.9: Transplantation, renal and medication history in patients with and 
without keratosis pilaris.

Keratosis pilaris 
N=47

Control
N=261

Statistics*
OR (95% CD, P-value

Number of transplants
1 37 206 1.0
>1 10 55 1.0(0.4-2.4), P=1.0

Pre-transplant dialysis
No 7 36 1.0
Yes 38 223 1.1 (0.5-2.8), P=0.8

Dialysis type
Haemodialysis 12 96 1.0
Peritoneal dialysis 13 56 1.3 (0.5-3.2)
Both 12 67 1.5 (0.6-3.8)

Underlying renal diagnosis
Glomerulonephritis 8 33

P-heterogeneity=0.4 

1.0
Cystic renal disease 2 10 0.9 (0.2-4.9)
Pyelonephritis 0 5 * *

Other nephropathy 27 154 0.8 (0.3-2.0)
Unknown 10 59 0.8(0.3-2.2)

Immunosuppressive medications***
Prednisolone 23 115

P-heterogeneity=0.7 

1.1 (0.6-2.1), P=0.7
Azathioprine 32 169 1.2(0.6-2.5), P=0.5
Ciclosporin 32 164 1.5(0.7-3.2), P=0.3
M ycophenolate mofetil 11 51 1.2(0.5-2.7), P=0.7
Tacrolimus 11 57 0.9 (0.4-2.1), P=0.9
Sirolimus 1 16 0.3 (0.03-2.1), P=0.2

Other medications***
ACEI 20 124 1.0(0.5-2.0), P=1.0
Aspirin 16 96 1.1 (0.6-2.2), P=0.8
Alpha blocker 6 60 0.5 (0.2-1.2), P=0.1
Beta blocker 16 104 0.9(0.5-1.7), P=0.7
Calcium channel blocker 16 83 1.2(0.6-2.3), P=0.6
Statin 15 113 0.7(0 .4-1 .5),P=0.4
Vitamin D 5 53 0.5 (0.2-1.5), P=0.2

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P-heterogeneity 
when there are 3 or more groups)... N=number o f  observations. Cl: confidence interval, ACEI: 
angiotensin converting enzyme inhibitor, **Too few numbers for analysis, ***Medications at time 
o f  entrance to study (patients may be on >1 medication at the same time).
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4.2.4 Pseudofolliculitis barbae

Pseudofolliculitis barbae was seen in a total of 5 male fair skinned RTRs^* who had 

been transplanted for >5 years and ranged in age from 27 to 50 years. All were 

taking ciclosporin as part of their immunosuppressive regimen and all had 

hypertrichosis.

4.2.5 Hypertrichosis

Hypertrichosis was observed in 207/308 (67%) RTRs. The prevalence of 

hypertrichosis by sex, age at recruitment, time since transplantation and skin type is 

outlined in Table 4.10. Hypertrichosis was slightly more common in females than 

males but this did not reach statistical significance (P=0.09). Hypertrichosis showed 

no difference in prevalence within the different age groups studied (P-trend=0.7) but 

was significantly more common in those who had been transplanted for longer (P- 

trend=0.001). There was no association with skin type (P=0.5).

Table 4.10: Prevalence of hypertrichosis by sex, age at recruitment, time since 
transplantation and skin type.____________________________________________

Prevalence of hypertrichosis 
(Number/total, %)

207/308 (67%)
OR, (95% Cl), P-value*

Sex
Male 121/190, 64%

Female 86/118, 73%
1.6 (G.9-2.6), P=0.09

Age
<40 years 40/63, 64%

40-49 years 56/81, 69%
50+ years 111/164, 68% 

P-trend=0.7
Time since transplantation

<5 years 50/91, 55%
5-9 years 49/74, 66%
10+ years 108/143, 76% 

P-trend=0.001
Skin type

I IV 183/274, 67%

• » _

V-VI 24/34, 71%
1.3 (0.6-2.9), P=0.5

P-values were estimated after adjustment for the other variables listed in the table (test 
for linear trend when there are 3 groups). OR: odds ratio, Cl: confidence interval
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There were no specific associations between hypertrichosis and transplantation or 

dialysis history (Table 4.11). Regarding medications RTRs were taking at time of 

examination, hypertrichosis was most strongly associated with ciclosporin (OR=8.8, 

P<0.0001). Any other associations (positive or negative) with other 

immunosuppressive agents were negated once ciclosporin was allowed for as an 

additional confounding factor and these adjusted analyses are listed here; 

prednisolone OR=0.8, 95% CI=0.4-1.2, P=0.3, azathioprine 0R=1.3, 95% CI=0.7- 

2.3, P=0.5, mycophenolate mofetil OR=0.6, 95% CI=0.3-1.3, P=0.2, tacrolimus 

OR=1.0, 95% CI=0.4-2.2, P=0.9 and sirolimus OR=0.8, 95% CI=0.3-2.5, P=0.7.

There was no association between hypertrichosis and sebaceous hyperplasia but 

there was a significant association between hypertrichosis and gingival hyperplasia 

(P=0.009). The association between hypertrichosis and gingival hyperplasia became 

insignificant when ciclosporin was allowed for as an additional confounding factor 

(P=0.1).

None o f the markers of crowding or close proximity studied were significantly 

associated with hypertrichosis at the 1% level apart from history of having shared a 

bedroom as a child (P=0.01) (Table 4.12). No association between hypertrichosis 

and history o f UV exposure was observed (Tables 4.13 and 4.14).
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Table 4.11: Transplantation, renal and medication history in patients with and 
without hypertrichosis.

Hypertrichosis
N=207

Control
N=101

Statistics*
OR (95% Cl), P-value

Number of transplants
1 159 84 1.0
>1 48 17 0.9 (0.5-1.9), P=0.8

Pre-transplant dialysis
No 27 16 1.0
Yes 178 83 0.8 (0.4-1.6), P=0.5

Dialysis type
Haemodialysis 78 30 1.0
Peritoneal dialysis 53 26 0.8 (0.4-1.5)
Both 43 26 0.5 (0.3-1.1)

Underlying renal diagnosis
Glomerulonephritis 27 14

P-heterogeneity=0.09

1.0
Cystic renal disease 9 3 1.9(0.4-8.4)
Pyelonephritis 4 1 1.8(0.2-17.8)
Other nephropathy 118 63 1.3(0.6-2,7)
Unknown 49 20 1.4(0.6-3.3)

Immunosuppressive medications**
Prednisolone 81 57

P-heterogeneity=0.6 

0.5 (0.3-0.8), P=0.004
Azathioprine 146 55 1.8(1.1-3.1), P=0.03
Ciclosporin 164 32 8.8(4.8-16.0), P<0.0001
Mycophenolate mofetil 28 34 0.4 (0.2-0.7), P=0.001
Tacrolimus 26 42 0.2 (0.1-0.4), P<0.0001
Sirolimus 6 11 0.3 (0.1-0.8), P=0.02

Other medications**
ACEI 105 39 1.6(0.9-2.6), P=0.1
Aspirin 75 37 1.1 (0.6-1.8), P=0.9
Alpha blocker 52 14 2.3(1.2-4.5), P=0.02
Beta blocker 82 38 1.0 (0.6-1.7), P=1.0
Calcium channel blocker 64 35 1.0(0.6-1.6),P=0.9
Statin 91 37 1.2 (0.7-2.1), P=0.5
Erythropoietin 21 6 1.5(0.6-4,0), P=0.4

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P-heterogeneity 
when there are 3 or more groups). N=number o f  observations. Cl: confidence interval, ACEI: 
angiotensin converting enzyme inhibitor, **Medications at time o f  entrance to study (patients may 
be on >1 medication at the same time).
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Table 4.12: Social factors in patients with and w ithout hypertrichosis

Hypertrichosis
N=207

Control
N=101

Statistics*
OR (95% Cl), P-value

Num ber of siblings
0 17 12 1.0
1 or 2 116 59 1.6 (0.7-3.8)
>3

Shared bedroom as a child

72 26 2.4(1.0-6.0)
P-trend=0.05

No 70 48 1.0
Yes 133 50 0.5 (0.3-0.9), P=0.01

Shared bed as a child
No 159 75 1.0
Yes 45 23 1.1 (0.6-2.1),P=0.7

P artner
No 56 31 1.0
Yes 149 67 0.7(0,4-l,3), P=0.3

Num ber of children
0 74 33 1.0
1 or 2 92 44 0.9 (0.5-1.7)
>3

Num ber living in house

39 21 0.9 (0.4-1.8) 
P-trend=0.7

1 30 22 1.0
2 92 37 1.9 (0.9-3.8)
3 36 21 1.6 (0.7-3.5)
>4

Smoking history

46 18 2.3 (1.0-5.2) 
P-trend=0.1

Never 115 51 1.0
Ex 68 37 0.9 (0.5-1.5)
Current

BMI categories

22 11 1.1 (0.5-2.5) 
P-trend=0.9

Underweight 8 4 1.0
Ideal 78 47 1.0(0.3-3.7)
Overweight 78 31 2.0 (0.5-7.3)
Obese 34 14 1.9(0.5-7.7)

P-trend=0.04

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for linear 
trend when there are 3 or more groups). N=number o f  observations. Cl: confidence interval, BMI: 
body mass index

99



Table 4.13: Phenotype, outdoor occupation, outdoor hobby, and time spent 
abroad in fair skinned patients with and without hypertrichosis (excluding 
those with a history of cutaneous malignancy)

Hypertrichosis
N=135

Control
N=63

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 42 23 1.0
Green 23 6 2.5 (0.9-7.2)

Blue 64 32 1.1 (0.6-2.5)
P-heterogeneity=0.8

Hair colour at age 20 years
Black/Dark brown 73 28 1.0

Light brown 38 26 0.5 (0.3-1.1)
Blonde/Red 22 7 1.1 (0.4-3.1)

P-heterogeneity=0.6

Outdoor occupation
No 95 40 1.0

Yes 39 21 1.2(0.6-2.5), P=0.6

Outdoor hobbies
No 43 17 1.0

Yes 90 43 1.2(0.6-2.4), P=0.7

Ever lived abroad
No 102 44 1.0

Yes 32 17 1.2(0 6-2.4), P=0.7

Holidays abroad
No 41 27 1.0

Yes 93 34 0.6(0.3-1.2),P=0.1

*Odds ratio adjusted for sex, age at recruitment and time since transplantation 
(P-heterogeneity when there are three or more groups). N=number o f  observations. 
Cl: confidence interval
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Table 4.14: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals w'ith and without hypertrichosis 
(excluding those with a history of cutaneous malignancy)

Pre-transplantation Post-transplantation
Hypertrichosis

N=135
Control

N=63
Statistics* 

OR 
(95% Cl), 

P-value

Hypertrichosis
N=135

Control
N=63

Statistics* 
OR 

(95% Cl), 
P-value

Freckles (face) 
None 
Any

86
48

37
24

1.0
0.8 (0.4-1.7), 

P=0.6

74
59

38
23

1.0
0.7 (0.4-1.3), 

P=0.3

Freckles (arms) 
None 
Any

73
61

29
32

1.0
0.9(0.5-1.7),

P=0.7

59
74

27
34

1.0
0.9 (0.5-1.5), 

P=0.7

Childhood sunburn (<18 years 
Never 29 

Ever 104

old)
16
45

1.0
1.5 (0.7-3.3, 

P=0.3

- -

Sunburn
Never
Ever

21
113

7
54

1.0
0.8 (0.3-2.3), 

P=0.7

105
29

51
10

1.0
1.0(0.4-2.5),

P=0.9

Sunbathing
Never

Ever
38
96

20
39

1.0
1.2(0.6-25),

P=0.5

95
39

51
10

1.0
1.8(0.8-40),

P=0.2

Sunbed use 
Never 
Ever

112
22

51
10

1.0
1.1 (04-2.5), 

P=0.9

131
2

61
0

*♦

Sunny holidays 
Never 

Ever
33
101

16
45

1.0
1.3 (0.6-2.6), 

P=0,6

50
84

36
25

1.0
1.7(08-3.4),

P=0.2

*0R: odds ratio adjusted for gender, age at recruitment and time since transplantation. **Too few numbers to 
calculate odds ratio, N=number of observations. Cl: confidence interval
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4.2.6 Sebaceous hyperplasia

Sebaceous hyperplasia was seen in 77/308 (25%) RTRs. The prevalence of 

sebaceous hyperplasia by sex, age at recruitment, time since transplantation and 

skin type is outlined in Table 4.15. Sebaceous hyperplasia was more common in 

males (P=0.02) and significantly more common with increasing age (P- 

trend=0.001). There was a tendency for sebaceous hyperplasia to be more common 

in those who had been transplanted for longer but this did not reach statistical 

significance (P-trend=0.08). There was no association with skin type (P=0.4).

Table 4.15: Prevalence of sebaceous hyperplasia by sex, age at recruitment, 
time since transplantation and skin type.

Prevalence of sebaceous hyperplasia 
(Number/total, %)

77/308 (25%)
_________________________________ OR (95% Cl), P-value
Sex

Female 21/118(18% )
Male 56/190 (30%)

2.0 (1.1-3.6), P=0.02
Age

<40 years 6/63 (10%)
40-49 years 16/81 (20%)

50+ years 55/164 (34%) 
P-trend=0.001

Time since transplantation
<5 years 16/91 (18%)
5-9 years 16/74 (22%)
10+ years 45/143 (32%) 

P-trend=0.08
Skin type

i-rv 71/274 (26%)
V-Vl 6/34 (18%) 

0 .7(0.3-1.8), P=0.4

P-values were estimated after adjustment for the other variables listed in the table 
(test for linear trend when there are 3 groups). OR: odds ratio. Cl: confidence interval

Sebaceous hyperplasia was apparently less likely in those who had undergone both 

haemo- and peritoneal dialysis (P-heterogeneity=0.002) but there was no association 

with other transplantation factors. Sebaceous hyperplasia was not associated with 

any prescribed medications, including ciclosporin (P=0.2) (Table 4.16).
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Table 4.16: Transplantation, renal and medication history in patients with and 
without sebaceous hyperplasia.

Sebaceous
hyperplasia

N=77

Control

N=231

Statistics*

OR (95% Cl), P-value
Number of transplants
1 61 182 1.0
>1 16 49 0.8(0.4-1.6), P=0.5

Pre-transplant dialysis
No 14 129 1.0
Yes 62 99 l,4(0.7-2.9), P=0,4

Dialysis type
Haemodialysis 37 71 1.0
Peritoneal dialysis 14 65 0,5 (0.3-1.1)
Both 8 61 0.3(0.1-0.6)

Underlying renal diagnosis
Glomerulonephritis 12 29

P-heterogeneity=0.002 

1.0
Cystic renal disease 3 9 0.9(0.2-4.2)
Pyelonephritis 3 2 2.6(0.3-20.1)
Other nephropathy 41 140 0.6 (0.3-1.4)
Unknown 18 51 0.7 (0.3-1.8)

Immunosuppressive medications**
Prednisolone 32 106

P-heterogeneity=0.3 

1.0 (0.6-1.7), P=0.9
Azathioprine 55 146 1.4 (9.7-2.5), P=0.3
Ciclosporin 57 139 1.5(0.8-2.8), P=0.2
Mycophenolate mofetil 13 49 1.0(0.5-2.2), P=0.9
Tacrolimus 9 59 0.5 (0.2-1.1), P=0,1
Sirolimus 3 14 1.1 (0.3-4.1), P=0.9

Other medications**
ACEI 41 103 1.0 (0.6-1.8), P=1.0
Aspirin 36 76 1.4(0.8-2.5), P=0.2
Alpha blocker 17 49 1.1 (0.6-2.2), P=0.7
Beta blocker 31 89 0.9(0.5-1.6), P=0.9
Calcium channel blocker 25 74 1.0 (0.6-1.8), P=0.9
Statin 41 87 1.5 (0.9-2.7), P=0.1

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P- 
heterogeneity when there are 3 or more groups). N=number o f  observations,
Cl: confidence interval, ACEI: angiotensin converting enzyme inhibitor, **Medications 
at time o f  entrance to study (patients may be on >1 medication at the same time).

Sebaceous hyperplasia was more common in those with greater BMI but this did not 

reach statistical significance (P=0.1) (Table 4.17).
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Table 4.17: Social factors in patients with and without sebaceous hyperplasia

Sebaceous
hyperplasia

N=77

Control

N=231

Statistics*

OR (95% Cl), P-value
Number of siblings
0 8 21 1.0
1 or 2 45 130 1.1 (0.4-2.8)
>3

Shared bedroom as a child

23 75 1.0(0.4-2.6)
P-trend=0.8

No 34 84 1.0
Yes 42 141 1.3 (0.7-2.2), P=0.4

Shared bed as a child
No 60 174 1.0
Yes 16 52 1.6 (0.8-3.1), P=0.2

Partner
No 21 66 1.0
Yes 55 161 1.2(0.6-2.2), P=0.6

Number of children
0 20 87 1.0
1 or 2 42 98 1.3 (0.7-2.5)
>3

Number living in house

14 46 0.8 (0.4-2.0) 
P-trend=0.7

1 15 37 1.0
2 34 95 0.8(0.4-1.7)
3 15 42 0.8 (0.4-2.0)
>4

Smoking history

12 52 0.8 (0.3-2.0) 
P-trend=0.7

Never 39 127 1.0
Ex 28 77 1.0 (0.6-1.8)
Current

BMI categories

9 24 1.8 (0.7-1.5) 
P-trend=0.4

Underweight 1 11 1.0
Ideal 28 97 3.5 (0.4-29.5)
Overweight 34 75 5.4 (0.6-44.9)
Obese 12 36 5.0 (0.6-44.6) 

P-trend=0.1

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, BMI: body mass index
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None o f the markers of UV exposure were associated with sebaceous hyperplasia, 

but there were only 48 fair-skinned RTRs without a history of cutaneous 

malignancy who had sebaceous hyperplasia (Tables 4.18 and 4.19).

Table 4.18: Phenotype, outdoor occupation, outdoor hobby, and time spent 
abroad in fair siiinned patients with and without sebaceous hyperplasia 
(excluding those with a history of cutaneous malignancy

Sebaceous
hyperplasia

N=48

Control

N=150

Statistics*

OR (95% Cl), P-value
Eye colour

Brown 17 48 1.0
Green 5 24 0.7(0.2-2.3)

Blue 25 

Hair colour at age 20 years

71 0.9 (0.4-2.0) 
P-heterogeneity=0.8

Black/Dark brown 25 76 1.0
Light brown 17 47 1.3(0.6-2.7)
Blonde/Red 6 23 1.3 (0.4-4.0) 

P-heterogeneity=0.6

Outdoor occupation
No 30 105 1.0

Yes 18 42 0.9 (0.4-2.0), P=0.8

Outdoor hobbies
No 14 46 1.0

Yes 34 99 0.9 (0.4-2.0), P=0.8

Ever lived abroad
No 34 112 1.0

Yes 14 35 0.7 (0.3-1.5), P=0.3

Holidays abroad
No 19 49 1.0

Yes 29 98 1.0 (0.5-2.1), P=1.0

*Odds ratio adjusted for sex, age at recruitment and time since transplantation 
(P-heterogeneity when there are three or more groups). N=number o f  observations. 
Cl: confidence interval
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Table 4.19: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals with and without sebaceous 
hyperplasia (excluding those with a history of cutaneous malignancy)

Pre-transplantation Post-transplantation
Sebaceous

hyperplasia
N=48

Control

N=150

Statistics* 
OR 

(95% Cl), 
P-value

Sebaceous
hyperplasia

N=48

Control

N=150

Statistics* 
OR 

(95% Cl), 
P-value

Freckles (face)
None 33 90 1.0 30 82 1.0
Any 15 57 1.4 (0 6-3.1), 

P=0.5
18 64 0.8(0,4-15),

P=0.5

Freckles (arms)
None 27 75 1.0 19 67 1.0
Any 21 72 

Childhood sunburn (<18 years old)

1.6(0.7-34),
P=0.2

29 79 1.2 (0.7-2.2), 
P=0.5

Never
Ever

14
33

31
116

1.0
0.8 (0.3-1.8), 

P=0.6

Sunburn
Never 10 18 1.0 39 117 1.0

Ever 38 129 0.4 (0.1-1.1), 
P=0.07

9 30 1.1 (0.4-2.8), 
P=0.9

Sunbathing
Never 16 42 1.0 37 109 1.0
Ever 32 103 0.9 (0.4-2.0), 

P=0.8
11 38 10(0.4-2.3),

P=0.9

Sunbed use
Never 40 123 1.0 47 145 **

Ever

...... ■

8 24 2.0(07-5.5),
P=0.2

0 2

*OR=odds ratio adjusted for gender, age, time since transplantation and skin type. **Too few numbers to 
analyse, N=number of observations, Cl=confidence interval

4.3 Discussion

There were no unifying risk factors linking all of these diseases o f the pilosebaceous 

unit. Folliculitis was more common in males and there was a tendency for 

sebaceous hyperplasia to be more common in males also. There was a tendency for 

both keratosis pilaris and hypertrichosis to affect females. Pilosebaceous unit 

disease was distributed differently across the age groups. Folliculitis and keratosis 

pilaris tended to affect younger transplant recipients and acne was significantly 

more common in younger RTRs. Older transplant recipients were more likely to 

have sebaceous hyperplasia. Acne was most likely early post transplantation but 

hypertrichosis and sebaceous hyperplasia tended to be more likely in those who had
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been transplanted for longer. There was no consistent relationship between 

immunosuppressive medications and disorders of the pilosebaceous unit. 

Hypertrichosis was significantly associated with ciclosporin and there was a non- 

statistically significant association between folliculitis and ciclosporin. Those with 

acne tended to be more likely to be taking prednisolone. Surprisingly folliculitis was 

less likely in those taking prednisolone. There was no association between 

sebaceous hyperplasia and ciclosporin. There were too few patients taking sirolimus 

to observe any significant association between pilosebaceous unit disease and this 

immunosuppressive medication.

4.3.1 Folliculitis

All cases of folliculitis (whether secondary to bacteria or Malassezia) were grouped 

together. Folliculitis was most common in young males, which fits with descriptions 

of Malassezia folliculitis^'*^ and may be entirely unrelated to transplantation. 

Malassezia folliculitis has been reported in heart transplant recipients^^^, but most 

studies o f organ recipients have categorised folliculitis as bacterial^^’̂ ’̂̂ ’̂̂ ’̂‘*̂  No 

previous studies of transplant recipients have reported rates of folliculitis as high as 

in this study (27%). Bencini et al saw folliculitis predominantly in the first year post 

transplantation^^. Folliculitis was not related to time since transplantation which is 

similar to the observation made in a Puerto Rican study that reported folliculitis at
90all time periods post transplantation .

It is surprising that folliculitis was found to be less likely in those taking 

prednisolone, as disorders of the pilosebaceous unit are frequently associated with 

steroids . Folliculitis was slightly more likely in those taking ciclosporin, which is 

also known to cause disruption of the pilosebaceous unit^^. Disorders o f the 

pilosebaceous unit are recognised in those taking sirolimus^^ and folliculitis was 

more likely in those taking sirolimus but this did not reach statistical significance. 

There was no correlation between folliculitis and underlying renal diagnoses, 

including no relationship with diabetes. No significant relationship between 

folliculitis and UV exposure was observed.
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4.3.2 Acne

Only 12% of this study population had acne. No gender difference was found but 

there was an increased prevalence in younger transplant recipients who had been 

transplanted for a shorter duration. This pattern has been reported in the 

literature ’ ’ . It is also possible of course that acne occurred more commonly in 

younger patients as this is the age group more likely to be affected in the 

immunocompetent population^'. Acne tended to be more likely in those taking 

steroids but no association with ciclosporin or sirolimus was observed.

4.3.3 Keratosis pilaris

Keratosis pilaris has been reported in previous studies o f immunosuppressed 

transplant recipients with a prevalence of 21%^^-39%^^, compared with 16% in this 

study. It may be entirely unrelated to transplantation however, as a prevalence of 

44% has been recorded in a review of 155 “normal” individuals^^®. None of the 

associations observed in this thesis were significant at the 1% level but keratosis 

pilaris tended to affect women and younger RTRs and was not associated with any 

medications.

4.3.4 Pseudofolliculitis barbae

Pseudofolliculitis barbae was seen in 5 fair-skinned RTRs and details of these
O Q

patients have already been reported in the literature . All were taking ciclosporin as 

part of their immunosuppressive regimen and it was felt that thickened hair growth, 

excess granulation tissue formation and local infection o f the hair follicle may all 

have contributed to the aetiology of this condition that is usually rare in fair-skinned 

individuals^*. There has been one previous case report of pseudofolliculitis barbae 

in a fair-skinned RTR*’, as well as 2 previous reports o f acne keloidalis nuchae in
Q C

association with ciclosporin ’ . This condition’s resistance to therapy has also been
o q

commented on in the literature .

4.3.5 Hypertrichosis
77Hypertrichosis is a well recognised side effect of ciclosporin in RTRs and was 

observed in 67% of this study population. No statistically significant age or skin
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type difference between those with and without hypertrichosis was found, but it was 

significantly associated with increasing time post transplantation which contrasts 

with a previous Puerto Rican study^^. Hypertrichosis was slightly more likely in 

female RTRs. Those with hypertrichosis were almost 9 times more likely to be 

taking ciclosporin than those without. When ciclosporin was allowed for as a 

confounding factor (in addition to gender, age, time since transplantation and skin 

type), no other significant associations with other medications were observed. The 

association between hypertrichosis history o f shared bedroom as a child is best 

interpreted as a chance association.

4.3.6 Sebaceous hyperplasia

Sebaceous hyperplasia was detected in a quarter (77/308) o f those examined This is 

similar to the rate of 30% found in a recent detailed study of sebaceous hyperplasia 

in RTRs^'. Sebaceous hyperplasia was more common in males which has been 

previously reported ’ ’ . Sebaceous hyperplasia was associated with increasing 

age and time since transplantation, neither of which have been previously reported 

as associated factors. Sebaceous hyperplasia was first reported in RTRs in the post
26 29 38 92ciclosporin era ’ ’ ’ , however no study has found a significant relationship with 

medication regimen, including ciclosporin intake ’ . These findings are consistent 

with this as no association was found between any immunosuppressive medication 

including ciclosporin and presence of sebaceous hyperplasia. Rates of sebaceous 

hyperplasia in non-immunosuppressed control populations have been as high as 

24% , raising the question whether sebaceous hyperplasia is indeed a true 

iatrogenic cutaneous effect in RTRs or merely a physiological finding of older age.
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5 Iatrogenic and other benign cutaneous changes

5.1 Introduction

Many skin changes in RTRs may be due to drugs (both immunosuppressive and 

other). Those affecting the pilosebaceous unit have already been discussed in 

Chapter 4. The full range of cutaneous Cushingoid features (including moon facies 

and other fat redistribution, striae, telangiectasia, skin atrophy, acne, purpura and 

fragile skin) have been reported in studies o f cutaneous changes in transplant 

populations from across the A study from India^^ observed that

Cushingoid changes were most prominent in the first 6 months post transplantation 

and became less prominent as doses were tapered. A study from New Zealand with 

a much longer follow-up time (mean time post transplantation 115 months) 

observed much lower rates o f iatrogenic cutaneous findings; purpura in 4% and 

steroid atrophy in 2%^^. This may be because steroid doses were reduced or 

possibly even discontinued with increasing time post transplantation but this 

information is not provided in this paper. Ciclosporin associated hypertrichosis has 

already been discussed under pilosebaceous unit disease in Chapter 4. Gingival 

hyperplasia is another well recognised effect of ciclosporin^^ and is seen more 

frequently in paediatric rather than aduh populations taking this medication'^ 

Inflammatory skin conditions present pre-transplantation, including eczema and 

psoriasis, may improve post transplantation following commencement of 

immunosuppressive medications^^’'*̂ .

5.2 Results

A graph illustrating the prevalence and severity of cutaneous conditions presumed 

secondary to medications in RTRs is shown in Figure 5.1 (some of these have 

already been discussed in Chapter 4 with disorders of the pilosebaceous unit). The 

majority of these were mild (illustrated in blue on the graph). Figure 5.2 illustrates 

the details o f other benign cutaneous changes observed in the study population. 

Atopic dermatitis was seen in 4/308, psoriasis in 5/308, xerosis in 130/308, skin
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fragility in 72/308, pigmentory changes in 40/308, mucosal changes in 10/308, nail 

changes in 49/308, hair changes (other than hypertrichosis) in 28/308 and other skin 

findings were seen in 24/308.

Figure 5.1: Iatrogenic cutaneous 
changes in renal transplant recipients
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Figure 5.2: Miscellaneous cutaneous 
findings in renal transplant recipients

□  missing
□  severe
■  moderate

□  mild

*Other cutaneous findings included: dermatofibromas (14), 
ichthyosis (7), tuberous sclerosis cutaneous changes (1), epulis (1) 
and cutaneous features o f  systemic lupus erythematosus (1)

5.2.1 Gingival hyperplasia

Gingival hypeq^lasia was seen in 84/308 (27%) RTRs. The prevalence of gingival 

hyperplasia by sex, age at recruitment, time since transplantation and skin type is 

outlined in Table 5.1. There was no significant gender difference (P=0.1). Gingival 

hyperplasia was not associated with age (P-trend=0.9), time since transplantation 

(P-trend=0.4) or skin type (P=0.5).
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Table 5.1: Prevalence of gingival hyperplasia by sex, age at recruitment, time 
since transplantation and skin type.

Prevalence of gingival hyperplasia 
(number/total, %)

84/308 (27%)
OR (95% Cl), P-value*

Sex
Male 46/190 (24%)

Female 38/118(32% )
1.5 (0.9-2.5), P=0.1

Age
<40 years 17/63 (27%)

40-49 years 22/81 (27%)
50+ years 45/164 (27%) 

P-trend=0.9
Time since transplantation

<5 years 20/91 (22%)
5-9 years 25/74 (34%)
10+ years 39/143 (27%) 

P-trend=0.4
Skin type

I-IV 73/274 (27%)

.  _ .... . —

V-VI 11/34 (32%)
1.3 (0.6-2.9), P=0.5

P-values were estimated after adjustment for the other variables listed in the table 
(test for linear trend when there are 3 groups). OR: odds ratio, Cl: confidence interval

There was no association between gingival hyperplasia and either renal diagnosis or 

dialysis history. There was a significant association between gingival hyperplasia 

and ciclosporin (P<0.0001) (Table 5.2). The positive association between gingival 

hyperplasia and azathioprine and negative associations with mycophenolate mofetil, 

tacrolimus and sirolimus were all negated once ciclosporin was allowed for as an 

additional confounding factor (azathioprine 0R=1.6, 95% CI=0.9-2.9, P=0.2, 

mycophenolate mofetil OR=0.6, 95% CI=0.3-1.3, P=0.2, tacrolimus 0R=2.1, 95% 

CI=0.6-7.1, P=0.3 and sirolimus OR=0.3, 95% CI=0.04-2.5, P=0,3). Gingival 

hyperplasia was slightly more common in those taking calcium channel blockers but 

this did not reach statistical significance. When those taking ciclosporin and calcium 

channel blockers were grouped together, gingival hyperplasia was 2.5 times more 

likely (P=0.005). Gingival hyperplasia was not associated with sebaceous 

hyperplasia (P=0.6).
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Table 5.2: Transplantation, renal and medication history in patients with and 
without gingival hyperplasia.

Gingival
hyperplasia

N=84

Control

N=224

Statistics*

OR (95% CD, P-value
Number of transplants
1 67 176 1.0
>1 17 48 0.8 (0.4-1.6), P=0.6

Pre-transplant dialysis
No 14 29 1.0
Yes 69 92 1.5(0.7-3.0), P=0.3

Dialysis type
Haemodialysis 30 78 1.0
Peritoneal dialysis 19 60 0,7(0.3-1.4)
Both

Underlying renal diagnosis

17 52 0.8 (0.4-1.7) 
P-heterogeneity=0.6

Glomerulonephritis 7 34 1.0
Cystic renal disease 5 7 3.9(0.9-16.4)
Pyelonephritis 2 3 3.8 (0.5-27.7)
Other nephropathy 51 130 2.2 (0.9-5.3)
Unknown 19 

Immunosuppressive medications**

50 2.1 (0.8-5.8) 
P-heterogeneity=0.2

Prednisolone 32 106 0.7 (0.4-1.1), P=0.1
Azathioprine 64 137 1.9 (1.1-3.5), P=0.03
Ciclosporin 68 128 3.4(1.8-6.6), P<0.0001
Mycophenolate mofetil 9 53 0.4 (0.2-0.9), P=0.03
Tacrolimus 12 56 0.5 (0.2-1.1), P=0.07
Sirolimus 1 16 0.2(0.02-1.2), P=0.07

Other medications**
ACEI 36 108 0.8 (0.5-1.3), P=0.3
Aspirin 29 83 0.9(0.5-1.6), P=0.8
Alpha blocker 24 42 1.8(1.0-3.3), P=0.05
Beta blocker 35 85 1.2(0.7-2.0),P=0.6
Calcium channel blocker 32 67 1.5 (0.9-2.6), P=0.1
Statin 39 89 1.3(0.7-2.2), P=0.4
Vitamin D 15 43 0.9 (0.4-1.7), P=0.7
Ciclosporin + calcium 
channel blocker together

25 33 2.5(1.3-4.6), P=0.005

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P-heterogeneity 
when there are 3 or more groups). N=number o f  observations. Cl: confidence interval, ACEI: 
angiotensin converting enzyme inhibitor, **Medications at time o f  entrance to study (patients may 
be on >1 medication at the same time).
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Gingival hyperplasia was slightly more common in those who were current or ex 

smokers but this did not reach statistical significance (P-trend=0.1) (Table 5.3).

Table 5.3: Social factors in patients with and without gingival hyperplasia

Gingival
hyperplasia

N=84

Control

N=224

Stadsrics*

OR (95% Cl), P-value
Number of siblings
0 11 18 1.0
1 or 2 46 129 0.6(0.3-1.4)
>3

Shared bedroom as a child

25 73 0.6 (0.2-1.4) 
P-trend=0.3

No 33 85 1.0
Yes 50 133 1.1 (0.6-1.8), P=0.8

Shared bed as a child
No 66 168 1.0
Yes 17 51 1.3 (0.7-2.5), P=0.5

Partner
No 21 66 1.0
Yes 61 155 0.8 (0.4-1.4), P=0.4

Number of children
0 35 72 1.0
1 or 2 37 99 0.7(0.4-1.3)
>3

Number living in house

10 50 0.4 (0.2-0.9) 
P-trend=0.02

1 17 35 1.0
2 33 96 0.6 (0.3-1.3)
3 15 42 0.8 (0.3-1.8)
>4

Smoking history

18 46 0.8 (0.4-1.8) 
P-trend=0.8

Never 40 126 1.0
Ex 32 73 1.4 (0.8-2.5)
Current

BMI categories

11 22 1.7(0.8-4.0) 
P-trend=0.1

Underweight 2 10 1.0
Ideal 35 90 2.3 (0.5-11.0)
Overweight 28 81 2.2(0.4-11.0)
Obese 14 34 2.6 (0.5-13.7) 

P-trend=0.5
*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number of observations. Cl: confidence 
interval, BMI: body mass index
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5.2.2 Striae

Striae were observed in 56/308 (18%) RTRs and basic demographic details are 

shown in Table 5.4. Striae were more common in women than men (P<0.0001) and 

less common with increasing age (P-trend=0.004). Striae were more likely in those 

who had been transplanted for longer (P-trend=0.03) but this was not significant at 

the 1% level. There was no association between striae and skin type (P=0.2).

Table 5.4: Prevalence of striae by sex, age at recruitment, time since 
transplantation and skin type.

Prevalence of striae 
(number/total, %)

56/308 (18%)
OR (95% C l), P-value*

Sex
Male 20/190, 11%

Female 36/118,31%
4.1 (2.2-7.S), P<0.0001

Age
<40 years 14/63, 22%

40-49 years 22/81, 27%
50+ years 20/164, 12% 

P-trend=0.004
Time since transplantation

<5 years 12/91, 13%
5-9 years 14/74, 19%
10+ years 30/143,21%

P-trend=0.03
Skin type

I-IV 47/274, 17%

■ « _ --- ' •

V-VI 9/34, 27% 
1.9(0.8-4.7), P=0.2

*P-values were estimated after adjustment for the other variables listed in the table (test 
for linear trend when there are 3 groups). OR: odds ratio, Cl: confidence interval

Striae were not associated with either prednisolone (P=0.7) or greater BMI (P- 

trend=0.2) (Tables 5.5 and 5.6). Striae were not associated with any of the markers 

of UV exposure at the 1% significance level, but were less likely in those with a 

history of sunburn during childhood (P=0.02) or sunbed use prior to transplantation 

(P=0.02) (Tables 5.7 and 5.8).
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Table 5.5: Transplantation, renal and medication history in patients with and 
without striae.

Striae
N=56

Control
N=252

Statistics*
OR (95% Cl), P-value

Number of transplants
1 41 202 1.0
>1 15 50 1.0 (0.4-2.1), P=1.0

Pre-transplant dialysis
No 7 36 I.O
Yes 48 213 1.1 (0.5-2.8), P=0.8

Dialysis type
Haemodialysis 13 95 1.0
Peritoneal dialysis 15 64 1.2(0.5-2.8)
Both 18 51 1.9(0.8-4.5)

Underlying renal diagnosis
Glomerulonephritis 9 32

P-heterogeneity=0.2 

1.0
Cystic renal disease 3 9 1.6(0.3-7.7), P=0.6
Pyelonephritis 2 3 3.8 (0.4-34.0), P=0.2
Other nephropathy 29 152 0.9 (0.4-2.3), P=0,8
Unknown 13 56 1.0(0.4-2.8), P=1.0

Immunosuppressive medications**
Prednisolone 25 113

P-heterogeneity=0.7 

0.9 (0.5-1.6), P=0.7
Azathioprine 36 165 0 8(0.4-1.6), P=0.6
Ciclosporin 36 160 0.9 (0.5-1.8), P=0.8
Mycophenolate mofetil 8 54 0.8(0.3-1.9), P=0.6
Tacrolimus 14 54 1.6(0.7-3.5), P=0.3
Sirolimus 2 15 0.5(0.1-2.7), P=0.4

Other medications**
ACEI 22 122 0.8 (0.4-1.5), P=0.5
Aspirin 13 99 0.6 (0.3-1.3), P=0.2
Alpha blocker 13 53 1.0(0.5-2.2), P=0.9
Beta blocker 27 93 1.9 (1.0-3.5), P=0.06
Calcium channel blocker 17 82 1.2(0.6-2.3), P=0.7
Statin 24 104 1.2(0.6-2.4), P=0.6

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P- 
heterogeneity when there are 3 or more groups). N=number o f  observations,
Cl: confidence interval, ACEI: angiotensin converting enzyme inhibitor, **Medications 
at time o f  entrance to study (patients may be on >1 medication at the same time).
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Table 5.6: Social factors in patients with and without striae

Striae
N=56

Control
N=252

Statistics*
OR (95% Cl), P-value

N um ber of siblings
0 5 24 1,0
1/2 33 142 1.1 (0.4-3.4)
>3

Shared bedroom as a child

16 82 0.9 (0.3-2.9) 
P-trend=0.7

No 27 91 1.0
Yes 28 155 1.0 (0.7-1.4), P=1.0

Shared bed as a child
No 46 188 1.0
Yes 9 59 1.1 (0.7-1.8),P=0.8

P artner
No 19 68 1.0
Yes 35 181 1.4(0.8-2.4), P=0,2

N um ber of children
0 22 85 1.0
1/2 21 115 1.0(0.5-2.1)
>3

N um ber living in house

12 48 1.7(0.7-4.3)
P-trend=0.3

1 11 41 1.0
2 21 108 0.6 (0.3-1.5)
3 8 49 0.7(0.2-2.0)
>4

Smoking history

15 49 1.0 (0.4-2.6) 
P-trend=0.8

Never 34 132 1.0
Ex 16 89 0.9(0.5-1.9)
Current

BMI categories

5 26 0.8(0.3-2.3)
P-trend=0.6

Underweight 4 8 1.0
Ideal 18 107 0.3(0.08-1.4)
Overweight 20 89 0.7 (0.2-2.9)
Obese 11 37 0.8 (0.2-3.5) 

P-trend=0.2

’"OR: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, BMI: body mass index
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Table 5.7: Phenotype, outdoor occupation, outdoor hobby, and time spent 
abroad in fair skinned patients with and without striae (excluding those with a 
history of cutaneous malignancy)

Striae
N=35

Control
N=163

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 9 56 1.0
Green 4 25 1.0 (0.3-3.8)

Blue 19 

Hair colour at age 20

77 1.9(0.7-4.8) 
P-heterogeneity=0.2

Black/Dark brown 19 82 1.0
Light brown 7 57 0.5(0.2-1.3)
Blonde/Red 7 22 1.0(0.3-2.9) 

P-heterogeneity=0.6
Outdoor occupation

No 27 108 1.0
Yes 7 53 1.3 (0.5-3.5), P=0.7

Outdoor hobbies
No 14 46 1.0

Yes 20 112 1.7(0.8-4.0), P=0.2

Ever lived abroad
No 26 120 1.0

Yes 8 41 1.1 (0.4-2.7), P=0.9

Holidays abroad
No 10 58 1.0

Yes 24 103 1.0(0.4-2.5), P=1.0

*Odds ratio adjusted for sex, age at recruitment and time since transplantation 
(P-heterogeneity when there are three or more groups). N: number o f  
observation. Cl: confidence interval
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Table 5.8; Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals with and without striae (excluding 
those with a history of cutancous malignancy)

Pre-transplantation Post-transplantation
Striae
N=35

Control
N=163

Statistics* 
OR (95% Cl), 

P-value

Striae
N=35

Control
N=163

Statistics* 
OR (95% Cl), 

P-value
Freckles (face)

None 21 102 1.0 18 94 1.0
Any 13 59 0.6(0.3-15), P=0,3 16 66 08(0.5-1.6),

P=0.6

Freckles (arms)
None 19 83 1.0 15 71 1.0
Any 15 78 

Childhood sunburn (<18 years old)

0.7(0.3-1.5), P=0.3 19 89 0.8 (0.5-1.4), 
P=0,5

Never 13 
Ever 21

32
128

1,0
0.4 (0.2-0.8), 

P=0.02

Sunburn
Never 9 19 1.0 25 131 1.0

Ever 25 142 0.5 (0.2-1.2), P=0.1 9 30 1.1 (0.4-3.0), 
P=0.8

Sunbathing
Never 12 46 1.0 27 119 1.0

Ever 22 113 0.6 (0.2-1.3), P=0.2 7 42 0.4 (0.2-1.2), 
P=0.1

Sunbed use
Never 32 131 1.0 34 158 *♦

Ever 2 30 0.2 (0.03-0.7), 
P=0.02

0 2

♦OR: odds ratio adjusted for gender, age at recruitment and time since transplantation ’•"•'Too few numbers to 
calculate odds ratio, N=number of observations. Cl: confidence interval

5.2.3 Purpura

Purpura was seen in 125/308 (41%) RTRs. It was more commonly seen in women 

(P<0.0001), older RTRs (P-trend<0.0001.) and fair-skinned individuals (P==0.001). 

There was no association between purpura and time since transplantation (P- 

trend=0.9) (Table 5.9).
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Table 5.9: Prevalence of purpura by sex, age at recruitment, time since 
transplantation and skin type

Prevalence of purpura 
(number/total, %)

125/308 (41%)
OR (95% Cl) P-value*

Sex
Male 63/190, 33%

Female 62/118, 53%
2.7 (1.6-4.5), P<0.0001

Age
<40 years 10/63, 16%

40-49 years 27/81,33%
50+ years 88/164, 54% 

P-trend<0.0001
Time since transplantation

<5 years 34/91, 37%
5-9 years 26/74, 35%
10+ years 65/143, 46% 

P-trend=0.9
Skin type

I-IV 121/274, 44%

t _  ,

V-VI 4/34, 12%
0.1 (0.05-0.4), P=0.001

P-values were estimated after adjustment for the other variables listed in the table 
(test for linear trend when there are 3 groups). OR; odds ratio, Cl; confidence interval

Purpura was 4 times more common in RTRs taking prednisolone (P<0.0001). No 

association between purpura and aspirin was observed (P=0.7) (Table 5.10). No data 

on history of preceding trauma/injury was collected at time of recruitment to this 

study. There was no association between purpura and transplant or dialysis factors 

(Table 5.10) and no association between purpura and social factors significant at the 

1% level (Table 5.11). There was no consistent pattern evident regarding the 

relationship between purpura and the markers of UV exposure studied (Tables 5.12 

and 5.13). Purpura was more likely in those with a history o f outdoor occupation 

(P=0.02) and less likely in those with a history o f sunburn during childhood 

(P=0.007)
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Table 5.10: Transplantation, renal and medication history in patients with and 
without purpura.

Purpura
N=125

Control
N=183

Statistics*
OR (95% Cl), P-value

Number of transplants
1 95 148 1.0
>1 30 35 1.4 (0.7-2.8), P=0.3

Pre-transplant dialysis
No 12 31 1.0
Yes 111 150 2.5 (0.8-4.9), P=0.1

Dialysis type
Haemodialysis 46 62 1.0
Peritoneal dialysis 32 47 0.9 (0.4-1.8)
Both 30 39 0.9(0.4-1.9)

Underlying renal diagnosis
Glomerulonephritis 16 25

P-heterogeneity=0.9 

1.0
Cystic renal disease 3 9 0.5 (0.09-2.5)
Pyelonephritis 1 4 0.4 (0.03-4.0)
Other nephropathy 79 102 1.0(0.4-2.2)
Unknown 25 43 0.6(0.8-0.3)

Immunosuppressive medications**
Prednisolone 75 63

P-heterogeneity=0.9 

4.1 (2.3-7.0), P<0.0001
Azathioprine 77 124 0.8 (0.5-1.4), P=0,5
Ciclosporin 79 117 0.7 (0.4-1.2), P=0,2
Mycophenolate mofetil 21 41 0.8 (0.4-1.5), P=0.4
Tacrolimus 30 38 1.5 (0.8-3.0), P=0.2
Sirolimus 5 12 1.0 (0.3-3.5), P=1.0

Other medications**
ACEI 67 77 1.4(0.8-2.3), P=0.3
Aspirin 51 61 1.1 (0.7-1.9), P=0.7
Alpha blocker 21 45 0.7 (0.4-1.3), P=0.2
Beta blocker 50 70 1.0 (0.6-1.7), P=1.0
Calcium channel blocker 44 55 1.3 (0.8-2.2), P=0.4
Statin 60 68 1.3 (0.7-2.1), P=0.4
Vitamin D 29 29 1.7(0.9-3.3), P=0.1

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P-heterogeneity 
when there are 3 or more groups), N=number o f  observations. Cl: confidence interval, ACEI: 
angiotensin converting enzyme inhibitor, **Medications at time o f  entrance to study (patients may 
be on >1 medication at the same time).
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Table 5.11: Social factors in patients with and without purpura

Purpura
N=125

Control
N=183

Statistics*
OR (95% Cl), P-value

Number of siblings
0 15 14 1.0
1 or 2 77 98 0.9(0.4-2.0)
>3

Shared bedroom as a child

31 67 0.6 (0.2-1.5) 
P-trend=0.2

No 48 70 1.0
Yes 74 109 0.9 (0.7-1.2), P=0.3

Shared bed as a child
No 91 143 1.0
Yes 32 36 0.7 (0.4-1.1), P=0.1

Partner
No 26 61 1.0
Yes 97 119 0.6 (0.4-1.1), P=0.1

Number of children
0 32 75 1.0
1 or 2 65 71 1.4 (0.8-2.6)
>3

Number living in house

26 34 1.3 (0.6-2.7) 
P-trend=0.4

1 18 34 1.0
2 69 60 1.7(0.8-3.6)
3 19 38 0.9 (0.4-2.2)
>4

Smoking history

17 47 0.9(0.4-2.3)
P-trend=0.3

Never 62 104 1.0
Ex 46 59 1.2 (0.7-2.1)
Current

BMI categories

16 18 2.5 (1.0-6.1) 
P-trend=0.08

Undemeight 8 4 1.0
Ideal 52 73 0.5 (0.1-2.0)
Overweight 43 66 0.4 (0.1-1.7)
Obese 18 30 0.4 (0.1-1.7) 

P-trend=0.2

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number of observations. Cl: confidence 
interval, BMI: body mass index
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Table 5.12: Phenotype, outdoor occupation, outdoor hobby, and time spent 
abroad in fair skinned patients with and without purpura (excluding those 
with a history of cutaneous malignancy)

Purpura
N=82

Control
N=116

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 33 32 1.0
Green 9 20 0.4 (0.2-1.2)

Blue 38 58 0.8(0.4-1.6) 
P-heterogeneity=0,5

Hair colour at age 20
Black/Dark brown 40 61 1.0

Light brown 27 37 1.1 (0.6-2.3)
Blonde/Red 13 16 2.1 (0.8-5.6) 

P-heterogeneity=0.2
Outdoor occupation

No 52 83 1.0
Yes 28 32 2.6(1.2-5.6), P=0.02

Outdoor hobbies
No 24 36 1.0

Yes 54 79 0.8 (0.4-1.6), P=0.5

Ever lived abroad
No 57 89 1.0

Yes 23 26 0.9 (0.4-1.8), P=0.7

Sunny holidays
No 28 40 1.0

Yes 52 75 0.7 (0.3-1.4), P=0.3

*Odds ratio adjusted for sex, age at recruitment and time since transplantation 
(P-heterogeneity when there are three or more groups). N=number o f  observations, 
Cl: confidence interval
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Table 5.13: Presence of freckles and sun exposure behaviour pre- and post 
transplantation in fair skinned individuals w'ith and without purpura 
(excluding those with a history of cutaneous malignancy)

P re-transp lan tation Post-transp lan tation
P u rp u ra

N=82
C ontrol
N=116

Statistics* 
O R  (95%  C l), 

P-value

P u rp u ra
N=82

C ontrol
N=116

Statistics* 
O R  (95%  C l), 

P-value
Freckles (face)

None 56 67 1.0 50 62 1.0
Any 24 48 0,7 (0.4-1.5), 

P=0.4
29 53 0.9 (06-1 .4 ),

P=0.8

Freckles (arm s)
None 49 53 1.0 38 48 1.0
Any 31 62 

C hildhood sunburn  (<18 years old)

0.5 (0.2-1.0), 
P=0.04

41 67 0.8 (0.6-1.1), 
P=0.2

Never
E ver

27
52

18
97

1.0
0.4 (0.2-0.7), 

P=0.007

S unburn
Never 9 19 1.0 64 92 1.0

Ever 71 96 1.4(0.5-3.7),
P=0.5

16 23 2.3 (0.9-5.7), 
P=0.08

Sunbathing
Never 23 35 1.0 66 80 1.0

Ever 56 79 0.7(0.4-1.5),
P=0.4

14 35 0.5 (0.2-1.2), 
P=0.1

Sunbed use
Never 65 98 1.0 79 113 * *

Ever 15 17 1.5(0.6-3.7),
P=0.4

0 2

*0R: odds ratio adjusted for gender, age at recruitment and time since transplantation. """Too few numbers to 
calculate odds ratio, N=number o f observations. Cl: confidence interval

125



5.2.4 Telangiectasia

TeJangiectasias were observed in 136/308 (44%) RTRs. Telangiectasias were more 

common in older RTRs (P-trend<0.0001) but were not related to gender (P=0.9) or 

time since transplantation (P-trend=0.4) and were observed only in fair skinned 

individuals (Table 5.14).

Table 5.14: Prevalence of telangiectasia by sex, age at recruitment, time since 
transplantation and skin type

Prevalence of telangiectasia 
(number/total, %)

136/308 (44%)
OR (95% Cl) P-value*

Sex
Male 52/118, 44%

Female 84/190, 44%
1.1 (0.6-1.8), P=0.9

Age
<40 years 11/63, 18%

40-49 years 29/81, 36%
50+ years 96/164, 59% 

P-trend<0.0001
Time since transplantation

<5 years 33/91, 36%
5-9 years 31/74, 42%
10+ years 72/143, 50% 

P-trend=0.4
Skin type

I-rv 136/274, 50%
V-VI 0/36, 0% 

P=1.0

*P-values were estimated after adjustment for the other variables listed in the table (test for linear 
trend when there are 3 groups). OR: odds ratio, Cl: confidence interval

Telangiectasias were not associated with prednisolone (P=0.6) but were more 

common in those taking mycophenolate mofetil (P=0.05) and those taking calcium 

channel blockers (P=0.04), but these associations were not significant at the 1% 

level (Table 5.15). Telangiectasias were less common in those who had undergone 

both haemo- and peritoneal dialysis (P=0.005) (Table 5.15). Telangiectasias were 

not associated with social factors examined (Table 5.16).
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Table 5.15: Transplantation, renal and medication history in patients with and 
without telangiectasia.

Telangiectasia
N=136

Control
N=172

Statistics*
OR (95% C l), P-value

Number of transplants
1 112 131 1.0
>1 24 41 0.5 (0.3-1.0), P=0.04

Pre-transplant dialysis
No 21 22 1.0
Yes 114 147 1.0(0.5-2.0), P=0.9

Dialysis type
Haemodialysis 59 49 1.0
Peritoneal dialysis 29 50 0.6 (0.3-1.1)
Both 21 48 0.3 (0.2-0.7)

Underlying renal diagnosis
Glomerulonephritis 17 24

P-heterogeneity=0.005

1.0
Cystic renal disease 3 9 0.5(0.1-2.5)
Pyelonephritis 2 3 0.9(0.1-8.8)
Other nephropathy 81 100 0.8(0.4-1.9)
Unknown 33 36 1.1 (0.4-2.7)

Immunosuppressive medications**
Prednisolone 61 77

P-heterogeneity=0.8 

1.2(0.7-2.0), P=0.6
Azathioprine 86 115 1.0 (0.6-1.7), P=0.9
Ciclosporin 94 102 1.3 (0.7-2.3), P=0.4
Mycophenolate mofetil 31 31 2.1 (1.0-4.1), P=0.05
Tacrolimus 24 44 0.7 (0.4-1.3), P=0.2
Sirolimus 5 12 1.0 (0.3-3.6), P-1.0

Other medications**
ACEI 71 73 1.0(0.6-1.7), P=1.0
Aspirin 52 60 0.8(0.5-1.4), P=0.5
Alpha blocker 28 38 1.1 (0.6-2.2), P=0.7
Beta blocker 54 66 0.9(0.6-1.6),P-0.8
Calcium channel blocker 52 47 1.8(1.0-3.2), P=0.04
Statin 61 67 1.0(0.6-1.8),P=0.9
Vitamin D 26 32 1.0(0.5-1.9),P=1.0

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P- 
heterogeneity when there are 3 or more groups). N=number o f  observations.
Cl: confidence interval, ACEI: angiotensin converting enzyme inhibitor, **Medications 
at time o f  entrance to study (patients may be on >1 medication at the same time).
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Table 5.16: Social factors in patients with and without telangiectasia

Telangiectasia
N=136

Control
N=172

Statistics*
OR (95% CI),P-value

Number of siblings
0 15 14 1.0
1 or 2 78 97 0.9 (0.4-2.0)
>3 41 57 1.2(0.5-3.0)

Shared bedroom as a child
No 53 65

P-trend=0.5

1.0
Yes 82 101 0.8 (0.5-1.4), P=0.4

Shared bed as a child
No 102 132 1.0
Yes 32 36 0.9(0.5-1.8),P=0.8

Partner
No
Yes 32 55

1.0
0.8 (0.5-1.5), P=0.6

Number of children
0

103

39

113

68 1.0
1 or 2 66 70 0.9 (0.5-1.7), P=0.8
>3 30 30 1.3(0.6-2.9), P=0.5

Number living in house 
1 19 33

P-trend=0.6

1.0
2 70 59 1.7 (0.8-3.5)
3 25 32 1.4 (0.6-3.4)
>4 21 43 1.5(0.6-3.6)

Smoking history
Never 67 99

P-trend=0.6

1.0
Ex 56 49 1.4 (0.8-2.5)
Current 12 21 1.4 (0.6-3.5)

BMI categories
Underweight 5 7

P-trend=0.2

1.0
Ideal 52 73 1.6(0.4-5.6)
Overweight 51 58 18(0.5-6.6)
Obese 24 24 2.8(0.7-11.5)

P-trend=0.1

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for 
linear trend when there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, BMI: body mass index
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There was no association between telangiectasia and any o f the markers o f UV 

exposure studied (Tables 5.17 and 5.18).

Table 5.17: Phenotype, outdoor occupatioii, outdoor hobby, and time spent 
abroad in fair skinned patients with and without telangiectasia (excluding 
those with a history of cutaneous malignancy)

Telangiectasia
N=90

Control
N=108

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 29 36 1.0
Green 12 17 1.0(0.4-2.7)

Blue 46 50 1.4 (0.7-2.9) 
P-heterogeneity=0.3

Hair colour at age 20
Black/Dark brown 42 59 1.0

Light brown 33 31 l.7(0.9-3.4)
Blonde/Red 14 15 2.4 (0.9-6.3) 

P-heterogeneity=0.05
Outdoor occupation

No 61 74 1.0
Yes 28 32 0.8 (0.4-1.7), P=0.6

Outdoor hobbies
No 33 27 1.0

Yes 55 78 1.8 (0.9-3.7), P=0.09

Ever lived abroad
No 89 77 1.0

Yes 20 29 1.6(0.8-3.3),P=0.2

Sunny holidays
No 35 33 1.0

Yes 54 73 1.1 (0.6-2.1), P=0.9

*Odds ratio adjusted for sex, age at recruitment and time since transplantation 
(P-heterogeneity when there are three or more groups). N=number o f  observations. 
Cl: confidence interval
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Table 5.18: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals with and without telangiectasia 
(excluding those with a history of cutaneous malignancy)

Pre-transplantation________________________ Post-transplantation
Telangiectasia

N=90

Control

N=108

Statistics* 
OR (95% Cl), 

P-value

Telangiectasia

N=90

Control

N=108

Statistics * 
OR (95% Cl), 

P-value
Freckles (face)

None 59 64 1.0 52 60 1.0
Any 30 42 1.2(06-2.4),

P=0,6
36 46 1.2 (0.7-2.0), 

P=0.6

Freckles (arms)
None 48 54 1.0 37 49 1.0
Any 41 52

Childhood sunburn (<18 years old) 
Never 21 24 

Ever 67 82

1.2 (G.6-2.2), 
P=0.6

1.0
1.2(0.6-2.5),

P=0,7

51 57 1.3 (0.8-2.3), 
P=0.3

Sunburn
Never 13 15 1.0 72 84 1.0

Ever 76 91 0.7 (0.3-1.8), 
P=0.5

17 22 1.7(0.7-40),
P=0.2

Sunbathing
Never 27 31 1.0 68 78 1.0

Ever 62 73 0.8(0.4-16),
P=0.5

21 28 1.1 (0.5-2.3), 
P=0.8

Sunbed use
Never 77 86 1.0 88 104 **

Ever 12 20 08(0.3-1.9),
P=0.6

0 2

*0R: odds ratio adjusted for gender, age at recruitment and time since transplantation. **Too few numbers to 
calculate odds ratio, N=number of observations. Cl: confidence interval

5.3 Discussion

A range o f benign cutaneous iatrogenic and other cutaneous conditions were 

identified in the study population. Gingival hyperplasia is likely to be an iatrogenic 

finding as it was strongly associated with ciclosporin and the combination o f 

ciclosporin and calcium channel blockers. Regarding possible cutaneous 

Cushingoid findings, purpura was associated with steroid intake but neither striae 

nor telangiectasias were so perhaps these are physiological rather than iatrogenic. 

Studies published in the literature tend to use descriptive statistics when describing 

potential iatrogenic effects. Literature review did not identify any studies that 

looked at correlations between cutaneous Cushingoid findings and steroid intake to
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confirm the relationship between the two. In this study, moon shaped facies or 

altered fat distribution were not recorded.

Atopic dermatitis and psoriasis were uncommon in the RTRs studied. This is 

unsurprising given the fact that immunosuppressive agents may be used

therapeutically in these conditions and clinical improvement of both conditions have 

been reported after organ transplantation^^ '̂  ̂'̂ .̂

5.3.1 Gingival hyperplasia

Gingival hyperplasia was detected in 27% of the study population which is within 

the prevalence reported in the literature since the introduction o f ciclosporin in the 

but is lower than the prevalence reported from paediatric

populations'*'’̂ '. No association between gender, age, time since transplantation or 

skin type and gingival hyperplasia was identified, which contrasts with the 

suggestion that gingival hyperplasia is most common in the early post transplant 

period and gradually resolves with time^^. The most significant risk factor for

gingival hyperplasia identified was intake of ciclosporin. A combination of

ciclosporin and calcium channel blockers was also a risk factor for gingival 

hyperplasia and this has been recognised previously . Poor oral hygiene and 

gingival infection may contribute to development of gingival hyperplasia^'* but no 

statistically significant association between gingival hyperplasia and smoking was 

identified in this study.

5.3.2 Striae

Striae were seen more commonly in younger women with an overall prevalence of 

18% which fits within the rates reported in transplant populations 

previously ’ ’ ’ . No association between striae and either oral prednisolone 

intake or raised BMI was found. It is possible that striae were not related to 

transplantation and were merely a normal physiological finding in young females, 

particularly as post-partum striae were not separated from other striae in this study. 

Several studies o f pregnant women looking at striae gravidarum have found that 

younger age is a significant risk factor for developing striae during pregnancy^^’"̂ "̂* 

and in paediatric transplant populations striae are only seen in adolescents'*^.
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5.3.3 Purpura

Purpura was present in 46% of the study population. This is lower than observations 

made in early studies when steroid doses used were higher but falls within the 

range reported since then^^’̂ ’̂̂ ’̂̂ .̂ No association between purpura and time since 

transplantation was identified which contrasts with studies that report a reduction in 

steroid induced cutaneous effects with increasing time post transplantation as 

steroid doses are tapered ’ . Purpura was more common in women and in older 

RTRs which may reflect physiological rather than transplant specific findings. As 

purpura was significantly associated with steroid intake, it is reasonable to conclude 

that the iatrogenic effect o f oral steroids plays a role in the aetiology of purpura. 

Although purpura may be a feature o f photo ageing, no association was found 

between purpura and markers of UV exposure.

5.3.4 Telangiectasia

Telangiectasias were observed in 44% of the RTRs examined with this is within 

rates previously reported^^’̂ ’̂̂ ’̂̂ *. Telangiectasias were more common with 

increasing age and not associated with gender or time post transplantation. 

Surprisingly, there was no association with steroids. Previous studies have
“XUsuggested that telangiectasia in RTRs may be iatrogenic ’ ’ as a result of

steroids used in the immunosuppression regimen. An association between 

telangiectasia and calcium channel blockers was found, but this association was not 

as strong as that reported in a study of 82 RTRs from the same transplant centre 

published in 2003^^. The association with mycophenolate mofetil has not been 

previously reported and may be due to chance as it was not significant at the 1% 

level. Telangiectasia may be a feature of photo ageing and therefore an association 

with older age is to be expected. However, no association with any o f the markers 

o f UV exposure was found.
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6 Seborrhoeic dermatitis

6.1 Introduction

Seborrhoeic dermatitis is a chronic dermatitis with a distinctive morphology and 

distribution^"^* .̂ It was first described by Unna over a century ago^^ .̂ There is no 

evidence o f a genetic predisposition to this skin disease.

6.1.1 Epidemiology

The prevalence of seborrhoeic dermatitis in the general population is approximately 

1-3%''®’̂ '̂ °’̂ ^̂ , although mild degrees of dandruff are much more common '̂*®. The
111 112 267prevalence in patients with HIV infection can range between 30% and 83% ’ ’ 

Immune system impairment secondary to complement deficiency may also 

predispose to seborrhoeic dermatitis^^^. A study of skin conditions in homeless men
269in Boston reported an increased prevalence of seborrhoeic dermatitis of 13.3% . A

European study of mountain guides found 16.3% of those examined had seborrhoeic 

dermatitis of the scalp and face^™. This study concluded that localised cutaneous 

immunosuppression secondary to prolonged UV exposure resulted in an increased 

prevalence of seborrhoeic dermatitis amongst the mountain guides examined. No 

studies to date have specifically investigated the prevalence of seborrhoeic 

dermatitis amongst RTRs. Studies that have looked at benign cutaneous conditions 

in RTRs have found seborrhoeic dermatitis clinically in 1.5%^^ -  14%^^ of those 

examined. A study of heart transplant recipients detected seborrhoeic dermatitis in 1 

of the 140 individuals examined'*^. One study concluded that seborrhoeic dermatitis 

is not seen in transplant recipients as immunosuppressive medications do not 

immunosuppress sufficiently for the disease to appear, but did not provide evidence 

to support this hypothesis^^. It has been reported that seborrhoeic dermatitis is more 

common in several neurological^^' and general medical conditions '̂*® -  Parkinson’s 

disease, multiple sclerosis, stroke, depression, myocardial infarction, malabsorption, 

epilepsy, obesity, alcoholism and alcoholic pancreatitis. Males are more commonly 

affected than females at all ages '̂*°. Seborrhoeic dermatitis of infancy is seen in the
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first few months o f hfe and may be the same condition that is seen in adolescence 

and adult life^’ .̂

6.1.2 Pathogenesis

The exact aetiology and pathogenesis o f seborrhoeic dermatitis is not clear. Factors 

that may contribute include; (i) the Malassezia (previously Pityrosporum) genus of 

yeast, (ii) an altered immune response to this yeast and (iii) altered sebum 

production and/or composition.

Yeasts of the Malassezia genus are part of the normal skin flora but are also thought 

to play an important role in the aetiology of pityriasis versicolor, Malassezia 

folliculitis, atopic dermatitis and seborrhoeic dermatitis . Currently there are 11 

species in the genus Malassezia described^^^, most of which are lipophilic. Evidence 

that supports the role for Malassezia in the aetiology of seborrhoeic dermatitis 

includes treatment studies that report response of seborrhoeic dermatitis to anti- 

fungal agents^’"*'̂ ^̂ . In addition, a reduction in the number of Malassezia on the skin 

during treatment correlates with clinical improvement and seborrhoeic dermatitis 

recurs when numbers of this yeast increase again . A recent Japanese study found 

that lesional skin harboured approximately 3 times the population o f genus 

Malassezia found in non-lesional skin

The immune response to Malassezia has been considered as a contributory factor to 

the aetiology of seborrhoeic dermatitis, given the increased prevalence of this skin 

disorder in patients with immunosuppressive disorders ’ . However, studies that
110 271have investigated this hypothesis have come up with conflicting results ’

278 280Studies regarding specific IgG to Malassezia are inconclusive ' . IgE antibodies 

against Malassezia furfur antigens have been found in individuals with conditions 

other than seborrhoeic dermatitis, namely atopic dermatitis . Inflammation seen in

seborrhoeic dermatitis may in fact be irritant rather than immunogenic, caused by
282production of toxic metabolites by Malassezia

The role o f seborrhoea in the pathogenesis o f this dermatosis is also debatable^”*̂ . 

Seborrhoeic dermatitis is seen in anatomical areas that have a rich supply of
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sebaceous glands^"* .̂ Conditions which may result in pooling o f sebum have higher 

prevalence of seborrhoeic dermatitis e.g. Parkinson’s disease and facial nerve 

paralysis '̂*^. There is no conclusive evidence that any qualitative abnormalities in 

the composition of sebum are seen in seborrhoeic dermatitis. Some authors believe 

that conditions known to occur in association with increased sebum production e.g. 

acne, are related to seborrhoeic dermatitis^*^ It is interesting to note that RTRs have 

an increased prevalence o f conditions involving the sebaceous glands -  sebaceous 

gland hyperplasia, acne, etc. ’ ’ .

6.1.3 Clinical features

Lesions o f seborrhoeic dermatitis tend to be yellowish red in colour and covered in 

greasy scales. In adults, the scalp, face and trunk may all be involved and 

generalised seborrhoeic dermatitis is occasionally seen̂ '*®. Dandruff is the earliest 

manifestation of seborrhoeic dermatitis and perifollicular erythema and scale may 

extend to involve the entire scalp '̂^”. The medial eyebrows, glabella and nasolabial 

folds are characteristically involved on the face with erythema and scale. Blepharitis 

is also common. The most common truncal involvement is on the mid-chest and 

interscapular area on the back. An intertrigo-like presentation may be seen with 

involvement o f the axillae, groins, submammary regions and the umbilicus. The 

genitalia may also be involved^'^'’.

6.1.4 Histopathology

Histology of the lesions in seborrhoeic dermatitis is not diagnostic. Features o f both 

psoriasis and chronic dermatitis are seen. There is acanthosis, spongiosis and mild 

chronic inflammatory infiltrate in the dermis '̂^®. The “squirting o f papilla” described 

by Pinkus and Mehregan^^'* is the likely initial event. There is an increase in 

keratinocyte production and desquamation. Seborrhoeic dermatitis in patients with 

HIV tends to show more follicular involvement, more plasma cells and more 

prominent Malassezia yeasts
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6.1.5 Management

There is no cure for seborrhoeic dermatitis and regular treatment is usually required. 

Dandruff is managed by frequent use of medicated shampoos acting against 

Malassezia yeasts (selenium sulphide and ketoconazole) and tar shampoos. 

Cutaneous lesions are treated with mild topical corticosteroids, often combined with 

an anti-yeast preparation such as clotrimazole (Canestan HC®) or miconazole 

(Daktacort®). In addition to anti-fungal effects, ketoconazole gel has been shown to 

have anti-inflammatory, sebostatic and anti-proliferative effects, all o f which are 

reportedly optimised by a gel preparation^*^ Topical pimecrolimus 1% has been 

used effectively in HIV positive patients with mild to severe facial seborrhoeic 

dermatitis and elderly males with moderate to severe facial seborrhoeic 

dermatitis^*^. Topical tacrolimus is also o f reported benefit in the management of 

seborrhoeic dermatitis^**’̂ ^̂ . Unresponsive cases may improve with ultraviolet 

therapy or oral anti-fungals (itraconazole or terbinafme). Rarely, systemic 

corticosteroids or isotretinoin are required for resistant generalised cases o f 

seborrhoeic dermatitis^"*”.

6.2 Results

Seborrhoeic dermatitis was identified clinically in 29/308 (9.5%) RTRs. This 

dermatosis was observed more often in males than females (P-exact=0.004). The 

prevalence of seborrhoeic dermatitis increased with increasing age; mean age of 

those with seborrhoeic dermatitis 56+/-15 years versus 51+/-13 years in those 

without but this was not statistically significant (P-exact=0.8). Seborrhoeic 

dermatitis was also more common in those who had been transplanted for longer 

duration; mean time since transplantation in those with seborrhoeic dermatitis 14 

years (+/-7 years) versus 10 years (+/-S years) in those without seborrhoeic 

dermatitis (P-exact=0.02). There was no significant association between seborrhoeic 

dermatitis and skin type (P-exact=0.8). Confounding factors could not be allowed 

for in the analysis as numbers with seborrhoeic dermatitis were too few (Table 6.1). 

In 2 patients, the onset o f seborrhoeic dermatitis preceded transplantation and these 

2 patients had been transplanted for less than 5 years at time of entrance to this 

study.

136



Table 6.1: Prevalence of seborrhoeic dermatitis by sex, age at recruitment, time 
since transplantation and skin type.

Prevalence of seborrhoeic dermatitis 
(number/total, %)

29/308 (9.5%) 
Statistics*

Sex

Age

Female
Male

Mean age in years (SD) 
<40 years 

40-49 years 
50+ years

Time since transplantation
Mean time since transplantation

(SD) 
<5 years 

5-9 years 
10+ years

Skin type
I-IV

V-Vl

4/118, 3% 
25/190, 13% 

P-exact=0.004

56 (+ /-1 5 )/5 1  (+/-13) 
4/63, 6%

8/81, 10% 
17/160, 11% 
P-exact=0.8

1 4 (+ /-7 ) / 10(+/-8)

3 /91 ,3%
7/74, 9.5% 

19/143, 13% 
P-exact=0.02

27/274, 10% 
2/34, 6% 

P-exact=0.8

P-values were estimated using 2-sided Fisher’s exact test and all calculations were 
unadjusted as numbers few (confidence interval not calculated). SD: standard deviation

6.2.1 Clinical features of seborrhoeic dermatitis

The most common sites of involvement (Fig. 6.1 and Table 6.2) were the face 

(28/29) and scalp (26/29), while the trunk was also frequently involved; chest in 

16/29 and back in 11/29. Flexural involvement was seen in 7/29. Surface area 

involved (calculated using the “rule of nines” which divides the body surface area 

into areas of 9% or multiples of 9%) ranged from 2-24% with a mean of 7% (+/- 

6%) and a median o f 5%. Erythema, scaling and greasiness of areas affected by 

seborrhoeic dermatitis was mild-moderate for the majority o f RTRs examined 

(details shown in Table 6.2). Subjectively, those with seborrhoeic dermatitis 

described their cutaneous symptoms as mild in 11/29, moderate in 15/29 and severe
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in 2/29. Frequency o f symptoms was reported as rare in 3/29, intermittent in 17/29 

and constant in 9/29.

Seven patients had folliculitis (possibly due to Malassezia) and 1 had blepharitis. 

Other cutaneous findings were seen in 24/29. These included 22 with 

hypertrichosis, 20 with seborrhoeic warts, 17 with viral warts, 16 with 

telangiectasia, 12 with skin tags, 9 each with gingival hyperplasia and sebaceous 

hyperplasia, 7 with dry skin and 1 each with rosacea, acne and psoriasis.

Fig. 6.1: Sites involved in renal transplant recipients with seborrhoeic 
dermatitis

Face -  28/29 Scab -  26/29

Chest -  16/29
Back -  11/29

Flexures -  7/29
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Table 6.2: Clinical features of seborrhoeic dermatitis in renal transplant 
recipients

Pt Areas
involved

%
SA

Erythema* Scaling* Greasiness* Subjective
severity**

1 S,F,C,B,Fx 18 Severe Severe Mild Severe
2 S,F,C,B 11 Severe Mild Moderate Mild
3 S,F,C 5 Mild Severe Mild Moderate
4 S,F 3 Mild Mild Mild Mild
5 S,F 3 Mild Mild Mild Mild
6 S,B 5 Mild Mild Mild Moderate
7 S,F 3 Mild Mild Mild Mild
8 F 2 Mild Mild Mild Mild
9 F,C,B,Fx 24 Moderate Moderate Mild Severe
10 S,F,C,Fx 7 Moderate Mild Mild Mild
11 S,F,C 5 Moderate Mild Moderate Mild
12 S,F,C 4 Moderate Moderate Moderate Moderate
13 S,F,C 6 Missing Missing Missing Moderate
14 S,F,B,Fx 10 Mild Mild Moderate Moderate
15 S,F,C 6 Moderate Moderate Moderate Moderate
16 S,F,C,Fx 4 Moderate Moderate Moderate Moderate
17 S,F,C,B,Fx 24 Moderate Moderate Mild Moderate
18 S,F 4 Mild Mild Mild Moderate
19 S,F 4 Mild Mild Mild Mild
20 S,F,C,B 12 Moderate Severe Moderate Moderate
21 F 2 Missing Missing Missing Moderate
22 S,F,C,B 9 Mild Mild Moderate Moderate
23 S,F 3 Mild Moderate Mild Mild
24 S,F,C,B 5 Moderate Moderate Moderate Moderate
25 S,F 4 Mild Mild Mild Mild
26 S,F,C.B,Fx 10 Missing Missing Missing Missing
27 S,F,C,B 9 Moderate Moderate Moderate Moderate
28 S,F 3 Mild Moderate Moderate Mild
29 S,F 5 Moderate Mild Moderate Moderate
Pt=patient, SA=surface area; S=scalp, F=face, C=chest, B=back, Fx=flexures, % surface area 
involved calculated using “rule o f  nines”, *degree o f  erythema, scaling and greasiness graded 
objectively as mild, moderate or severe, **subjective severity graded by patient as mild, moderate or 
severe, rows in italics are patients with onset o f  seborrhoeic dermatitis preceding transplantation

6.2.2 Clinical history of seborrhoeic dermatitis

Renal transplant recipients with seborrhoeic dermatitis reported the onset o f their 

rash to be less than 1 year previously in 2/29 cases, 1-5 years previously in 13/29 

and greater than 5 years previously in 14/29.

Relieving factors were reported in 6/29. These included sunshine in 2/29, topical 

treatment (with Daktacort®) in 3/29 and cold weather in 1/29. Exacerbating factors
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were reported in 11/29, including 3 individuals with more than one exacerbating 

factor. These included sunshine in 7/29, stress in 5/29 and swimming (in a 

chlorinated swimming pool) in 2/29. Overall, 15/29 reported neither relieving nor 

exacerbating factors (data missing for 1 patient).

None of the patients with seborrhoeic dermatitis had a known family history of this 

skin condition.

Other medical conditions (apart from renal transplantation) were seen in 18/29. 

These included hypertension (12), atopy (4), gout (3), ischaemic heart disease (3), 

diabetes (1), endometriosis (1), spina bifida (1), hypothyroidism (1) and 

bronchiectasis (1). None of the patients with seborrhoeic dermatitis had 

Parkinsonism, epilepsy, malabsorption or alcoholism.

Twenty-three of the 29 had received treatment for their seborrhoeic dermatitis in the 

past. Twelve had received emollients, 7 anti-yeast shampoos, 6 topical steroids 

(mild-moderate potency), 6 combined topical steroid and anti-fungal treatment and 

1 topical anti-fungal therapy.

6.2.3 Transplantation and medical history and seborrhoeic dermatitis

Neither transplantation nor dialysis factors was significantly associated with 

seborrhoeic dermatitis (Table 6.3). Seborrhoeic dermatitis was less likely in patients 

taking prednisolone (P-exact=0.006) or tacrolimus (P-exact=0.008) as part o f their 

immunosuppression regimen and more likely in those RTRs taking azathioprine (P- 

exact=0.04) or ciclosporin (P-exact=0.008). Again, numbers were too small to allow 

for confounding factors.
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Table 6.3: Transplantation, renal and medication history in patients with and 
without seborrhoeic dermatitis.

Seborrhoeic 
dermatitis (N=29)

Control (N=279) Statistics*

Number of transplants
1 22 221
>1 7 58 P-exact=0.6

Pre-transplant dialysis
No 7 36
Yes 22 239 P-exact=0.2

Dialysis type
Haemodialysis 15/22 93/239
Peritoneal dialysis 5/22 74/239
Both 2/22 67/239

Underlying renal diagnosis
Glomerulonephritis 5 36

P-exact=0.05

Cystic renal disease 2 10
Pyelonephritis 0 5
Other nephropathy 13 168
Unknown 9 60

Immunosuppressive medications**
Prednisolone 6 132

P-exact=0.4

P-exact=0.006
Azathioprine 24 177 P-exact=0.04
Ciclosporin 25 171 P-exact=0.008
Mycophenolate mofetil 0 62 P-exact=0.002
Tacrolimus 1 67 P-exact=0.008
Sirolimus 0 17 P-exact=0.4

Other medications**
ACEI 20 124 P-exact=0.02
Aspirin 8 104 P-exact=0.4
Alpha blocker 8 58 P-exact=0.5
Beta blocker 14 106 P-exact=0.3
Calcium channel blocker 8 91 P-exact=0.7
Statin 9 119 P-exact=0.2
Vitamin D 4 54 P-exact=0.6

* P values were estimated using 2-sided Fisher’s exact test and were unadjusted as numbers few,
N=number o f  observations, ACEI: angiotensin converting enzyme inhibitor
**Medications at time o f  entrance to study (patients may be on >1 medication at the same time)
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6.2.4 Ultraviolet exposure and seborrhoeic dermatitis

There were only 12 fair-skinned RTRs with seborrhoeic dermatitis without a history 

of cutaneous malignancy. Therefore analyses were carried out on all fair-skinned 

RTRs with seborrhoeic dermatitis (27 in total) and findings are outlined in Tables

6.4 and 6.5. As numbers were few, confounding factors could not be allowed for 

and statistical analyses were therefore crude. No consistent pattern emerged. History 

of outdoor hobbies was more likely in those with seborrhoeic dermatitis (P- 

exact=0.01), while a history o f living abroad was less likely (P-exact=0.02).

Table 6.4; Phenotype, outdoor occupation, outdoor hobby, and time spent 
abroad in fair skinned patients with and without seborrhoeic dermatitis

Seborrhoeic dermatitis (N=27) Control
(N=247)

Statistics*

Eye colour
Brown 12 80
Green 3 34

Blue 12 124
P-exact=0.5

Hair colour (at age 20)
Black/Dark brown 11 125

Light brown 10 75
Blonde/Red 6 43

P-exact=0.5
Ever had outdoor occupation

No 15 162
Yes 12 82 P-exact=0.3

Ever had outdoor hobbies
No 2 72

Yes 25 169 P-exact=0.01

Ever lived abroad
No 25 177

Yes 2 67 P-exact=0.02

*P-values were estimated using 2-sided Fisher’s exact test and were unadjusted as numbers few), N: 
number o f observations
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Table 6.5: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair skinned individuals with and without seborrhoeic 
dermatitis

Pre-transplantation Post-transplantation
Seborrhoeic
dermatitis

N=27

Control

N=249

Statistics* Seborrhoeic
dermatitis

N=27

Control

N=249

Statistics*

Freckles (face) 
None 
Any

17
10

149
95 P-

exact=1.0

16
11

134
108 P-

exact=0,8

Freckles (arms) 
None 
Any

14
13

123
121 P-

exact=1.0

13
14

101
141 P-

exact=0.5

Childhood sunburn (<18 years old)
Never 9 53 

Ever 18 187 P-
exact=0.2

-
-

Sunburn^
Never

Ever
2

25
33

208 P-
exact=0,6

20
7

201
41 P-

exact=0,3

Sunbathing
Never

Ever
11
16

65
174 P-

exact=0.2

21
6

187
57 P-

exact=1.0

Sunbed use 
Never 

Ever
25
2

204
39 P-

exact=0.4

27
0

239
4 P-

exact=1.0

Sunny holidays 
Never 

Ever
8
19

61
180 P-

exact=0,7

7
20

101
142 P-

exact=0.2

*P values were estimated using 2-sided Fisher’s exact test and unadjusted as numbers few, N=number of 
observations

6.3 Discussion

This is the first study to look in detail at seborrhoeic dermatitis in RTRs. The 

prevalence of seborrhoeic dermatitis was just under 10% of the study population. 

This is a higher prevalence than previously reported in adult non- 

immunosuppressed p o p u l a t i o n s ' b u t  lower than the prevalence reported in 

those immunosuppressed secondary to HIV infection” There are no diagnostic 

criteria for seborrhoeic dermatitis and histology is often unhelpfuP'^*’. Therefore the
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diagnosis was based on the characteristic clinical appearance (Section 2.2.4). 

Patients were only examined on one occasion which raises the possibility that RTRs 

with seborrhoeic dermatitis may have been missed if their cutaneous disease was 

quiescent at time of examination. As numbers with seborrhoeic dermatitis were few, 

it was not possible to allow for potential confounding factors in the analyses. 

Therefore crude statistical analyses were relied upon.

Seborrhoeic dermatitis was more common in males and this is similar to the picture
‘yAO 98 ”̂seen in immunocompetent individuals ’ . It was also more common in those who 

had been transplanted for longer and perhaps this reflects longer exposure to 

immunosuppression playing a role in this condition. Seborrhoeic dermatitis was 

associated with both azathioprine and ciclosporin. These are older 

immunosuppressive drugs and the association between seborrhoeic dermatitis and 

these drugs may merely reflect longer time since transplantation and a generalised 

state o f immunosuppression, rather than a specific aetiological role of either of these 

agents in seborrhoeic dermatitis. Interestingly however, those with seborrhoeic 

dermatitis were less likely to be taking prednisolone as part of their 

immunosuppression regimen. Prednisolone is also an older immunosuppressive 

agent that has been used post transplantation for decades but topical steroids may be 

used to manage seborrhoeic dermatitis^'^°. Topical tacrolimus may also be used in
'788  98Qthe management o f seborrhoeic dermatitis ’ and those with seborrhoeic 

dermatitis were less likely to be taking this immunosuppressive medication. 

Seborrhoeic dermatitis was also less likely in those taking mycophenolate mofetil 

but this may be a reflection o f shorter time post transplantation as mycophenolate 

mofetil is a relatively newer immunosuppressive agent which may be more 

commonly used in those transplanted relatively recently. It is difficult to make firm 

conclusions regarding the relationship between individual immunosuppressive 

agents and seborrhoeic dermatitis as these agents are not used in isolation and 

potential confounding factors could not be allowed for.

Sites of involvement were similar to the immunocompetent population with face, 

scalp and trunk the most commonly involved areas. However flexural involvement 

(not common in immunocompetent individuals) was observed in 7/29. The mean 

surface area involved was 7% which is indicative of reasonably extensive disease in
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the average RTR with seborrhoeic dermatitis. No patient had erythrodermic 

seborrhoeic dermatitis and objective and subjective assessment concluded that 

disease was mild-moderate in the majority. Malassezia folliculitis and blepharitis 

are often seen in conjunction with seborrhoeic dermatitis '̂^® but folliculitis (of any 

type) and blepharitis were observed only in 7/29 and 1/29 respectively of the RTRs 

affected by seborrhoeic dermatitis. The fact that duration of exposure to 

immunosuppression was associated with seborrhoeic dermatitis supports the theory 

that Malassezia or altered immune response to Malassezia plays a role in the 

aetiology of this condition.

Altered sebum production is another possible aetiological factor in seborrhoeic 

dermatitis. Sebaceous hyperplasia was seen in 9 and acne in 1 o f the RTRs with 

seborrhoeic dermatitis which does not support this aetiological theory and contrasts 

with the observations of Gupta et Other cutaneous conditions observed in this 

group included seborrhoeic warts and skin tags. This is most likely because these 

benign tumours are more common in those who have been transplanted for longer 

(Chapter 7), but this observation also raises the possibility that proliferative factors 

may be important in the aetiology of seborrhoeic dermatitis. Perhaps epidermal 

proliferation leads to scaling in seborrhoeic dermatitis which provides a larger 

habitat for Malassezia^'^ or common growth factors may be involved in seborrhoeic 

dermatitis and benign skin tumours.

The majority of those with seborrhoeic dermatitis had the condition for at least one 

year prior to examination as part of this study. None had a family history of the 

dermatosis that they were aware of, and none had any o f the medical conditions that 

seborrhoeic dermatitis is more commonly observed in, although one RTR had 

limited mobility due to spina bifida. Most had previously been treated with a variety 

of topical therapies commonly used in the management of seborrhoeic dermatitis. 

There was no consistent pattern to self-reported relieving and exacerbating factors 

but UV exposure was reported as an exacerbating factor by 7 RTRs. Cutaneous 

immunosuppression secondary to UV has been reported as a potential factor in the 

aetiology o f this dermatosis^^°. However, no consistent association between markers 

of UV exposure and seborrhoeic dermatitis was observed.
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Two individuals had seborrhoeic dermatitis that began prior to their renal 

transplantation. This raises the possibility that there is no relationship between 

seborrhoeic dermatitis and renal transplantation. However if these 2 individuals are 

excluded from the study, the prevalence of seborrhoeic dermatitis is still increased 

in RTRs (27/308, 9%), compared with the immunocompetent p o p u l a t i o n ' I t  is 

likely that the generalised immunosuppressive state of RTRs predisposes to this 

condition but the context o f this study did not allow for further exploration of 

potential aetiological factors.
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7 Benign cutaneous tumours (seborrhoeic warts and skin 
tags)

7.1 Introduction

Seborrhoeic warts (also known as seborrhoeic keratoses, senile warts or basal cell 

papillomas) are benign cutaneous tumours that are often deemed to be o f little 

clinical significance by clinicians’ Skin tags (alternatively known as 

fibroepithelial polyps, acrochordons, soft fibromas or fibrolipomas) are another 

common type of benign cutaneous tumour and are frequently found together with 

seborrhoeic warts"^.

7.1.1 Epidemiology

Seborrhoeic warts are considered to be more common in Caucasians, the elderly and 

are without gender difference'’ .̂ There are few reports in the literature describing 

either their epidemiological features or aetiology. Australian studies have found 

prevalence of seborrhoeic warts in the general population to be as high as 15-33% in 

15-30 year olds and up to 100% in those over the age o f 75 years There is no 

equivalent data from Europe. Few studies of cutaneous conditions among allograft 

recipients have presented data on seborrhoeic warts^’̂ ®’̂ ’̂̂ '̂̂ *. These studies have 

reported a prevalence of between 1% and 20% for seborrhoeic warts but lack 

specific detail regarding age, time since transplantation etc. There are no reports of 

the prevalence o f seborrhoeic warts in other groups of immunosuppressed 

individuals such as those infected with HIV.

Skin tags often occur in conjunction with seborrhoeic warts and are more common 

in females who are post-menopausal” .̂ It has also been suggested that skin tags are 

a marker of diabetes or insulin resistance” ’̂̂ ^̂ ’̂ '̂̂  and skin tags are more frequently
117seen in obese individuals They may also be associated with 

hyperlipidaemia^^^’̂ ^̂ . Skin tags are seen in patients with acromegaly^^^ and are 

commonly observed in pregnancy^^*. It was previously reported that skin tags were
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a cutaneous marker for colonic polyps^^ .̂ However a subsequent study of 218 

individuals aged 40 and over found no such association^^^.

In literature from transplant populations, skin tags are infrequently mentioned^ '*̂ 

and their reported prevalence is 5.5-7%^ '̂ .̂ This compares with a prevalence of 46% 

in a study of immunocompetent individuals, where prevalence of skin tags increased 

with increasing age and the most common sites involved were the axillae and 

neck̂ “‘.

7.1.2 Pathogenesis

The exact aetiology of seborrhoeic warts is unknown but several theories exist. 

Exposure to UV has been suggested as a possible risk factor^^^’̂ °̂  An Australian 

study looking at white-skinned individuals^^^ suggested that seborrhoeic warts were 

more prevalent on sun-exposed sites (by calculating body surface area) and 

therefore concluded that sunshine played an important role in their pathogenesis. 

However these findings were not replicated by a subsequent study from the same
291 302centre . A study looking at Korean males found that aging and lifetime 

cumulative sunlight exposure were independent contributory factors for the 

development of seborrhoeic warts. There are no published studies looking at 

European populations in the literature.

It has been suggested that infection with HPV may play a role in the aetiology of 

seborrhoeic warts. However to date studies have only looked for HPV within 

lesions themselves ' and no studies looking for antibodies to HPV subtypes in 

sera of individuals with seborrhoeic warts have been carried out (Table 1.2). These 

studies found HPV more likely to be detected in seborrhoeic warts from genital 

sites^'^’̂ '^’̂ ^  ̂ although Li et al. found EV-HPV (beta-HPV) in 76% of non-genital 

seborrhoeic warts studied . A recent study suggested that HPV was seen primarily 

in superficial layers of lesions and not throughout the full thickness of seborrhoeic 

wartŝ '̂ ^

There is minimal evidence to suggest that the yeast species pityrosporum (now 

known as Malassezia) which has been associated with seborrhoeic dermatitis, plays
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a role in the pathogenesis of seborrhoeic warts^°'*’̂*’̂  A small American study 

identified pityrosporum organisms in 61% seborrhoeic warts on PAS stained 

sections compared with none of the BCCs studied and 13% of the viral warts 

studied ”̂'*.

Fibroblast growth factor receptor 3 (FGFR3) is a member of the receptor tyrosine 

kinase family. Somatic FGFR3 mutations have been identified in malignancies such
-3

as urothelial and cervical carcinomas . Somatic FGFR3 mutations have also been 

identified in seborrhoeic warts^° '̂^°^. It has been suggested that seborrhoeic warts of 

the reticulated (adenoid) histopathological subtype have a higher frequency o f 

FGFR3 mutations than other histological subtypes such as hyperkeratotic or 

acanthotic seborrhoeic warts^°^. One study detected a range o f FGFR3 mutations in 

seborrhoeic warts with at least 4 different FGFR3 mutations detected in each patient 

studied^® .̂ As yet FGFR3 mutations have not been detected in malignant cutaneous 

tumours.

There is scant data on potential aetiological factors for skin tags. It has been 

suggested that HPV types 6 and 11 may play a role^^*, with PCR analysis o f skin 

tags from 49 individuals detecting HPV types 6 or 11 in 88% of those studied.

7.1.3 Clinical features

Seborrhoeic warts tend to be asymptomatic and may appear anywhere on the body. 

They have a variety of clinical appearances. The classical appearance of a 

seborrhoeic wart is that of a superficial verrucous plaque, dirty yellow to black in 

colour, stuck on to the epidermis (Section 2.2.4)''^. Other clinical variants include 

flat or superficial, verrucous, dome-shaped and small pedunculated seborrhoeic 

warts'*^. Large pedunculated seborrhoeic warts have also been described^'^. There 

is considerable variation in pigmentation from flesh-coloured to dark brown/black 

and therefore it is occasionally difficult to differentiate them from melanocytic 

lesions such as melanocytic naevi or lentiges but this is usually possible by 

identifying plugged follicular orifices on the surface of seborrhoeic warts''^. 

Seborrhoeic warts are often multiple and may differ widely in size, although most 

are less than a centimetre in diameter. Multiple seborrhoeic warts may arrange
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themselves in different patterns including “raindrop” pattern of seborrhoeic warts on 

the trunk^'\

Clinical variants include the familial form which is inherited in an autosomal 

dominant p a t t e r n ^ a n d  a halo form where there is a depigmented halo around 

each l e s i o n ^ A n  eruptive form where there is a sudden increase in the number and 

size of seborrhoeic warts is known as Leser-Trelat sign and is associated with
■> 1 c

internal malignancy . In these cases the seborrhoeic warts usually appear on the 

trunk. The most commonly reported associated internal malignancy is
316 321adenocarcinoma of the gastrointestinal tract ' . Although resolution of the 

eruptive seborrhoeic warts usually occurs following treatment o f the malignancy, 

chemotherapy induced lesions have also been reported . There is also a report of 

Leser-Trelat occurring after renal transplantation in a patient with gallbladder 

carcinoma . Eruptive seborrhoeic warts have been occasionally reported in 

conjunction with erythrodermic inflammatory cutaneous conditions^^'*’̂ ^̂ .

Skin tags are soft pedunculated protrusions of skin that occur most commonly on 

the neck and in the flexures"^. They vary in size but are 2mm diameter on average. 

Clinical variants described include furrowed papules, filiform lesions and large bag

like protuberances^^^. They are usually flesh coloured but may be hyperpigmented.

7.1.4 Histopathology

Several distinct histological patterns o f seborrhoeic warts have been recognised: 

acanthotic (solid), reticulated (adenoid), hyperkeratotic (papillomatous), clonal and
327irritated . These features may overlap. Seborrhoeic warts are composed of 

basaloid cells and keratin-filled invaginations and small cysts are a characteristic 

feature. Nests of squamous cells known as squamous eddies may also be present 

It is rare for a BCC, SCC or keratoacanthoma to develop within a seborrhoeic 

wart ' . The more common feature is the “collision” of these lesions

The histological features o f skin tags vary according to clinical subtype^^^. 

Furrowed papules show epidermal hyperplasia and sometimes horn cyst formation 

and are most common on the neck and eyelids with surface changes similar to
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seborrhoeic warts^^^. Filiform lesions show epidermal acanthosis and loosely 

arranged collagen in their stalks . The bag-like skin tags also have loosely 

arranged collagen with a central core o f adipose tissue .

7.1.5 Management

There is no need to remove seborrhoeic warts or skin tags unless there is doubt 

surrounding the diagnosis and histological confirmation is required. They may be 

removed if they are of cosmetic concern to patients. However as both seborrhoeic 

warts and skin tags are often multiple and tend to recur, it is sensible to recommend 

no treatment unless lesions are irritated or catching on clothing. In this instance 

seborrhoeic warts may be removed by curettage followed by cautery for 

haemostasis or by freezing with liquid nitrogen. Skin tags may be snip excised, 

cauterised or frozen with liquid nitrogen.

7.2 Results

Seborrhoeic warts were detected in 168 (55%) of the RTRs studied and there was 

histological confirmation of this clinical diagnosis in 42 (25%) cases. Skin tags 

were found in 102 (33%) of the study population. Seventy-two RTRs had both 

seborrhoeic warts and skin tags.

7.2.1 Clinical features of seborrhoeic warts

Figures 7.1a-d show specific detail regarding the number, size, colour and 

anatomical distribution of the seborrhoeic warts identified in this group of RTRs. 

Ninety-four patients (56%) had 1-30 seborrhoeic warts, 35 (21%) had 31-50, 25 

(15%) had >50 and information on specific numbers of seborrhoeic warts was 

missing for 14 (8%) individuals. The majority, 105 (63%), had seborrhoeic warts 

that were <lcm  in size. Five (3%) had seborrhoeic warts that were l-3cm in size, 

while a fiirther 5 (3%) had seborrhoeic warts that were both <lcm  and l-3cm in 

size. Thirty-six (21%) had seborrhoeic warts in all 3 size categories (<lcm , l-3cm 

and >3cm) and data on size was missing for 17 (10%). Fifty (30%) had light 

brown/yellow seborrhoeic warts, 31 (18%) had seborrhoeic warts that were mid
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brown in colour, 10 (6%) had dark brown seborrhoeic warts only and 60 (36%) had 

seborrhoeic warts in all 3 colour categories. Data on colour was missing for 17 

(10%). Anatomical location was divided into sun-exposed (face, scalp and dorsum 

hands), non sun-exposed (all other sites) or both. Twenty-one (13%) RTRs had 

seborrhoeic warts on sun-exposed sites only, 64 (38%) on non sun-exposed sites 

only and 73 (43%) on both. Data on anatomical distribution was missing for 10 

(6%) patients. Seborrhoeic warts were often numerous on the trunk (Figure 7.2). 

Viral warts were 3 times more likely in patients with seborrhoeic warts (P<0.0001) 

and skin tags were also significantly associated with seborrhoeic warts (P<0.0001).

Figure 7.1a: Number of seborrhoeic warts

14, 8%

□  < 3 0  

■  31-50

□  >50

□  missing

Figure 7.1b: Seborrhoeic wart size

17, 10% □ < 1cm

36,

105, 63% □ all 3 size categories (< Icni 
l-3cm  & > 3cm)

■ missing

P  l-3cm

□ < 1cm & 1-3 cm
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Figure 7.1c: Seborrhoeic wart colour

17, 10%

□ light brown 

■  mid brown

□  dark brown
60, 36% □  different colours

31, igo/„

■  missing

10, 6%

Figure 7.1d: Anatomical distribution of seborrhoeic
warts

10, 6% 21, 13%

f  \ A □  sun-exposed

( \ ■  non sun-exposed

73,43%  I □  bothvj 64, 38% □  missing

Figure 7.2: Multiple seborrhoeic warts on the trunk of a renal transplant
recipient
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7.2.2 Descriptive statistics o f patients with seborrhoeic warts

Table 7.1 outlines details o f those with and without seborrhoeic warts by gender, 

age at recruitment, time since transplantation and skin type. Overall there was no 

significant gender difference between the 2 groups (P=0.6). Seborrhoeic warts were 

more common with increasing age (P-trend<0.0001) and in those who had been 

transplanted for longer (P-trend=0.003) and were less common in darker skinned 

individuals (P=0.03).

Table 7.1: Prevalence o f seborrhoeic warts by sex, age at recruitment, time
since transplantation and skin type.

Prevalence of seborrhoeic warts
(number/total, %)

168/308 (55%)
OR (95% Cl), P-value*

Sex
Male 106/190(56% )

Female 62/118 (53%)
0.9 (0.5-1.5), P=0.6

Age
<40 years 11/63 (18%)

40-49 years 34/81 (42%)
50+ years 123/164 (75% )

P-trend<0.0001
Time since current transplantation

<5 years 34/91 (37%)
5-9 years 36/74 (49%)
10+ years 98/143 (69% )

P-trend=0.003
Skin type

MV 156/274 (57% )
V-VI 12/34 (35%)

0.4 (0.2-0.9), P=0.03

P-values were estimated after adjustment for the other variables listed in the table (test
for linear trend when there are 3 groups). OR: odds ratio, Cl: confidence interval

There was no association between transplantation or dialysis factors and seborrhoeic 

warts (Table 7.2). There was a suggestion that seborrhoeic warts were more likely in 

those taking ciclosporin (P=0.02) and less likely in those taking tacrolimus 

(P=0.03), but these findings were not significant at the 1% level (Table 7.2).
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Table 7.2: Transplantation, renal and medication history in patients with and 
without seborrhoeic warts.

Seborrhoeic
warts
N=168

Control

N=140

Statistics 

OR (95% Cl), P-value*
Number of transplants
1 126 117 1.0
>1 42 23 1.4 (0.7-2.8), P=0.4

Pre-transplant dialysis
No 28 15 1.0
Yes 138 123 1.7(0.7-3.9), P=0.2

Dialysis type
Haemodialysis 66 42 1.0
Peritoneal dialysis 34 45 0.6 (0.3-1.3)
Both 35 34 0.7(0.3-1.4)

Underlying renal diagnosis
Glomerulonephritis 20 21

P-heterogeneity=0.5 

1.0
Cystic renal disease 7 5 1.8(0.4-8.1)
Pyelonephritis 5 0 **
Other nephropathy 98 83 1.1 (0.5-2.5)
Unknown 38 31 1.1 (0.4-2.7)

Immunosuppressive medications***
Prednisolone 66 72

P-heterogeneity=0.8 

0.7 (0.4-1.2), P=0.2
Azathioprine 114 87 1.2 (0.7-2.1), P=0.6
Ciclosporin 125 71 2.0(1.1-3.6), P=0.02
Mycophenolate mofetil 25 37 0.8 (0.4-1.6), P=0.5
Tacrolimus 23 45 0.5 (0.2-0.9), P=0.03
Sirolimus 6 11 1.0 (0.3-3.5), P=1.0

Other medications***
ACEI 90 54 1.1 (0.7-1.9), P=0.7
Aspirin 72 40 1.3 (0.7-2.2), P=0,4
Alpha blocker 34 32 1.0 (0.5-1.8), P=0.9
Beta blocker 68 52 0.9 (0.5-1.5), P=0.6
Calcium channel blocker 51 48 0.8(0.4-1.4), P=0.4
Statin 84 44 1.4(0.8-2.4), P=0.2
Vitamin D 39 19 1.5(0.8-3.0), P=0.3

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P-heterogeneity 
when there are 3 or more groups). N=number o f  observations, Cl: confidence interval, ACEI: 
angiotensin converting enzyme inhibitor, **Numbers too few for analysis, ***Medications at time o f  
entrance to study (patients may be on >lm edication at the same time).

Seborrhoeic warts were not associated with social factors studied (Table 7.3).
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Table 7.3: Social factors in patients with and without seborrhoeic warts

Seborrhoeic
warts
N=168

Control

N=140

Statistics*

OR (95% Cl), P-value
Number of siblings
0 19 10 1.0
1 or 2 96 79 0.9(0.4-2.3)
>3

Shared bedroom as a child

50 48 0.7(0.3-1.9)
P-trend=0.4

No 70 48 1.0
Yes 95 88 0.9 (0.7-1.2), P=0.5

Shared bed as a child
No 125 109 1.0
Yes 40 28 0.9 (0.6-1.3), P=0.6

Partner
No 45 42 1.0
Yes 121 95 0.9 (0.6-1.3), P=0.6

Number of children
0 46 61 1.0
1 or 2 84 52 1.0(0.5-2.0)
>3

Number living in house

36 24 1.0(0.4-2.2)
P-trend=1.0

1 33 19 1.0
2 75 54 0.5 (0.2-1.1)
3 36 21 0.9 (0.4-2.3)
>4

Smoking history

22 42 0.4 (0.2-1.0) 
P-trend=0.2

Never 94 72 1.0
Ex 58 47 0.7 (0.4-1.2)
Current

BMI categories

14 19 0.9 (0.4-2.1) 
P-trend=0.4

Underweight 8 4 1.0
Ideal 71 54 1.0(0.2-3.9)
Overweight 61 48 0.8 (0.2-3.5)
Obese 22 26 0.7 (0.2-3.1) 

P-trend=0.4
*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for linear 
trend when there are 3 or more groups). N=number o f  observations. Cl: confidence interval, BMI: 
body mass index
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None of the markers of UV exposure were significantly associated with seborrhoeic 

warts at the 1% level (Tables 7.4 and 7.5).

Table 7.4: Phenotype, outdoor occupation, outdoor hobbies and time spent 
abroad in fair-skinned patients with and without seborrhoeic warts (excluding 
those with a history of cutaneous malignancy).

Seborrhoeic
warts
N=91

Control Statistics*

N=107 OR (95% CD, P-value
Eye colour

Brown
Green

Blue

23
17
47

42
12
49

1.0
4.0(1.4-11.4)
2.3 (1.1-4.9) 

P-heterogeneity=0.04

Hair colour (at age 20) 
Black/Dark brown 43

Light brown 31
Blonde/Red 14

Ever had outdoor 
occupation

No 60
Yes 29

58
33
15

75
31

1.0
1.5 (0.7 to 3.0)
2.8 (1.0 to 7.7) 

P-heterogeneity=0.04

1.0
1.0 (0,5 to 2.0), P=0.9

Ever had outdoor 
hobbies

No
Yes

27
61

33
72

1.0
1.0(0.3-2.0), P=1.0

Ever lived abroad 
No 

Yes
70
19

76
30

1.0
1.9 (0.9-3.8), P=0.1

Holidays abroad
No

Yes
32
57

36
76

1.0
0.7 (0.4-1.4), P=0.4

Odds ratio adjusted for sex, age at recruitment, and time since transplantation (P- 
heterogeneity when there are 3 or more groups). N=number of observations, CI=confidence 
interval
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Table 7.5: Presence of freckles and sun exposure behaviour pre- and post
transplantation in fair-skinned individuals with and without seborrhoeic warts 
(excluding those with a history of cutaneous malignancy).

Pre-transplantation Post-transplantation

Seborrhoeic w arts Control Statistics* Seborrhoeic warts Control Statistics*
N=91

N=107
OR 

(95% Cl), 
P-value

N=9I
N=107

OR 
(95% Cl), 

P-value
Freckles (face)

None 57 66 1.0 47 65 1.0
Any 32 40 1.4

(0.8 to 2.4) 
P=0,2

42 40 1.9 
(1.1 to 3.2) 

P=0.02

Freckles (arms)
None 51 51 1.0 35 51 1.0
Any 38 

Childhood sunburn (<18 years old)

55 1.1
(0.7 to 1.7) 

P=0.8

54 54 1.6 
(1.1 to 2.5) 

P=0.02

Never 36 26 1.0 - -

1-5 90 79 1.2 (0,6 to 2.7) - -

>6 24 12 1.8(0.6to5.1)
P-trend=0.3

" "

Sunburn” "
Never 20 25 1.0 71 85 1.0

1-5 55 69 0.9 
(0.3 to 2.3)

17 19 2,1 
(0.9 to 5,3)

>6 13 12 1.6 
(0.5 to 5.0) 
P-trend=0.3

1 2 1.3
(0,1-18,7)

P-trend=0.2

Sunbathing
Never 23 35 1.0 71 75 1.0

1-5 23 26 1.4
(0.6 to 3.2)

9 20 0.6 
(0.3 to 1.6)

>6 43 43 1.5
(0.7 to 3.3) 
P-trend=0.3

9 11 1.0 
(0,3 to 2.7) 
P-trend=0.6

Sunbed use
Never 73 90 1.0 87 105 1.0

Ever 16 16 2.0 
(1.1 to3.8) 

P=0.03

1 1 1.9
(0.1-35.2)

P=0.7

*0R: odds ratio adjusted for gender, age at recruitment and time since transplantation (test for linear trend when 
there are 3 or more groups). **Too few numbers to calculate odds ratio, ***Highest categories grouped in post
transplantation. N=number of observations. Cl: confidence interval

7.2.3 Number of seborrhoeic warts

For most of the analysis o f risk factors for number of seborrhoeic warts, the highest 

2 categories (31-50 and >50 warts) were grouped together to make a >30 category. 

Only for analysis o f continuous data (age and time since transplantation) were 4 

categories of seborrhoeic warts studied (none, 1-30, 31-50 and >50). The number of
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seborrhoeic warts did not differ according to gender (P-trend=0.3) or skin type (P- 

trend=0.1) (Table 7.6). The number of seborrhoeic warts did increase with 

increasing age (P-trend<0.0001) and the mean age o f patients with no seborrhoeic 

warts was 45 years (95% Cl 43-47 years) compared with 62 years (95% Cl 57-66 

years) for those with 50 or more seborrhoeic warts (Figure 7.3). The number of 

seborrhoeic warts also increased with increasing time since transplantation 

(P=trend<0.0001). The mean time post transplantation was 8 years (95% Cl 7-10 

years) for those with no seborrhoeic warts compared with 19 years (95% Cl 16-22 

years) for those with 50 or more seborrhoeic warts (Figure 7.4). The number of 

seborrhoeic warts was not influenced by transplantation or dialysis factors. Those 

taking azathioprine were more likely to have greater numbers o f seborrhoeic warts 

and those taking mycophenolate mofetil were less likely to have greater numbers o f 

seborrhoeic warts, but these associations were not significant at the 1% level (P- 

trend=0.03 and P-trend=0.05 respectively). There were no associations with other 

medications. No social factors were identified as risk factors for greater numbers o f 

seborrhoeic warts. None of the markers o f UV exposure were significantly 

associated with greater numbers of seborrhoeic warts at the 1% level (outdoor 

occupation P-trend=0.9, outdoor hobbies P-trend=0.8, sunny holidays P-trend=0.5, 

childhood sunburn P-trend=0.5, pre-transplantation sunburn P-trend=0.9, pre

transplantation sunbathing P-trend=0.6, pre-transplantation sunbed use P-trend=0.1, 

post-transplantation sunburn P=0.02, post-transplantation sunbathing P-trend=0.3 

and post-transplantation sunbed use P-trend=0.7).

Table 7.6: Association between number o f seborrhoeic warts and sex and skin 
type

Sex Skin type
Female Male Statistics** 

OR 
(95% Cl)

I-IV V-VI Statistics*** 
OR 

(95% Cl)
No. of seborrhoeic warts*

0 56 84 1.0 118 22 1.0
1-30 39 55 1.0(0.6-1.8) 87 7 0.4 (0.2-1.1)
>30 18 42 1.6(0.8-3.4) 55 5 0.5 (0.2-1.7)

P-trend=0.3 P-trend=0.1

*Data on numbers o f seborrhoeic warts missing for 14 patients, **P-values were estimated after 
adjustment for age, time since transplantation and skin type, ***P-values were estimated after 
adjustment for sex, age and time since transplantation, N=number; OR=odds ratio, CI=confidence 
interval
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Figure 7.3: Mean age (and 95% Cl) of patients with no, 1-30, 31- 
50 and >50 seborrhoeic warts
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7.2.4 Seborrhoeic warts and human papilloma virus

Tables 7.7 and 7.8 outline the odds ratio (95% Cl) of HPV infection and seborrhoeic 

warts among fair-skinned RTRs without skin cancer. Overall, patients with 

seborrhoeic warts tended to have lower HPV seroprevalence than those without 

seborrhoeic warts after allowing for potential confounding factors of sex, age at 

recruitment and time since transplantation. This finding was statistically significant 

at the 1% level for HPV96 (OR: 0.3; 95%CI: 0.1 to 0.7; P=0.007) and for HPV50 

and HPV13 but numbers were very small for these 2 types (P-exact 0,01 and 0.006 

respectively). Those with seborrhoeic warts seemed less likely to be seropositive to 

multiple HPV types and in particular to beta-types (EV-types) but these findings 

were not significant at the 1% level (P-trend=0.1 and 0.08 for any types and beta- 

types respectively).
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Table 7.7: Odds ratio (95% Cl) of single HPV infection and seborrhoeic warts 
among fair-skinned individuals without skin cancers.

Seborrhoeic
warts Controls
N=88 N=102

genus type No pos. (%) No pos. (%)
Adjusted odds ratio* 

(95% Cl) P-value
Alpha 3 8 (9 ) 6 (6 ) 2.1 (0.6 to 7.0) 0.2

(a) 2 8(9 ) 12(12) 0.9 (0.3 to 2.5) 0.8
27 6 (7 ) 15 (15) 0.6 (0.2 to 1.8) 0.3
7 5(6 ) 9 (9 ) 0.9 (0.2 to 3.1) 0.8
16 9(10) 19(19) 0 .7 (0  3 to 1.8) 0.5
6 19(22) 30 (29) 0.9 (0.4 to 1.9) 0.8
13 1(1) 10(10) _ ♦ 0.01*

Beta 5 5(6 ) 6 (6 ) 0.8 (0.2 to 2.8) 0.7

(P) 8 11 (13) 20 (20) 0.5 (0.2 to 1.2) 0.1
20 9(10) 11 (11) 0.7 (0.2 to 1.8) 0.4
24 8 (9 ) 11(11) 0.6 (0.2 to 1.9) 0.4
36 3(3 ) 9 (9 ) 0.2*
93 0 (0 ) 1 (1) NA NA
9 7(8 ) 11(11) 0.6 (0.2 to 1.8) 0.3
15 19 (22) 32(31) 0.5 (0.2 to 1.0) 0.05
17 14(16) 23 (23) 0.6 (0.3 to 1.4) 0.3
23 6 (7 ) 6 (6 ) 0.9 (0.3 to 3.2) 0.9
38 15(17) 23 (23) 0.6 (0.3 to 1.5) 0.3
49 13 (15) 23 (23) 0.5 (0.2 to 1.2) 0.1
75 4 (5 ) 11(11) -* 0.2*
76 6 (7 ) 5 (5 ) 0.9 (0.2 to 3.2) 0.8
92 6 (7 ) 9 (9 ) 0.9 (0.3 to 3.1) 0.9
96 7 (8 ) 20 (20) 0.3 (0.1 to 0.7) 0.007

Gamma 4 24 (27) 19(19) 1.6 (0.7 to 3.4) 0.2

(F) 65 24 (27) 24 (24) 1.5 (0.7 to 3.1) 0.3
95 15(17) 23 (23) 0.6 (0.3 to 1.3) 0.2
48 8(9 ) 17(17) 0.5 (0.2 to 1.4) 0.2
50 1(1) 11(11) _ * 0.006*
60 2 (2 ) 5(5) _* 0.5*

N u(v) 41 5(6 ) 11 (11) 0.4 (0.1 to 1.4) 0.2

Mu (fi) 1 18 (20) 26 (25) 0.7 (0.3 to 1.4) 0.3
63 13(15) 17(17) 1.3 (0.5 to 3.1) 0.6

ND 101 2 (2 ) 3 (3 ) 1.0*
103 3 (3 ) 5 (6 ) -* 0.5*

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
: Fisher's exact test when numbers in cell were <5.

No pos.: number of seropositive samples; N: total number; HPV: human papillomavirus; Cl: 
confidence interval; OR: odds ratio; ND: not defined; NA: not available
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Table 7.8: Odds ratio (95% Cl) of multiple HPV infections and seborrhoeic 
warts among fair-skinned individuals without skin cancers.

Seborrhoeic
warts Controls 
N=88 N=102

Multiple
HPV No pos. Adjusted odds ratio*
infections No pos. (%) (%) (95% Cl) P-trend
a
seronegative 49 (56) 48 (47) ref
pos. to 1 29 (33) 32 (31) 1.0 (0.5 to 2.1)
pos. to >=2 10(11) 22 (22) 0.7 (0.3 to 1.7) 0.5
P
seronegative 48 (55) 44 (43) ref
pos. to 1 14(16) 20 (20) 0,5 (0.2 to 1.3)
pos. to >=2 26 (30) 38 (37) 0.5 (0.2 to 1.1) 0.08
Y
seronegative 50(57) 61 (60) ref
pos. to 1 19 (22) 15(15) 2.0 (0.8 to 4.7)
pos. to >=2 19 (22) 26 (25) 1.0 (0.4 to 2.1) 0.9

seronegative 64 (73) 68 (67) ref
pos. to 1 17(19) 25 (25) 0.8 (0.3 to 1.6)
pos. to >=2 7(8) 9(9) 0.8 (0.3 to 2.5) 0.7
ND types
seronegative 81 (92) 96 (94) ref
pos. to 1 or
2 7(8) 6(6) 1.2 (0.3 to 3.9) 0.9
any of the 34 HPV types
seronegative 20 (23) 17(17) ref
pos. to 1 18(20) 19(19) 0,8 (0.3 to 2.3)
pos. to >=2 50 (57) 66 (65) 0.6 (0.2 to 1.3) 0.1

' Odds ratio adjusted for sex, age at recruitment and time since transplantation
a-types (2, 3, 6, 7, 13, 16, 27b); |3-types (5, 8, 20, 24, 36, 93, 9, 15, 17, 23, 38, 49, 75, 76, 92, 96); y-types (4, 65, 
95, 48, 50, 60), |X-types (1, 63); not defined types (101,103)
HPV: human papillomavirus; OR: odd ratios; Cl: confidence interval; ND: not defined 
No pos.: number of seropositive samples; N: total number, Pos: seropositive

7.2.5 Skin tags

A third of those studied were found to have skin tags. There was histological 

confirmation of this clinical diagnosis in 10 cases (10%). There was no gender 

difference (P=0.6). Skin tags were more common in older RTRs but this did not 

reach statistical significance (P-trend=0.07). Skin tags were more common in those 

who had been transplanted for longer (P-trend=0.007) and there was no difference 

in skin type between those with and without skin tags (P=0.1) (Table 7.9). Viral 

warts were over twice as likely in RTRs with skin tags as those without (P=0.006).
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No transplantation, dialysis or medication factors were significantly associated with 

skin tags (Table 7.10). Skin tags were more common in obese RTRs (P- 

trend=0.007) (Table 7.11). Skin tags were not significantly associated with any of 

the markers o f UV exposure studied (Tables 7.12 and 7.13).

Table 7.9: Prevalence of skin tags by sex, age at recruitment, time since 
transplantation and skin type.

Prevalence of skin tags 
(number/total, %)

102/308 (33%)
OR (95% Cl), P-value*

Sex
Male 61/190 (32%)

Female 41/118(35%)
1.2 (0.7-1.9), P=0.6

Age
<40 years 12/63 (19%)

40-49 years 28/81 (35%)
50+ years 62/164 (38%) 

P-trend=0.07
Time since transplantation

<5 years 22/91 (24%)
5-9 years 18/74 (24%)
10+ years 62/143 (43%) 

P-trend=0.007
Skin type

I-IV 95/274 (35%)
V-VI 7/34(21%)

0.5 (0.2-1.3), P=0.1

P-values were estimated after adjustment for the other variables listed in the table 
(test for linear trend when there are 3 groups). OR: odds ratio, Cl: confidence interval
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Table 7.10; Transplantation, renal and medication history in patients with and 
without skin tags.

Skin tags 
N=102

Control
N=206

Statistics*
OR (95% Cl), P-value

Number of transplants
1 77 166 1.0
>1 25 40 0.9 (0.5-1.7), P=0.8

Pre-transplant dialysis
No 13 30 1.0
Yes 89 172 0.7 (0.4-1.5), P=0.4

Dialysis type
Haemodialysis 40 68 1.0
Peritoneal dialysis 18 61 0.5 (0.3-1.1)
Both 27 42 1.0(0.5-1.9)

Underlying renal diagnosis
Glomerulonephritis 13 28

P-heterogeneity=0.7 

1.0
Cystic renal disease 3 9 0.8(0.2-3.6)
Pyelonephritis 4 1 7.2 (0.7-75.2)
Other nephropathy 57 124 1.0(0.5-2.2)
Unknown 25 44 1.1 (0.5-2.6)

Immunosuppressive medications**
Prednisolone 51 87

P-heterogeneity=0.9 

1.5(0.9-2.5), P=0.1
Azathioprine 70 131 1.2(0.7-2.3), P=0.5
Ciclosporin 75 121 1.6(0.9-2.8), P=0.4
Mycophenolate mofetil 14 48 0.6 (0.3-1.3), P=0.2
Tacrolimus 16 52 0.7 (0.4-1.4), P=0.3
Sirolimus 0 17 ***

Other medications**
ACEI 57 87 1.5(0.9-2.5), P=0.1
Aspirin 45 67 1.5(0.9-2.6), P=0.1
Alpha blocker 25 25 1.4 (0.8-2.6), P=0.3
Beta blocker 44 76 1.2(0.7-2.0),P=0.5
Calcium channel blocker 25 74 0.6 (0.4-1.1),P=0.08
Statin 51 77 1.4 (0.9-2.4), P=0.2
Vitamin D 22 36 1.2(0.7-2.3), P=0.5

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (P- 
heterogeneity when there are 3 or more groups). N=number o f  observations. Cl: confidence 
interval, ACEI: angiotensin converting enzyme inhibitor, **Medications at 
time o f  entrance to study (patients may be on >1 medication at the same time),
***Numbers too few for analysis
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Table 7.11: Social factors in patients with and without skin tags

Skin tags 
N=102

Control
N=206

Statistics*
OR (95% Cl), P-value

Number of siblings
0 9 20 1.0
1 or 2 54 121 1.1 (0.5-2.7)
>3

Shared bedroom as a child

38 60 1.9(0.7-4.7)
P-trend=0.08

No 43 75 1.0
Yes 59 124 1.1 (0.7-1.9), P=0.7

Shared bed as a child
No 80 154 1.0
Yes 22 46 1.2(0.6-2.2), P=0.6

Partner
No 24 63 1.0
Yes 78 138 0.7 (0.4-1.2), P=0.2

Number of children
0 30 77 1.0
1 or 2 47 89 1.2(0.6-2.2)
>3

Number living in house

25 35 1.8 (0.9-3.8) 
P-trend=0.1

1 16 36 1.0
2 45 84 1.2(0.6-2.5)
3 21 36 1.5 (0.7-3.5)
>4

Smoking history

20 44 1.4(0.6-3.4)
P-trend=0.3

Never 59 107 1.0
Ex 31 74 0.8 (0.4-1.3)
Current

BMI categories

12 21 1.5(0.6-3.3)
P-trend=0.9

Underweight 6 6 1.0
Ideal 32 93 0.4 (0.1-1.4)
Overweight 38 71 0.7 (0.2-2.5)
Obese 24 24 1.6(0.4-6.0)

P-trend=0.004

*0R: odds ratio adjusted for gender, age, time since transplantation and skin type (test for linear 
trend when there are 3 or more groups). N=number o f  observations. Cl: confidence interval, BMI: 
body mass index

166



Table 7.12: Phenotype, outdoor occupation, outdoor hobby, and time spent 
abroad in fair skinned patients with and without skin tags (excluding those 
with a history of cutaneous malignancy).

Skin tags 
N=60

Control
N=138

Statistics*
OR (95% Cl), P-value

Eye colour
Brown 23 42 1.0
Green 8 21 0.8(0.3-2.1)

Blue 27 69 0.7(0.3-1.4) 
P-heterogeneity=0.3

Hair colour at age 20
Black/Dark brown 31 70 1.0

Light brown 20 44 1.0(0.5-2.0)
Blonde/Red 9 20 1.2 (0.5-3.2) 

P-heterogenei ty=0.7
Outdoor occupation

No 45 90 1.0
Yes 15 45 1.4 (0.6-2.9), P=0.4

Outdoor hobbies
No 20 40 1.0

Yes 39 94 1.1 (0.6-2.2), P=0.7

Ever lived abroad
No 46 100 1.0

Yes 14 35 1.2(0.6-2.5), P=0.7

*Odds ratio adjusted for sex, age at recruitment and time since transplantation 
(P-heterogeneity when there are three or more groups). N=number o f  observations. 
Cl: confidence interval
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Table 7.13: Presence of freckles and sun exposure behaviour pre- and post- 
transplantatlon in fair skinned individuals with and without skin tags 
(excluding those with a history of cutaneous malignancy).

Pre-transplantation Post-transplantation
Skin tags 

N=60
Control
N=138

Statistics* 
OR (95% Cl), 

P-value

Skin tags 
N=60

Control
N=138

Statistics* 
OR (95% a ) ,  

P-value
Freckles (face)

None 36 87 1.0 31 81 1.0
Any 24 48 1.3(0.7-2 6), P=0,5 29 53 1.5(0.9-2.6),P=0.1

Freckles (arms)
None 36 66 1.0 25 61 1.0
Any 24 69 07(0.3-1.3), P=0,3 35 73 1.0 (0.6-1.7), P=1.0

Childhood sunburn (<18 years old)
Never 16 29 1.0 - -

Ever 44 105 0.9(0.4-1.8), P=0.8

Sunburn
Never 10 18 1.0 49 107 1.0

Ever 50 117 0.9 (0.4-2.2), P=0.8 11 28 0.9 (0.4-2.2), P=0.8

Sunbathing
Never 19 39 1.0 49 97 1.0
Ever 41 94 0.7(0.4-15), P=0.4 11 38 0.5 (0.2-1.1), P=0.09

Sunbed use
Never 49 114 1.0 59 133 **

Ever 11 21 1.3 (0.6-3.1), P=0,5 0 2

Sunny holidays
Never 15 34 1.0 23 63 1.0

Ever 45 101 1.1 (0.5-2.3), P=0.8 37 72 1.4 (0.7-2.9), P=0.4

*0R: odds ratio adjusted for gender, age at recruitment and time since. **Too few numbers to calculate odds 
ratio, N=number of observations. Cl: confidence interval

7.3 Discussion

This study o f 308 RTRs revealed that over half were affected by seborrhoeic warts 

and one-third by skin tags. These benign cutaneous tumours are common in 

immunocompetent individuals also, but few epidemiological studies describing their
701 7Q9 ^01 ”̂ 07prevalence in any population exist ’ ’ ’ . In this study, RTRs frequently had 

both seborrhoeic warts and skin tags and this pattern is also observed in the 

immunocompetent population"^. As is observed in the immunocompetent 

population''^, seborrhoeic warts were more common with increasing age and in fair 

skinned individuals. In addition, seborrhoeic warts were more common in those 

who had been transplanted for longer, independent of gender, age and skin type. It 

was also observed that numerous seborrhoeic warts were more common in older

168



RTRs and those transplanted for longer. Multiple seborrhoeic warts were frequently 

observed on the trunk (Figure 7.2). This pattern may be observed in the familial 

form^'^’̂ '  ̂ but data on family history of seborrhoeic warts was not recorded in this 

study, so the possibility of familial seborrhoeic warts in some of the recorded cases 

cannot be ruled out. No patients gave a history o f rapid onset o f seborrhoeic warts 

(suggestive o f Leser-Trelat^'^).

Most RTRs with seborrhoeic warts had fewer than 30 individual lesions and these 

lesions were not distributed more frequently on anatomically sun-exposed over non- 

sun-exposed sites or vice-versa. No significant association between markers o f UV 

exposure and seborrhoeic warts was identified. Greater numbers of seborrhoeic 

warts were not consistently associated with markers of UV exposure either. 

Therefore UV exposure does not appear to be an important factor in the aetiology of 

seborrhoeic warts.

This is the first study to look at the relationship o f HPV seropositivity to 

seborrhoeic warts. This analysis excluded those RTRs with a history of cutaneous 

malignancy as it is unclear what role, if  any, HPV plays in the aetiology of skin 

cancer’^̂ ’̂ °^ Despite the fact that seborrhoeic warts were associated with viral 

warts, there was a trend for negative association between seborrhoeic warts and 

single or multiple HPV seropositivity (controlling for potential confounding 

variables). Specifically, RTRs with seborrhoeic warts were less likely to be 

seropositive to HPV96, HPV50, HPV13 and multiple (grouped) beta (EV) types. 

Immunosuppressed RTRs have previously been found to have higher prevalence of 

antibodies to EV-HPV (HPV8) than immunocompetent individuals irrespective of 

presence or absence o f skin cancer’̂ .̂ Testing for HPV using seroprevalence to look 

for antibodies is of course just one method of HPV detection. Used in isolation it 

may not be the best method o f HPV detection to establish associations between 

HPV infection and skin lesions. Published studies that have looked at relationship 

between HPV and non-genital seborrhoeic warts using sensitive HPV DNA 

detection methods have found wide-ranging results ’ ’ ’ ’ , with detection

rates within lesions ranging from 0%^'*’̂ ^^-76%^^°. However the detection of HPV 

DNA within lesions may not give an accurate picture as HPV DNA has been
1 7 8  1 8 1  1 7 0  1 S ndetected in normal skin ’ and hair follicles ’ in immunocompetent and

169



immunosuppressed individuals as well as more frequently in superficial layers of 

seborrhoeic warts (79%) rather than deeper tape-stripped biopsies (12%)^°^. The 

seroprevalence resuhs in this study suggest that it is unlikely that HPV infection 

plays a role in the aetiology of seborrhoeic warts.

A third of the study population was affected by skin tags. Skin tags were not more 

likely in women, as is reported in the general population"^ Skin tags are also 

reportedly more common with increasing age’^̂ ’̂ ’̂ and although skin tags were 

more common in older RTRs, this did not reach statistical significance. Skin tags 

were significantly more common in those who had been transplanted for longer but 

were not associated with any immunosuppressive or other medications. They did 

show a tendency to be more common in those with a greater BMI which is 

consistent with observations made in the immunocompetent population” .̂ No 

association with diabetes or statins (used to treat hyperlipidaemia) was found and 

none o f the markers of UV exposure were associated with skin tags.
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8 Correlations between benign and malignant cutaneous 
findings

8.1 Introduction

The aetiological factors that contribute to the increased risk of cutaneous 

mahgnancy in RTRs are discussed in Section 1.3.1. Recognised clinical risk factors 

for cutaneous malignancy in this immunosuppressed population include prolonged 

exposure to fairer skin type'°’’̂ , male gender^’̂ °’̂ '’''̂ ’̂'^ ,̂ longer time

since transplantation (and therefore longer exposure to 

immunosuppression)^’'^'^^’*̂ '*''''̂ , and smoking^'. In addition, actinic keratoses 

(which are pre-malignant cutaneous lesions) are unsurprisingly associated with 

cutaneous malignancy in transplant recipients^\ Both viral warts'^'^’ and keratotic 

lesions ’ ’ have been found to be associated with cutaneous malignancy in 

immunosuppressed transplant recipients and a single study has reported an 

association between sebaceous hyperplasia and cutaneous malignancy^^.

The analyses in this chapter to investigate whether any of the benign cutaneous 

findings observed in the study population were associated with cutaneous 

malignancy were carried out on fair skinned RTRs only.

8.2 Results

Chapter 2 (Table 2.5) details the malignancies identified on review of 

histopathological records. Prevalence of the benign cutaneous conditions is detailed 

in Chapters 3-7.

8.2.1 Actinic keratoses

Actinic keratoses are pre-malignant cutaneous lesions and are included in this 

chapter for completeness. The diagnosis of actinic keratoses was confirmed 

histologically in 61 cases. Significant associations between actinic keratoses and
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cutaneous malignancies o f all types were found (Table 8.1). The association 

between actinic keratoses and SCC was most marked (OR=46.3, 95% Cl=15.4- 

139.6, P<0.0001). Viral warts were over 4 times more likely in those with actinic 

keratoses (P<0.0001).

Table 8.1: Cutaneous malignancy and viral warts in fair skinned patients with 
and without actinic keratoses

Actinic keratoses Control Adjusted odds ratio* 
95% C l, P-value

All cutaneous malignancy types
No 11 187 1.0
Yes 50 26 20.9 (8.7-50.3), ?<0.0001

Non melanoma skin cancer (any)^
No 11 187 1.0
Yes 49 22 24.3 (9.7-60.8), P<0.0001

Non melanoma skin cancer (only)^
No 11 187 1.0
Yes 44 22 22.2 (8.8-56.2), ?<0.0001

Squamous cell carcinoma (any)^
No 11 187 1.0
Yes 40 12 46.3 (15.4-139.6), P<0.0001

Basal cell carcinoma (any)^
No 11 187 1.0
Yes 31 12 26.9(8.9-81), P<0.0001

Viral warts (on clinical examination)
No 17 149 1.0
Yes 44

1 _ J- /-__  ___ ____•

64 4.1 (2.0-8.3), P<0.0001

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval

172



8.2.2 Viral warts

Patients with any cutaneous mahgnancy, any type of NMSC, NMSC only and SCC 

were all over 4 times more likely in RTRs with viral warts (?<0.0001 for each of 

these associations). Basal cell carcinoma was over 6 times more likely in RTRs with 

viral warts (P<0.0001) (Table 8.2).

Table 8.2: Cutaneous malignancy in fair skinned patients with and without 
viral warts

Viral warts Control Adjusted odds ratio^ 
95% Cl, P-value

All cutaneous malignancy types
No 54 144 1.0
Yes 54 22 4.5 (2.3-8.S), ?<0.0001

Non melanoma skin cancer (any)^
No 54 144 1.0
Yes 50 21 4.4 (2.2-8.8), P<0.0001

Non melanoma skin cancer (only)^
No 54 144 1.0
Yes 46 20 4.5 (2.2-9.1), P<0.0001

Squamous cell carcinoma (any)^
No 54 144 1.0
Yes 36 16 4.1 (1.9-8.7), P<0.0001

Basal cell carcinoma (any)^
No 54 144 1.0
Yes 33

1 ^ 1 1  1- . J Z'

10 6.4(2.6-15.5), P<0.0001

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval

8.2.3 Seborrhoeic warts

Table 8.3 illustrates the association between the presence of seborrhoeic warts and 

cutaneous malignancies. Cutaneous malignancy of any type was almost 3 times 

more likely to occur in fair-skinned RTRs with seborrhoeic warts, when potential 

confounding factors o f gender, age and time since transplantation were taken into 

consideration. Individual cutaneous malignancy types were also studied and it was
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found that NMSC was 3.7 times more likely (P=0.002), SCC was 4 times more 

likely (P=0.003) and BCC was over 9 times more likely (P=0.002) in those RTRs 

with seborrhoeic warts.

Table 8.3: Cutaneous malignancies in fair-skinned patients with and without 
seborrhoeic warts.

Seborrhoeic w arts Control Adjusted odds ratio* 
(95% C l), P value

All cutaneous malignancy types
No 91 107 1.0

Yes 65 11 2.7 (1.3 to 5.9), P=0.008

Non melanoma skin cancer only^
No 91 107 1.0

Yes 58 8 3.7 (1.6 to 8.9), P=0.002

Squamous cell carcinoma
No 91 107 1.0

Yes 46 6 4.0(1.5-10.6), P=0.003

Basal cell carcinoma^
No 91 107 1.0

Yes 41 2 9.3(2.1-42.0), P=0.0002

Self-reported history of viral w arts
No 37 57 1.0

Yes 117 60 2.6 (1.4 to 4.6), P=0.001

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval

8.2.3.1 G reater num bers of seborrhoeic w arts

Renal transplant recipients with larger numbers o f seborrhoeic warts (>30 compared 

with 1-30 or none) had a greater risk o f developing cutaneous malignancy (Table 

8.4). All types of cutaneous malignancy were 11 times more likely in those with 

more than 30 seborrhoeic warts (P-trend<0.0001), NMSC alone was almost 7 times 

more likely (P-trend<0.0001), SCC was 6 times more likely (P-trend=0.002) and 

BCC was almost 19 times more likely (P-trend<0.0001). Renal transplant recipients 

with over 30 seborrhoeic warts were almost 7 times more likely to have viral warts 

on clinical examination (P-trend<0.0001).
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Table 8.4: Cutaneous malignancies and viral warts in fair-skinned individuals 
with 0,1-30 and >30 seborrhoeic warts

All cutaneous 
malignancy 

types

Non-melanoma 
skin cancer(any)

Number of No Yes Statistics** No Yes Statistics**
seborrhoeic OR OR

warts* (95% Cl) (95% Cl)
0 107 11 1.0 107 9 1.0

1-30 60 27 2.3 (0.7-7.8) 60 26 2.6(1 .0-6 .8)
>30 21 34 11.0 (3.9-30.7) 21 33 6.7(2.5-18.2)

P-trend<0.0001 P-trend<0.0001

Non-melanoma Squamous cell
skin cancer carcinoma (any)

(only)
Number of No Yes Statistics** No Yes Statistics**
seborrhoeic OR OR

warts* (95% Cl) (95% Cl)
0 107 8 1.0 107 6 1.0

1-30 60 24 2.6(1 .0-6 .8) 60 20 3.1 (1.1-9.0)
>30 21 32 6.7(2.5-18.2) 21 23 6.0 (2.0-18.5)

P-trend<0.0001 P-trend=0.002

Basal cell Viral warts on
carcinoma (any) clinical

examination
Number of No Yes Statistics** No Yes Statistics**
seborrhoeic OR OR

warts* (95% Cl) (95% Cl)
0 107 2 1.0 92 26 1.0

1-30 60 16 5.9(1.2-29.0) 51 36 2.3 (1.2-4.6)
>30 21 24 18.7 (3.7-94.2) 16 39 6.7 (2.9-15.8)

P-trend<0.0001 P-trend<0.0001

*Data on numbers of seborrhoeic warts missing for 14 patients, **P-values were estimated after 
adjustment for sex, age and time since transplantation, OR: odds ratio, Cl. confidence interval
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8.2.4 Skin tags

Skin tags were not associated with any cutaneous malignancy type (I'able 8.5).

Table 8.5: Cutaneous malignancies in fair skinned patients with and without 
skin tags

Skin tags Control Adjusted odds ratio* 
95% Cl, P-value

All cutaneous malignancy types
No 60 138 1.0
Yes 35 41 1.3 (0.7-2.5), P=0.4

Non melanoma skin cancer (any)^
No 60 138 1.0
Yes 32 39 1.2(0.6-2.4), P=0.6

Non melanoma skin cancer (only)^
No 60 138 1.0
Yes 30 36 1.2(0.6-2.4), P=0.5

Squamous cell carcinoma (any)^
No 60 138 1.0
Yes 23 29 1.1 (0.5-2.3), P=0.8

Basal ceil carcinoma (any)^
No 60 138 1.0
Yes 22

1^11 f  , 1

21 1.7 (0.8-3.7), P=0.2

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval
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8.2.5 Sebaceous hyperplasia

Sebaceous hyperplasia showed no significant associations with cutaneous 

malignancy of any type (Table 8.6). Squamous cell carcinoma was less likely in 

those with sebaceous hyperplasia but this did not reach statistical significance 

(P=0.09).

Table 8.6: Cutaneous malignancy in fair skinned patients with and without 
sebaceous hyperplasia

Sebaceous
hyperplasia

Control Adjusted odds ratio* 
95% Cl, P-value

All cutaneous malignancy 
types

No 48 150 1.0
Yes 23 53 0.6 (0.3-1.2), P=0.2

Non melanoma skin cancer 
(any)^

No 48 150 1.0
Yes 23 48 0.7(0.3-1.3), P=0.3

Non melanoma skin cancer 
(only)^

No 48 150 1.0
Yes 22 44 0.7 (0.3-1.4), P=0.3

Squamous cell carcinoma 
(an yf

No 48 150 1.0
Yes 15 37 0.5 (0.2-1.1), P=0.09

Basal cell carcinoma 
(any)^

No 48 150 1.0
Yes 14 29 0.6 (0.2-1.3), P=0.2

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval
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8.2.6 Fungal infection

There was no association between fungal infection and cutaneous malignancies of 

any type (Table 8.7).

Table 8.7: Cutaneous malignancy in fair skinned patients with and without 
fungal infection

Fungal infection Control Adjusted odds ratio* 
95% C l, P-value

All cutaneous malignancy types
No 36 162 1.0
Yes 16 60 0.9 (0.4-1.9), P=0.8

Non melanoma skin cancer (any)^
No 36 162 1.0
Yes 16 55 1.0(0.5-2.2), P=1.0

Non melanoma skin cancer (only)^
No 36 162 1.0
Yes 13 53 0.9 (0.4-2.0), P=0.8

Squamous cell carcinoma (any)^
No 36 162 1.0
Yes 11 41 1.0(0.4-2.5), P=0.9

Basal cell carcinoma (any)^
No 36 162 1.0
Yes 10

_ ---------  . .

33 1.0(0.4-2.6), P=0.9

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval
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8.2.7 Folliculitis

There was no association between folliculitis and any type o f  cutaneous malignancy 

(Table 8.8).

Table 8.8: Cutaneous malignancy in fair skinned patients with and without 
folliculitis

Folliculitis Control Adjusted odds ratio* 
95% C l, P-value

All cutaneous malignancy types
No 59 139 1.0
Yes 19 57 0.8 (0.4-1.7), P=0.6

Non melanoma skin cancer (any)^
No 59 139 1.0
Yes 18 53 0.9 (0.4-1.9), P=0.7

Non melanoma skin cancer (only)^
No 59 139 1.0
Yes 17 49 0.9(0.4-1.9),P=0.8

Squamous cell carcinoma (any)^
No 59 139 1.0
Yes 12 40 0.7 (0.3-1.7), P=0.4

Basal cell carcinoma (any)^
No 59 139 1.0
Yes 11

1 ^ , .■ .• __ ,  ̂ . . . .

32 0.8 (0.4-2.0), P=0.7

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval
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8.2.8 Acne

Cutaneous malignancy was less likely in those with acne but none of the 

associations were statistically significant at the 1% level and numbers in this 

analysis were few (Table 8.9).

Table 8.9: Cutaneous malignancy in fair skinned patients with and without 
acne

Acne Control Adjusted odds ratio' 
95% C l, P-value

All cutaneous malignancy types
No 25 173 1.0
Yes 8 68 0.3 (0.1-0.1), P=0.05

Non melanoma skin cancer (any)^
No 25 173 1.0
Yes 6 65 0.5 (0.1-1.5), P=0.2

Non melanoma skin cancer (only)^
No 25 173 1.0
Yes 6 60 0.4 (0.1-1.4), P=0.2

Squamous cell carcinoma (any)^
No 25 173 1.0
Yes 3 49 0.8 (0.2-3.4), P=0.8

Basal cell carcinoma (any)^
No 25 173 1.0
Yes 4

t , r-

39 0.4(0.09-1.5), P=0.2

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group 

Cl: confidence interval
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8.2.9 Keratosis pilaris

No association between keratosis pilaris and cutaneous malignancy was detected 

(Table 8.10).

Table 8.10: Cutaneous malignancy in fair skinned patients with and 
without keratosis pilaris

Keratosis pilaris Control Adjusted odds ratio 
95% C l, P-value

All cutaneous malignancy types
No 33 165 1.0
Yes 10 66 1.1 (0.5-2.6), P=0.9

Non melanoma skin cancer (any)^
No 33 165 1.0
Yes 10 61 1.2(0 5-3.1), P=0.6

Non melanoma skin cancer (only)^
No 33 165 1.0
Yes 10 56 1.4(0.6-1.4), P=0.5

Squamous cell carcinoma (any)^
No 33 165 1.0
Yes 10 42 1.8(0.7-4.6), P=0.2

Basal cell carcinoma (any)^
No 33 165 1.0
Yes 5

1 j- ■ j ___ ___ . ___ __ : _ _ j

38 1.2(0.4-3.9), P=0.8

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group 

Cl: confidence interval.
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8.2.10 Hypertrichosis

AIJ types of cutaneous malignancy, NMSC and BCC were less likely in patients 

with hypertrichosis, but these findings were not significant at the 1% level (P=0.06, 

P=0.05 and P=0.05 respectively (Table 8.11)).

Table 8.11: Cutaneous malignancy in fair skinned patients with and without 
hypertrichosis

Hypertrichosis Control Adjusted odds ratio' 
95% C l, P-value

All cutaneous malignancy types
No 135 63 1.0
Yes 48 28 0.5 (0.3-1.0), P=0.06

Non melanoma skin cancer (any)^
No 135 63 1.0
Yes 45 26 0.5 (0.3-1.0), P=0.06

Non melanoma skin cancer (only)^
No 135 63 1.0
Yes 41 25 0.5 (0.2-1.0), P=0.05

Squamous cell carcinoma (any)^
No 135 63 1.0
Yes 36 16 0.7 (0.3-1.5), P=0.3

Basal cell carcinoma (any)^
No 135 63 1.0
Yes 25

1 ^  j- . j  ̂ ___ ___  •___ _ j

18 0.4 (0.2-1.0), P=0.05

‘ Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group 

Cl: confidence interval
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8.2.11 Gingival hyperplasia

Gingival hyperplasia was not significantly associated with any type of cutaneous 

malignancy (Table 8.12).

Table 8.12: Cutaneous malignancy in fair skinned patients with and without 
gingival hyperplasia

Gingival
hyperplasia

Control Adjusted odds 
ratio*

95% C l, P-value

All cutaneous malignancy 
types

No
Yes

54
19

144
57

1.0
0.8(0.4-1.6),

P=0.6

Non melanoma skin cancer 
(any)^

No
Yes

54
16

144
55

1.0
0.7 (0.3-1.5), 

P=0.4

Non melanoma skin cancer 
(only)^

No
Yes

54
15

144
51

1.0
0.7(0.4-1.6),

P=0.4

Squamous cell carcinoma 
(any)^

No
Yes

54
11

144
41

1.0
0.7(0.3-1.6),

P=0.4

Basal cell carcinoma (any)^
No
Yes

54
7

144
36

1.0
0.5 (0.2-1.3), 

P=0.1

' Odds ratio adjusted for sex, age at recruitment and time since transplantation 
^Patients with other skin cancers are excluded from the “no” group.
Cl: confidence interval
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8.2.12 Striae

There was no association between striae and cutaneous malignancy of any type 

(Table 8.13).

Table 8.13; Cutaneous malignancy in fair skinned patients with and without 
striae

Striae Control Adjusted odds ratio* 
95% Cl, P-value

All cutaneous malignancy types
No 35 163 1.0
Yes 12 64 1.4(06-3.2), P=0.5

Non melanoma skin cancer (any)^
No 35 163 1.0
Yes 11 60 1.3 (0.5-3.2), P=0.6

Non melanoma skin cancer (only)^
No 35 163 1.0
Yes 10 56 1.3 (0.5-3.2), P=0.6

Squamous cell carcinoma (any)^
No 35 163 1.0
Yes 8 44 1.2 (0.5-3.3), P=0.7

Basal cell carcinoma (any)^
No 35 163 1.0
Yes 4 

1 ^. .  .......

39 0.9 (0.2-3.0), P=0.8

Odds ratio adjusted for sex, age at recmitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval

184



8.2.13 Purpura

There was no association between purpura and any type of cutaneous malignancy 

(Table 8.14).

Table 8.14: Cutaneous malignancy in fair skinned patients with and 
without purpura

Purpura Control Adjusted odds ratio* 
95% C l, P-value

All cutaneous malignancy types
No 82 116 1.0
Yes 39 37 0.8 (0.4-1.6), P=0.6

Non melanoma skin cancer (any)^
No 82 116 1.0
Yes 36 35 0.8 (0.4-1.5), P=0.5

Non melanoma skin cancer (only)^
No 82 116 1.0
Yes 34 32 0.8(0.4-1.6), P=0.6

Squamous ceil carcinoma (any)^
No 82 116 1.0
Yes 27 25 0.8 (0.4-1.7), P=0.6

Basal cell carcinoma (any)^
No 82 116 1.0
Yes 23 20 0.9 (0.4-2.0), P=0.8

' Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval
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8.2.14 Telangiectasia

Telangiectasias were not associated with any cutaneous malignancy types (Table 

8.15).

Table 8.15: Cutaneous malignancy in fair skinned patients with and without 
telangiectasia

Telangiectasia Control Adjusted odds ratio* 
95% Cl, P-value

All cutaneous malignancy types
No 90 108 1.0
Yes 46 30 1.0 (0.5-1.8), P=0.9

Non melanoma skin cancer (any)^
No 90 108 1.0
Yes 44 27 1.0(0.5-1.9),P=0.9

Non melanoma skin cancer (only)^
No 90 108 1.0
Yes 42 24 1.1 (0.5-2.1), P=0.9

Squamous cell carcinoma (any)^
No 90 108 1.0
Yes 32 20 0.9(0.4-1.9),P=0.8

Basal cell carcinoma (an yf
No 90 108 1.0
Yes 29 14 1.2(0.5-2.6), P=0.7

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval
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8.2.15 Seborrhoeic dermatitis

Renal transplant recipients with seborrhoeic dermatitis were more likely to have 

cutaneous malignancy of any type but this was only statistically significant at the 

1% level for SCC (P=0.006). Although confounding factors were allowed for, 

numbers with seborrhoeic dermatitis were small (Table 9.16).

Table 9.16: Cutaneous malignancy in fair-skinned patients with and without 
seborrhoeic dermatitis

Seborrhoeic dermatitis Control Adjusted odds ratio^ 
95% Cl, P-value

All cutaneous malignancy types
No 12 186 1.0
Yes 15 61 3.0(1.1-8.0). P=0.03

Non melanoma skin cancer (any)^
No 12 186 1.0
Yes 15 56 3.3(1.2-9.2), P=0.02

Non melanoma skin cancer (only)^
No 12 186 1.0
Yes 14 52 3.4(1.2-9.4), P=0.02

Squamous cell carcinoma (any)^
No 12 186 1.0
Yes 13 39 4.6(1.6-13.6), P=0.006

Basal cell carcinoma (any)^
No 12 186 1.0
Yes 9

1 ^  J J ■ • . • . J O ________ ___________________ •_________* _ _ j  _

34 3.0 (0.9-9.8), P=0.07

Odds ratio adjusted for sex, age at recruitment and time since transplantation 
 ̂Patients with other skin cancers are excluded from the “no” group.

Cl: confidence interval
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8.3 Discussion

This study has identified a new association in fair-skinned RTRs between 

seborrhoeic warts and cutaneous malignancy independent of gender, age and time 

since transplantation. Most of the other benign cutaneous changes observed in RTRs 

were not associated with cutaneous malignancies. Those conditions in which 

associations were identified are discussed below.

8.3.1 Actinic keratoses

Actinic keratoses are frequently observed in fair-skirmed transplant 

r e c i p i e n t s a n d  have been previously been associated with NMSC^’. 

Actinic keratoses have also been grouped together with other keratotic lesions in 

some studies^®’̂ ’̂̂ '̂  that have reported an association between keratotic lesions and 

cutaneous malignancy in RTRs. Squamous cell carcinoma and BCC were 12 and 4 

times more likely respectively in one study that looked at patients with numerous 

keratotic lesions^^. This study confirmed that the presence of actinic keratoses is a 

risk factor for cutaneous malignancy independent of sex, age and time since 

transplantation in fair-skinned RTRs. Squamous cell carcinoma was almost 50 times 

more likely in the presence of actinic keratoses and this is a slightly lower risk than 

that identified by Ramsay et It is unsurprising that actinic keratoses are 

associated with cutaneous malignancy as they are pre-malignant cutaneous lesions 

and share many aetiological factors with NMSC''^ and in RTRs may rapidly 

progress to SCC'^’̂ .̂

8.3.2 Viral warts

Some studies o f skin findings in transplant recipients have found no association
48 36 48between viral warts and pre-malignant or malignant skin lesions ’ . However 

others have found a significant association between viral warts and cutaneous 

malignancy'^’̂ ’. A weak association between verrucae vulgaris, plantar warts and 

s e e  was detected in a recent study^°, but there was no association was identified 

between these lesions and BCC.
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All cutaneous malignancies, NMSC alone and SCC were over 4 times more likely

in those with viral warts and this is similar to findings in the literature^'. Basal cell

carcinoma was also more likely in those with viral warts and this has not previously

been reported. One study suggested that several organ transplant recipients with

BCC had preceding or concomitant viral warts but did not provide evidence for

this^^^. Histological evidence of HPV infection has been shown to occur

significantly more often in RTR BCCs (14%) rather than BCCs in
1immunocompetent individuals (2.4%) . Studies have demonstrated conflicting 

results regarding the association of anti-HPV antibodies with BCC’ *̂’̂ ” . Human 

papilloma virus DNA has been detected within BCCs but is more common in the 

superficial rather than the tape-stripped deeper tumour layers (58% versus 19%)^^^ 

Therefore evidence that HPV plays any significant role in the aetiology o f BCCs is 

scanty and does not help to explain the association observed between viral warts 

(caused by HPV infection) and BCCs.

8.3.3 Seborrhoeic warts

Before undertaking this project, it was observed in the Oxford Transplant 

Dermatology Clinic that seborrhoeic warts appeared to be more common in RTRs 

with skin cancer than those without. Therefore one of the aims o f this study was to 

test this hypothesis. The possibility o f an association between seborrhoeic warts 

alone and cutaneous malignancy in immunocompetent individuals has been raised 

previously'^^’̂ '̂* but neither of these studies allowed for potential confounding 

factors. Two studies previously referred to, grouped seborrhoeic warts together with 

actinic keratoses, hyperkeratotic papillomas and flat viral warts into a keratotic 

lesions group^^’̂ ,̂ when these lesions were difficult to differentiate clinically. As 

already mentioned a significant association between these grouped keratotic lesions 

and NMSC (SCC in particular and BCC less so) was observed when potential 

confounding factors o f age, sex and time since transplantation were allowed for. 

The number of keratotic lesions has also been shown to be an important indicator of 

the risk o f skin cancer in transplant recipients^^’̂ ’̂̂ '*.

In this study, apart from the lack of gender difference, clinical characteristics of 

RTRs with seborrhoeic warts were similar to those with cutaneous malignancy^.
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Nonetheless a significant association between seborrhoeic warts and all types of 

cutaneous malignancy, NMSC, SCC and in particular BCC was found even when 

the above confounding factors were allowed for. An association between 

seborrhoeic warts and viral warts was also observed. Cutaneous malignancy and 

viral warts were also more common in those with greater numbers (>30) of 

seborrhoeic warts. The fact that parallels are seen for NMSC raises the possibility of 

shared aetiological factors.

Exposure to UV radiation plays an important role in the aetiology o f cutaneous 

malignancies’'**. However as detailed in Chapter 7, no definite association between 

markers o f UV exposure and seborrhoeic warts or greater numbers o f seborrhoeic 

warts was found. While this questionnaire based method of collecting information 

regarding past history of sun exposure may have limitations, its findings concur 

with the clinical picture that seborrhoeic warts were not predominantly seen on sites 

that were regularly UV exposed rather than UV protected.

The fact that viral warts were associated with seborrhoeic warts in RTRs raises the 

question as to whether viral infection (with HPV) plays a role in the aetiology of 

these benign tumours. The potential role o f HPV in the aetiology of cutaneous 

malignancy is unclear’ As already discussed in detail (Section 1.4.5 and 8.3), 

the role of HPV in the aetiology of seborrhoeic warts is also unclear. Studies 

looking at potential associations between HPV and seborrhoeic warts have only 

looked for HPV within lesions t h e m s e l v e s ^ w h i c h  has its limitations given the 

frequent detection of this virus on normal skin'^* ’*'. Rates of HPV DNA detection 

varied widely within these s t u d i e s ^ A  single study looked at RTRs and 

infrequently detected HPV5 DNA in seborrhoeic warts on sun-exposed areas o f the 

body^^'. As described in Chapter 7, no positive association between any of the 34 

HPV subtypes studied and seborrhoeic warts, using HPV seroprevalence detection, 

was identified in this study. Although this method of HPV detection also has its 

limitations, these findings suggest that it is unlikely that HPV infection plays a role 

in the aetiology of seborrhoeic warts and therefore this is unlikely to be the 

explanatory factor for the observed association between seborrhoeic warts and 

cutaneous malignancy in this population.
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The very strong association between seborrhoeic warts and BCC is interesting. 

Previous studies that have looked at the association between keratotic lesions have 

not identified such a strong association with BCCs. This novel observation supports 

the fact that the seborrhoeic warts recorded in this study were clinically distinct 

from the keratotic lesions recorded by previous researchers^°’̂ ^ Shared growth 

factors may explain the association. Insulin like growth factor has been reported in
•3-J c

eruptive seborrhoeic warts (possibly Leser-Trelat sign) . Increased epidermal 

growth factor receptors have been detected in seborrhoeic warts ’ and 

dysregulation of transforming growth factor and its receptor has been reported in 

BCC^^^. It is possible that the association between seborrhoeic warts and BCC 

reflects an increase in mutagenesis. As mentioned in Chapter 7, FGFR3 mutations 

have been identified in patients with seborrhoeic warts^^^’̂ ®̂. As yet FGFR3 

mutations have not been detected in malignant cutaneous tumours and no studies 

have been carried out in immunosuppressed populations.

8.3.4 Sebaceous hyperplasia

A single case reported in 1992 described florid facial sebaceous hyperplasia and a 

scalp BCC in a Hispanic RTR^^^. The author attributed both of these to the 

ciclosporin being taken by the patient in question. A UK study of mainly heart and a 

small number of kidney transplant recipients found no association between presence 

o f sebaceous hyperplasia and hypertrichosis or cutaneous malignancy of any type . 

However, a more recently published study of 117 patients found that NMSC was 

almost 7 times more likely in RTRs with sebaceous hyperplasia than those 

without^^. No such association between sebaceous hyperplasia and NMSC was
'y'Jdetected in their control group . In this study, no association between sebaceous 

hyperplasia and cutaneous malignancy o f any type was identified. As sebaceous 

hyperplasia was detected more often in older male transplant recipients and was 

independent o f ciclosporin intake, sebaceous hyperplasia may merely be a normal 

part of cutaneous ageing with no definite link to transplantation or cutaneous 

malignancy.
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8.3.5 Hypertrichosis

The inverse association between hypertrichosis and cutaneous malignancy observed 

in this study is difficult to explain but it is not significant at the 1% level. 

Hypertrichosis is significantly associated with ciclosporin intake and it seems 

unlikely that this immunosuppressive agent would be a protective factor against 

cutaneous malignancy. This negative association is most likely due to chance 

because of the multiple variables examined overall in this study.

8.3.6 Seborrhoeic dermatitis

Cutaneous malignancies o f all types were associated with seborrhoeic dermatitis but 

the association with SCC was the only one significant at the 1% level. Although 

confounding factors were allowed for in the analysis, numbers were few making 

accurate interpretation o f these findings more difficult. No association between 

seborrhoeic dermatitis and markers of UV exposure was found. If the association 

between seborrhoeic dermatitis and SCC is true, perhaps a common epidermal 

proliferative explains the observation.
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9 Conclusions

9.1 Summary

Renal transplant recipients are an ideal population in which to evaluate the 

dermatological consequences o f immunosuppression^’̂ ’̂ ’'^’̂®’̂ '’̂ ’̂̂ ’̂̂ ’̂̂ '''^ ’̂'*̂ ’'^ '’''̂ .̂ 

This single centre UK study of 308 RTRs is the largest to date to comprehensively 

examine benign cutaneous diseases affecting transplant recipients. The mean age of 

the study population was 51.4 years and patients were taking a variety of 

immunosuppressive medications. This is representative of current-day transplant 

populations'*. The findings and contributions o f this thesis are outlined below under 

the four main aims and objectives:

9.1.1 To quantify and characterise the benign cutaneous findings in an 

unselected group of renal transplant recipients

Cutaneous infections were observed in 62%

This was a prevalence study and chronic cutaneous infection was therefore readily 

identified. Acute cutaneous infection was rare; paronychia in 1/308 and HSV in 

3/308 (an incidence study would have been required to look in more detail at acute 

infection, beyond the scope of this study). The most common infectious cutaneous 

findings were viral warts (38%), folliculitis (27%) and fungal infection (18%). The 

rates of viral warts and fungal infections are within ranges previously reported in 

UK studies o f RTRs'’̂  '' ,̂ whereas folliculitis was more common than observed by 

other investigators^^’̂ .̂ One reason for this may be due to categorisation of all cases 

of folliculitis, independent of aetiology (secondary to bacteria or Malassezia) 

together.

Iatrogenic cutaneous effects were seen in 86%

Immunosuppression-induced pilosebaceous unit changes were commonly observed 

(hypertrichosis in 67% and acne in 12%). In addition, pseudofolliculitis barbae was 

seen in 5 fair-skinned RTRs and this case series has been reported in the literature**. 

Although pseudofolliculitis barbae has been reported in a single fair-skinned RTR
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previously^^, it is usually seen in dark-skinned individuals. Other iatrogenic effects 

observed included gingival hyperplasia (27%) and purpura (41%).

Inflammatory dermatoses

As expected in an iatrogenically immunosuppressed population, inflammatory 

dermatoses such as atopic dermatitis and psoriasis were uncommon. Interestingly 

seborrhoeic dermatitis was observed in 9.5%, higher than rates reported in the 

general p o p u l a t i o n ' b u t  lower than rates seen in people immunosuppressed 

secondary to HIV infection"'’''^. The clinical presentation in RTRs was similar to 

that seen in immunocompetent individuals; however an atypical flexural distribution 

was apparent in a quarter o f those affected.

Benign cutaneous tumours

Seborrhoeic warts and skin tags were common in RTRs. Prevalence o f these benign 

tumours in RTRs has not been explored in detail before and although such lesions 

are common in immunocompetent individuals"^, few epidemiological studies

exist̂ ^̂ ’̂ ^̂ ’̂ “ .

9.1.2 To identify risk factors for the occurrence of benign cutaneous findings 

within this group

Cutaneous infections

Viral warts were more common in those who had been transplanted for longer and 

this is well recognised in transplant populations^^’̂ ’̂̂ ’̂̂ ’̂'̂ ''’'̂ .̂ They were slightly less 

likely in those taking mycophenolate mofetil, an observation which has not been 

previously reported. A potential reason may be that regimens containing 

mycophenolate mofetil have a lower immunosuppressive effect on the skin as fewer
Q Q

cutaneous sequelae have been reported with this agent . Many studies also suggest 

that mycophenolate mofetil does not increase the risk of systemic infection in 

transplant populations '̂*' '̂ '̂* ,̂ however others counter this reporting an increased 

frequency of herpes zoster virus'®^ and CMV infection^^. In this study, viral warts 

were predominantly observed on sun-exposed sites, although there was no 

association with any of the markers of UV exposure, which contrasts with reports in 

the literature'*^ '̂ .̂ No association between viral warts and markers o f crowding or
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close proximity was observed. Fungal infection tended to be more likely in older, 

male RTRs and again no association with markers o f close proximity or UV 

exposure was noted.

Pilosebaceous unit disease

No unifying clinical risk factors were observed for pilosebaceous unit disease but 

some patterns did emerge. Folliculitis and sebaceous hyperplasia were more 

common in males, whereas keratosis pilaris and hypertrichosis were more prevalent 

in females. Folliculitis, acne and keratosis pilaris were more likely in younger 

transplant recipients and sebaceous hyperplasia was seen more often in older RTRs. 

Acne was frequent in those transplanted for a shorter time in contrast with 

hypertrichosis and sebaceous hyperplasia which were more likely in those who had 

been transplanted for longer. Pilosebaceous unit disease was observed secondary to 

prednisolone (acne) and ciclosporin (hypertrichosis in particular but also 

folliculitis). The dermatological consequences o f steroids are likely to be greatest 

when the steroid doses administered are highest early post transplantation. The 

observation of steroid-induced acne concurs with this theory^^’̂ ’̂̂ .̂ Five fair

skinned RTRs developed pseudofolliculitis barbae, presumably related to
88ciclosporin, through effects on hair growth and granulation tissue . It was 

surprising that folliculitis was less likely in those taking prednisolone as 

corticosteroids are known to act on the pilosebaceous unit^^ .̂ Sebaceous hyperplasia 

was not associated with ciclosporin intake and this has been observed 

previously^^’̂ ,̂ therefore supporting the theory that such changes are a physiological 

feature of ageing rather than a transplant related skin change. There were too few 

RTRs taking sirolimus in this study (17) to assess for a relationship between this 

immunosuppressive medication and pilosebaceous unit disease as has been
•5 A

previously reported .

Other potential cutaneous iatrogenic effects

Gingival hyperplasia was significantly associated with ciclosporin and this is well 

recognised^’. Striae were not associated with steroid intake and were more common 

in younger, female RTRs. Interestingly, age has been reported as an important risk 

factor for striae gravidarum as younger pregnant women are more likely to be 

affected^^^’̂ '̂*. Purpura was associated with steroid intake and telangiectasias were
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not. Purpura and telangiectasias were both more common in older RTRs. However, 

neither purpura nor telangiectasias, both possible cutaneous signs of photo ageing, 

were significantly associated with any markers of UV exposure. No evidence to 

support the suggestion that striae and telangiectasia are cutaneous Cushingoid 

effects in this population was identified and they may be more likely to be 

physiological rather than iatrogenic.

Seborrhoeic dermatitis

Renal transplant recipients with seborrhoeic dermatitis were few. Therefore 

analyses were unadjusted for potential confounding factors. Nonetheless analysis 

revealed an increased frequency of seborrhoeic dermatitis in older RTRs, males and 

those who had been transplanted for longer. There was a positive association 

between seborrhoeic dermatitis and both ciclosporin and azathioprine (possibly 

reflective of longer time since transplantation). A negative association between 

seborrhoeic dermatitis and prednisolone and tacrolimus was observed (both of 

which may be used in topical form to treat this condition '̂^®’̂ ^̂ ). There was no 

association between seborrhoeic dermatitis and markers of UV exposure.

Benign cutaneous tumours

Both seborrhoeic warts and skin tags were more common in older RTRs and both 

were commonly seen in the same individuals. There was a tendency for patients 

with these benign tumours to be transplanted for longer. It is unlikely that UV 

exposure plays a role in the aetiology of either benign tumour; there was no 

preponderance for sun-exposed sites, no consistent association with markers o f UV 

exposure and greater numbers o f seborrhoeic warts were not associated with 

markers of UV exposure.

9.1.3 To study whether human papilloma virus seroprevalence is associated 

with seborrhoeic warts

It has been suggested that HPV seropositivity may reflect proliferation of HPV 

infected skin . Favre et al found that anti-ITPV5 antibodies were associated with 

conditions such as psoriasis, bums and autoimmune bullous disorders ’ 

Detection of anti-HPV antibodies is however just one HPV detection method.
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Sensitive HPV DNA detection methods have been used to look for HPV within
9 1 7  7 9 0  9 9 4  9 9 #^lesions including seborrhoeic warts ’ ’ ’ ’ . Results have varied with 

detection rates of within seborrhoeic warts reported. Studies of

normal skin and hair follicles have also isolated HPV DNA in both 

immunocompetent and immunosuppressed individuals'^* '*', implying limitations of 

these PCR based detection methods. In this study there was a trend for negative 

association between RTRs with seborrhoeic warts and single and multiple HPV 

seropositivity and these findings suggest that HPV infection is unlikely to be an 

important factor in the aetiology of seborrhoeic warts.

9.1.4 To investigate whether there are any associations between benign and 

malignant cutaneous diseases in renal transplant recipients

This study confirmed the previously observed association between pre-malignant
9  1actinic keratoses and cutaneous malignancy, in particular SCC . The association 

between viral warts and cutaneous malignancy'^'^' was also confirmed.

A new association between benign seborrhoeic warts and cutaneous malignancies of 

all types was demonstrated. This was positively correlated with the number of 

seborrhoeic warts; RTRs with >30 seborrhoeic warts had an increased risk of 

cutaneous malignancy of all types compared with 1-30 or no seborrhoeic warts. The 

association with BCC was most marked. It is unlikely that either history o f UV 

exposure or HPV infection can explain this observation. The fact that greater 

numbers of seborrhoeic warts have a greater association with cutaneous malignancy 

could point towards a growth factor being important. Insulin like growth factor^^^ 

and epidermal growth factor receptors have been detected in seborrhoeic 

warts^^^’̂ ’̂ . Dysregulation of transforming growth factor and its receptor have also
■J‘>Q

been reported in BCC . It is possible that increased mutagenesis may be important. 

FGFR3 mutations have been identified in patients with seborrhoeic warts ’ , but 

as mentioned previously no FGFR3 mutations have been detected in malignant 

cutaneous tumours and no studies have been carried out in immunosuppressed 

populations to date.
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No other significant associations between benign and malignant cutaneous diseases 

were observed. A trend towards positive association between seborrhoeic dermatitis 

and s e e  was observed but total numbers were small. O f particular note is the fact

that no association between sebaceous hyperplasia and cutaneous malignancy was
22observed. This contrasts with findings from a recent smaller study from the UK . 

9.2 Limitations

Exact definitions of benign cutaneous diseases in transplant populations are limited 

and few published studies in this area provide such data when reporting their 

findings^’̂ ’̂̂ ®’̂ ’̂̂ '̂*̂ ’'̂ .̂ In this study, definitions from Rook’s Textbook of 

Dermatology (Section 2.2.4)^^^ were used. If there was any diagnostic doubt then 

relevant histological or microbiological investigations were carried out. Using such 

criteria, misclassification o f cutaneous findings was minimised but could not be 

completely excluded.

Comparison of the cutaneous findings in RTRs with an immunocompetent age and 

sex matched control population would be interesting. However a true control 

population would be challenging to recruit in any hospital-based unit where many 

in-patients are on multiple medications, potentially immunosuppressed and 

suffering significant confounding co-morbidities. Individuals attending dermatology 

outpatient clinics frequently have dermatological pathology and therefore bias is 

introduced as they are more likely to have significant benign or malignant cutaneous 

findings.

The aetiological contribution of specific immunosuppressive agents towards the 

cutaneous conditions observed was difficult to assess as they were administered in 

combination with other immunosuppressive and non-immunosuppressive agents. It 

was also difficult to look at associations between benign cutaneous findings and 

individual types of cutaneous malignancy, given the small numbers o f patients with 

s e e  or B e e  in isolation (26/53 had S e e  only, 17/43 had B e e  only and 7/43 had 

Bee without see or see in situ). Therefore analysis looked at total numbers with
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these skin cancers which means that there is hkely to be some overlap between the 

associations observed with both SCC and BCC.

It is notoriously difficult to quantify and classify UV exposure. In this study detailed 

information on RTRs’ history of UV exposure was collected using a comprehensive 

questionnaire. Any self-reported method of collecting data on UV exposure 

naturally has its limitations. Recall bias is likely, particularly when being asked 

about childhood behaviour. It is also possible that the questionnaire, although 

detailed (Appendix B), did not capture the appropriate information regarding sun 

exposure. A prospective method o f collecting such information would likely be 

more accurate but naturally would require following up a group of RTRs over a 

much longer period of time.

A large number o f variables were studied and therefore some associations between 

cutaneous disease and possible risk factors may have been observed due to chance. 

In order to minimise this, only associations observed at the 1% level (P=0.01) were 

taken to be significant. However, the Bonferroni correction for this study set the 

significant P-value at P=0.00008 (Section 2.6). If this conservative adjustment were 

adhered to, then only those associations with P<0.0001 would be accepted. 

Consequently, the significant association between multiple seborrhoeic warts and all 

types o f skin cancer would still be accepted as a significant finding and the key 

hypothesis of this thesis would be upheld. The association between both actinic 

keratoses and viral warts and skin cancer would also be accepted. It is reassuring 

that the associations between multiple seborrhoeic warts, actinic keratoses, viral 

warts and cutaneous malignancy were statistically significant with P<0.0001 when 

all types of cutaneous malignancy were studied rather than an isolated observkion 

for association with a single type of cutaneous malignancy. As outlined in Section 

2.6, it was felt that the Bonferroni adjustment also had limitations as potentially 

relevant associations may be rejected, thereby reducing the sensitivity of this 

study’s fmdings^^^’̂ ^̂ .
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9.3 Suggestions for further study

Comparative evaluation o f matched immunocompetent individuals to measure the 

prevalence and range of benign cutaneous diseases would be interesting to compare 

with RTRs. Demonstration o f the association (observed in this group of RTRs) 

between benign seborrhoeic warts and cutaneous malignancies in 

immunocompetent individuals could have major implications for skin cancer 

screening and further studies of both RTRs and immunocompetent patients would 

be interesting to see if  the findings of this study are replicated.

In order to obtain more detailed information on the potential relationship between 

seborrhoeic warts and HPV, it would be interesting to carry out further work using a 

combination of different HPV detection methods (HPV DNA and in-situ 

hybridization studies). Also, studies o f growth factors and mutative factors (e.g. 

FGFR3 mutations) would be interesting to explore attempting to explain the 

association between seborrhoeic warts and cutaneous malignancy observed.

9.4 Concluding remarks

In this study, information on prevalence of and risk factors for benign cutaneous 

disease in an unselected UK renal transplant population has been updated. A new 

association between seborrhoeic warts and cutaneous malignancies o f all types but 

BCC in particular, has been identified. The exact reasons for this association remain 

unclear; however UV exposure and HPV infection are unlikely to be aetiological 

factors. All RTRs should undergo regular cutaneous examination because of their 

increased risk o f cutaneous malignancy. Notwithstanding the limitations of this 

study, the findings suggest that those with seborrhoeic warts and in particular 

numerous seborrhoeic warts (Figure 9.1), warrant more frequent cutaneous 

examination because of their increased risk of malignancy and all physicians 

looking after RTRs should be aware o f this.
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Figure 9.1: Renal transplant recipient with multiple truncal seborrhoeic warts
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Appendix A

1®* April, 2005.

CONSENT FORM

Thank you for reading the information about our research project. If you
would like to take part please read and sign this form.

Title of project; Skin cancers in transplant recipients in Oxford.
Name of Researcher; Dr Robert Newton
REC Number; 04/Q1607/67
Contact details for research team: 01865 311 933 and see above.

Name of participant (block capital):.......................................................................................

1. I have read and understood the attached information sheet and have had 
the opportunity to ask questions.

2. I understand that my participation is voluntary and that I am free to withdraw 
at any time, without giving any reason, without my medical care or legal 
rights being affected.

3. I understand how the sample will be collected and I agreed to give a blood 
sample, plucked eyebrow hairs and a skin scrape for research in this 
project.

4. I understand of any medical notes may be looked at by responsible 
individuals from Cancer Research UK. I understand that the information will 
be kept confidential and I give permission for these individuals to have 
access to my records.

5. I give consent that I would like to be involved in this research project.

Name of participant Date Signature

Name of person taking consent Date

Thank you for agreeing to participate in thiis research.

Signature



Appendix B

QUESTIONNAIRE

STUDY: Skin cancer among renal transplant recipients in Oxford

Thank you for taking part in this study. Please complete this 
questionnaire prior to your scheduled appointment time. Please use 
black ink and capital letter. If you have any difficulties, you can discuss 
them with our nurse at your appointment.

All information that you supply to us will remain 
strictly confidential

Study ID_____________ (for office use)
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Date of questionnaire com pletion /  / ____

H ospital___________ (for office use)

Hospital number_________ (for office use)

Interviewer______________ (for office use)

Surname__________________

Forename___________________

Address

POST CODE_____________

Date of birth ___/ ___ / _____

Sex: (please circle one) MALE /  FEMALE 

Country of birth_____________________________

Name of GP_________ ______________________

Address of GP ________________________

POST CODE
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Q1 H ow  many brothers and sisters do you have?

Q2| In your family, were you the first, second, third, etc born?

Q ^ D id  you regularly share a bedroom as a child? (circle one) YES /  NO

0 4  D id you regularly share a bed as a child? (circle one) YES /  NO

m  Are you currently married or living with a partner? (circle one) YES /  NO

Q6| H ow  many children do you have?

Q7| H ow  many people usually live together in your household?

Q8| What is the highest technical, professional or academic qualification you
have completed? (tick one)

“O ” level or equivalent
“A” level or equivalent
coUege/ university degree
clerical or commercial qualifications (eg secretarial, apprenticeships)
None o f these, other

(a) If other, please specify:

(b) At what age did you leave school?_______________ ŷears

Q9 Do you or have you ever regularly smoked cigarettes? (tick one)

NO
YES I am a current smoker
YES I am an ex-smoker

I f  wur answer is “NO"please po to Question 10 (010)

(a) On average, how many cigarettes do you smoke or did you used to smoke 
each day? (circle one)

Less than 5 5-9 10-19 More than 20

(b) At what age did you start smoking? ___________
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(c) If you no longer smoke, how long ago did you stop?

|Q10| During the last year, about how often have you drunk alcohol? (Tick one)

Never
Former drinker, but now stopped
< 1 day per week
1 -3 days per week
3-6 days per week
Daily

If you r answer is “Never” please 90 to Question 11 (011)
(a) On days when you drink, about how many glasses of alcohol do you have? 
(a ‘‘glass” is equivalent to a small bottle o f beer; a glass o f  wine; a single 
measure o f  spirit)

Beer___________
Wine__________
Spirits_________

(b) On days when you drink, when do you usually take alcohol? (circle one)

With a meal Not with a meal No regular pattern

IQIII How often do you exercise enough to make you sweat or get out of breath?
(circle one)

Never/rarely less than once a week once a week 2-3 times a week most days

Q12| Current height_

Q13| Current weight_

|Q14| Ethnicity: (circle one)

White Asian Oriental Black Other

Q15| What is your current occupation?

Q16 Have you ever had an outdoor occupation? (circle one) YES /  NO

(a) If yes, which one?,
and for how many years? years

Q17 Have you ever had any outdoor hobbies? (circle one) YES /  NO
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(a) If yes, which one(s)?
and for how many years?_ years

Q18 Have you ever lived abroad? (circle one) YES /  NO  

I f  wur answer is “N O ” please po to Question 19 (019)

Could you please fill in all places you have lived, for at least 6 months, starting 
from when you were born?

|Q19| In the last year, about how many times did you visit a renal doctor?
(circle one)

never once twice three times >four times

Q20| In the last year, about how many times did you visit a skin doctor?
(circle one)

never once twice three times >four times

Q2I] Have you ever been given advice on how to protect your skin from sunlight 
from any o f the following?

Renal doctor: Yes /  No /  Can’t remember (circle one)

Skin doctor: Yes /  No /  Can’t remember (circle one)

Renal nurse; Yes /  No /  Can’t remember (circle one)

GP: Yes /  N o /  Can’t remember (circle one)

Media; Yes /  No /  Can’t remember (circle one)

O ther person:
If  yes, from who?

Yes /  No /  Can’t remember (circle one)

207



(a) When did you get this advice?

Before my first transplant: Yes /  No /  Can’t remember (circle one)

After my first transplant: Yes /  No /  Can’t remember (circle one)

(b) How many times have you been given this advice? (circle one)

Never Only once A few times Often Can’t remember

(c) Have you ever received written advice (eg a leaflet) about protecting yourself 
from sunlight? (circle one)

Yes /  No /  Can’t remember

Q22| Skin type: (tick one) Q23| Eye colour: (tick one)

Never tans, always burns
Rarely tans, usually burns
Usually tans, can burn
Always tans, rarely burns
Asian/Middle Eastern
African/Afro-Caribbean

dark brown
hazel
green
blue

Q24| What was your NATURAL hair colour at 18 years of age? (Tick one)

Black
Dark brown
Light brown
Blonde
Red

Q2^Do you use suncream? (circle one)

Never Sometimes Usually

I f  jo u r  answer is ‘"Never” please 90 to Question 26 (026)

(a) How do you use it? (circle one)

Only when it is sunny Daily all year

Always

Daily for part of year

(b) If you use it daily, which months would you use it in the UK?
(please circle each relevant month)

January February March April May June

July August September October November December
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(c) What factor suncream do you mainly use? (circle one)

2-5 8-10 15-25 more than 25

(d) Approximately how many tubes of suncream do you use each year?
(circle one)

None 1 2 3 4 more than 4

(e) Where do you apply suncream? (circle one)

Face only Face and hands All exposed areas

Q26| During the summer, do you specifically try and avoid being directly
exposed to the sun? (circle one)

Never Sometimes Usually Always

I f  your answer is “Never” please go to Question 27 (027)

(a) If you try and avoid being directly exposed to the sun, which times would 
you do this? (please circle aU relevant times)

9am 10am 11am 12pm 1pm 2pm 3pm 4pm 5pm 6pm

Q27| Do you dress to protect yourself against the sun (eg wear a hat)?
(circle one)

Never Sometimes Usually Always

Q28 Do you ever go on holiday to sunny countries? (circle one) YES/NO 

If yes, how often? (circle one)

Once every 2-3 years or less Once a year More than once a year

Q29| What do you understand are the main reason(s) why transplant patients
should take extra precautions in the sun? (please answer in one or two sentences)
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Q30 Have you ever had skin cancer diagnosed? (circle one) YES /  NO 

Mour answer is ‘1 ^ 0 ’’ please go to Question 31 (031)

If yes, what year(s) was it first diagnosed?________________

How many skin cancers have you had diagnosed?____________

Draw on the figure below the position of your skin cancer; (ifyou have had more than 
one, please draw these on the figure also, as well as the year th ^  were diagnosed)

left riahtriaht left

Q31 Have you ever had any other cancer before? (circle one) YES /  NO

(a) If yes, what type(s)?

(b) And what year(s) was it diagnosed?

Q32| Has anyone in your family had SKIN CANCER before? (circle one) 

YES /  NO /  D O N T  KNOW 

If yes, was it your...? (circle one or more)

Mother/Father Brother/Sister Son/Daughter Aunt/Uncle Other______

Q33j Has anyone in your family had any OTHER CANCER before? (circle one) 

YES /  NO /  D O N T  KNOW 

If yes, was it your...? (circle one or more)

Mother/Father Brother/Sister Son/Daughter Aunt/Uncle Other_____________

If yes, what cancer(s)_
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Q34 Have you ever had skin warts? (circle one) YES /  NO

Uyour answer is “N O ” please ?o to Question 35 (035)

a) H ow  old were you when it started?_________ ŷears

b) D id you have this condition before your transplantation? (circle one) Y ES/N O

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse D on’t know

Q35| Have you ever had genital warts? (circle one) YES /  NO

[fyour answer is “N O ” please go to Question 36 (036)

a) H ow  old were you when it started?_________years

b) D id you have this condition before your transplantation? (circle one) Y ES/N O

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse D on’t know

Q36 Have you ever had shingles? (circle one) YES /  NO

I f  xour answer is “N O ”please po to Question 37 (037)

a) H ow  old were you when it started?_________ ŷears

b) Did you have this condition before your transplantation? (circle one) Y ES/N O

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse D on’t know

Q37 Have you ever had acne? (circle one) YES /  NO

I f  your answer is “N O ” please 90 to Question 38 (038)

a) H ow  old were you when it started?_________ ŷears

b) Did you have this condition before your transplantation? (circle one) Y ES/N O

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse D on’t know
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Q38 Have you ever had eczema? (circle one) YES /  NO /  D O N ’T KNOW 

I f  wur answer is “N o ”please po to Question 39 (039).

a) How old were you when it started?________ ŷears

b) If you no longer have eczema, how long ago did it stop?_____________

c) Please give details of relapses or flares in d isease:.......

d) What is your current treatment?_

e) What was your previous treatment? (circle one)

hospitalisation/uv treatment/tablets/topical/other_

f) Did you have this condition before your transplantation? (circle one)YES /  NO

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse Don’t know

g) Do you have a family history of eczema? (circle one) YES /  NO

If YES, who in the family is affected?

Mother/Father Brother/Sister Son/Daughter Aunt/Uncle Other_____________

h) Do any of the following make your eczema worse? (circle one or more) 

Wool Cat Household dust Grass poUen Tree pollen Drugs Others 

If “others” or “drugs”, please specify:_____________________

Q39 Have you ever had asthma? (circle one) YES /  NO

I f  your answer is “N O ” please go to Question 40 (040)

a) How old were you when it started?________ ŷears

b) Did you have this condition before your transplantation? (circle one) YES/NO

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse Don’t know
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c) Do any of the following make your asthma worse? (circle one or more) 

Wool Cat Household dust Grass pollen Tree pollen Drugs Others 

If “others” or “drugs”, please specify:_____________________

Q40 Have you ever had hayfever? (circle one) YES /  NO

I f  your answer is “N O  "phase po to Question 41 (041)

a) How old were you when it started?________ years

b) Did you have this condition before your transplantation? (circle one) YES/NO

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse Don’t know

c) Do any of the following make your hayfever worse? (circle one or more)

Wool Cat Household dust Grass pollen Tree pollen Drugs Others

If “others” or “drugs”, please specify:________________________

Q41 Have you ever had nettle rash/urticaria? (circle one) YES /  NO

If your answer is “N O  ”p/ease p o  to Question 42 (042)

a) How old were you when it started?________ years

b) Do any of the following make it worse? (circle one or more)

Wool Cat Household dust Grass poUen Tree pollen Drugs Others

If “others” or “drugs”, please specify:_____________________

c) Did you have this condition before your transplantation? (circle one) YES/NO 

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse Don’t know

Q4^ Do you suffer from psoriasis? (circle one) YES /  NO

I f  your answer is ‘N O ” please vo to Question 43 (043)

a) How old were you when it started?________ ŷears

b) How many patches do you currently have? (circle one)
1-2 3-4 5-9 10+
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c) Did you have this condition before your transplantation? (circle one) Y E S/N O  

If YES, did immunosuppressive therapy make it? (circle one)

Better No change Worse D on’t know

Q43| What is your renal diagnosis?.

Q44j In what year was your renal disease first diagnosed?.

Q45 Have you ever been on dialysis? (circle one) YES /  NO

(a) If yes, how many years in total were you on dialysis?____

(b) What type o f dialysis did you have? (circle one)

Haemodialysis /  Peritoneal dialysis

Q46| In what year did you first have a renal transplant?

Q47| H ow  many transplants have you had?

Q48| Prior to transplantation, for how many years were you on dialysis?
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Jy o u r  t r a n s p l a n tIN THE PERIOD iBEFORE

Q49|About how  m any M OLES did you have on  your skin?
Match your answers with the pictures below {Moles are small brown, black or pink, 
either raised or flat skin markings that do not change cifter sun exposure) Please tick 
one box

□ I had no moles □ I had a few moles□ I had no moles □ I had a few moles □ I had some moles □ I had many moles

Q50| About how m any FRECKLES did you have?
Match your answers with the pictures below for face and arms

•  FACE (Tick one)

D I had no freckles □ I had a few freckles □ I had some frecklesD 1 had no freckles □ I had a few freckles □ I had some freckles

ARMS (rick one)

□ 1 had no freckles □ I had a few freckles□ 1 had no freckles □ I had a few freckles □ I had some freckles □ I had many freckles
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i^ b u R  TRANSPLANTIN THE PERIOD
.....

BEFORE

Q51j Before your transplant, how many times in your life did you have a 
sunburn? A  sunburn means tvhenjour skin is red and painful You may blister and peel 
(circle one)

Never 1-2 3-5 6-10 More than 10

Q52| Before the age o f 18, how many times did you have a sunburn? (circle one)

Never 1-2 3-5 6-10 More than 10

Q53| Before your transplant, how many times did you sunbathe? (circle one)

Never 1-2 3-5 6-10 More than 10

Q54) Before your transplant, how many times in your life have you had a sunny
holiday abroad? (circle one)

Never 1-2 3-5 6-10 More than 10

Q55| Before your transplant, how many times in your life have you used a sun
bed? (circle one)

Never 1-2 3-5 6-10 More than 10

Q56 Before your transplant, did you have any outdoor hobbies? (circle one)

YES /  NO

If yes, What?______________________________

Q57| Before your transplant, did you ever use sunscreens? (circle one) YES /  NO 

If yes, how often did you apply sunscreen when you were in the sun? (circle one) 

Rarely Sometimes Usually Almost always
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CURRENTLY
|Q58| About how many MOLES do you have on your skin now?
Match your answers with the pictures below {Moles an small brown, black orpink, 
either raised or flat skin markings that do not change after sun exposuri) Please tick 
one box

□ I have no moles□ I have no moles □ I have a few moles □ I have some moles □ I have many moles

Q59| About how many FRECKLES do you have now?
Match your answers with the pictures below for face and arms

• FACE (Tick one)

□ I have no freckles □ I have a few freckles □ I have some freckles□ I have no freckles □ I have a few freckles □ I have some freckles

ARMS (Tick one)

D I have no freckles □ I have a few freckles □ 1 have some freckles □ 1 have many freckles
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CURRENTLY

Q60 Since your transplant, have you been advised to stay out of the sun? (circle one)

Y E S / N O

Q61 Since your transplant, how many times have you had a sunburn? (circle one) 

Never 1-2 3-5 6-10 More than 10

Q62 Since your transplant, how many times did you sunbathe? (circle one)

Never 1-2 3-5 6-10 More than 10

Q63| Since your transplant, how many times have you had a sunny holiday abroad?
(circle one)

Never 1-2 3-5 6-10 More than 10

Q64| Since your transplant, how many times have you used a sun-bed?
(circle one)

Never 1-2 3-5 6-10 More than 10

Q65| Do you currently have any outdoor hobbies? (circle one) YES /  NO 

If yes, what?_____________________________

Q66 Since your transplant, do you ever use sunscreens? (circle one) YES /  NO

If yes, how often do you apply sunscreen when you were in the sun? (circle one) 

Rarely Sometimes Usually Almost always
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ADDITIONAL QUESTIONS FOR WOMEN ONLY

|Q67| If you have had children, in what year was each of your children bom?

r'Child ___________  6* Child ___________
2"̂ ' Child ___________  7*  Child ___________

Child ___________  8* Child ___________
4* Child ___________  9 '*’ Child ___________
5*  Child ___________  10*  Child ___________

Q68| Have you ever had an abnormal smear test? (circle one) YES /  NO

If yes, in what year?_

Q6Ŝ  Do you still menstruate? (circle one) YES /N O

If your periods have stopped, how old were you when this 
happened?______ years

Q70 Have you ever had a hysterectomy? (circle one) YES /  NO

If yes, in what year?_

Q71 Have you ever used the oral contraceptive pill? (circle one) YES /  NO 

I f  your answer is “M O ” please 9o to Question 66 (066)

If yes, about how old were you when you first used the pill?____________years

Are you currently using the pill? (circle one) YES /  NO

If not, about how old were you when you last came off the piU?________ ŷears

For how many years in total did you use the pill?  ŷears

Q72 Have you ever used hormone replacement therapy (HRT)? (circle one)
YES/NO

If yes, about how old were you when you first used H R T?____________years

Had your period stopped before you started using HRT? (circle one) YES /  NO

For about how many years in total have you used HRT?________ ŷears

Are you now using HRT? (circle one) YES /  NO
What is the name of the most recent type of HRT you have sed?______________
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Appendix C

EXAMINATION PROFORMA

STUDY: Skin cancer among renal transplant recipients in Oxford

All information supplied remains 
strictly confidential

Study ID____________

Date of examination /  /
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SECTION FOR THE DOCTOR TO COMPLETE
(Information from patient notes)

Patient Study ID:
CURRENT MEDICATION:

HAS THIS PATIENT HAD:

Cutaneous squamous cell carcinoma

If yes, date first diagnosed______

What stage?__________

YES /  NO /  D O N T KNOW

Basal cell carcinoma 

If yes, date first diagnosed.

Malignant melanoma 

If yes, date first diagnosed_ 

What stage?__________

YES /  NO /  DO N T KNOW

YES /  NO /  DON’T KNOW

Actinic Keratosis

If yes, date first diagnosed.

YES /  NO /  DON’T KNOW

Carcinoma in situ (Bowen’s disease) YES /  NO /  DON’T KNOW 

If yes, date first diagnosed______

Lymphoma /  PTLD 

If yes, date first diagnosed.

Cytomegalovirus

If yes, date first diagnosed.

Herpes simplex

If yes, date first diagnosed_

YES /  NO /  DON’T KNOW

YES /  NO /  DON’T KNOW

YES /  NO /  DON’T KNOW
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SECTION FOR THE DOCTOR TO COMPLETE
HISTORY OF OTHER DISEASE;

Atopic dermatitis

Asthma

Hayfever

Urticaria/
Angioedema
Other allergy

Folliculitis

Bacterial 
(specify t)rpe)

Viral warts

Viral
(specify type)

Fungal 
(specify type)

Other
(specify)
Psoriasis

Seborrhoeic
dermatitis

Acne (any type)

Perioral dermatitis

Rosacea

Keratosis pilaris

Other
(specify)
Striae

Purpura

Gingjval
hyperplasia
Hypertrichosis

Other
(specify)



SECTION FOR THE DOCTOR TO COMPLETE
HISTORY OF OTHER DISEASE:

Seborrhoeic warts

Skin tags

Sebaceous
hyperplasia
Epidermoid qrsts

Nail changes 
(specify)

Hair changes 
(specify)

Mucosal changes 
(specify)

Oedema

Xerosis

Telangiectasia

Pigmentory
changes
(specify)

Skin fragility

Other
(specify)

Actinic keratoses

Bowen’s disease

BCC

see

Melanoma

Indeterminate 
(record histology)

Other
(record histology)



SECTION FOR THE DOCTOR TO COMPLETE

LOCATION OF BENIGN SKIN LESIONS:

RIGHT LEFT RIGHT

I
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SECTION FOR THE DOCTOR TO COMPLETE

Questions about skin cancer, if the patient has had one diagnosed 

On how many separate occasions has a skin cancer been diagnosed?______

FOR THE FIRST TUMOUR DIAGNOSED:

What was the year of diagnosis?____________

What was the histology?__________________ Was it? (circle one) invasive or in situ
What was the location of the tumour?

Head Back Chest Abdomen Leg Arm

FOR THE SECOND TUMOUR DIAGNOSED:

What was the year of diagnosis?____________

What was the histology?________________  Was it? (circle one) invasive or in situ

What was the location of the tumour?

Head Back Chest Abdomen Leg Arm

FOR THE THIRD TUMOUR DIAGNOSED:

What was the year of diagnosis?____________

What was the histology?_________________  Was it? (circle one) invasive or in situ

What was the location of the tumour?

Head Back Chest Abdomen Leg Arm

Have you taken a blood sample? (circle one) YES /  NO

Have you taken a skin scrape? (circle one) YES /  NO

Have you taken a hair? (circle one) YES /  NO
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Appendix D

INFORMATION ABOUT SKIN CANCER FOR PATIENTS WITH AN ORGAN 
TRANSPLANT 

What are the aims of this leaflet?
This leaflet has been written to help you understand the risk of developing skin 
cancer after receiving an organ transplant. It explains the importance of early 
detection and treatment of skin cancers. It describes the main types of precancerous 
and cancerous skin growths, how you can reduce the risk of getting skin cancer, and 
how skin cancer can be treated.

If you are going to have, or have had an organ transplant, it Is important that you take 
good care of your skin. This is because people having transplants are more at risk of 
developing skin cancer than other people

This leaflet gives you some advice on looking after your skin and provides 
information on:

• The importance of early detection of skin cancers
• The Importance of early treatment of skin cancers
• The way to decrease the risk of skin cancers

Why am I more at risk from skin cancer?
If you have had a transplant you will be given immunosuppressive drugs to prevent 
you rejecting the transplanted organ. These work by dampening down your immune 
(defence) system. However, these treatments also increase the risk of skin cancer 
and some benign tumours and infections.

How likely am I to get skin cancer ?
All transplant patients are at risk of developing skin cancer and the risk Increases 
with time. For Instance, twenty years after transplantation, more than half of all 
transplant patients will have had a skin cancer. Whilst all transplant patients are at 
risk, some are more likely than others to develop skin cancer. Patients with any of the 
following are at a higher risk than others;

• Fair skin that burns easily
• Light coloured eyes: blue, grey or hazel
• Blonde or red hair
• Numerous freckles

4 Fitzroy Sqaure, London W IT  5HQ 
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• Outdoor work or heavy sun exposure in the past
• History of skin cancer

On the other hand if you are of African, Arab, Asian, or Oriental descent you are 
much less likely to develop skin cancer than other transplant patients.

How can I spot signs of skin cancer?
Treatment will be much easier if your skin cancer is detected early. Check your skin 
for changes once a month. You may need to use a mirror. A friend or family member 
can help you with this.

You should see your doctor if you have any marks on your skin which are:
• Growing
• Bleeding
• Changing in appearance in any way.
• Never healing completely

Below, we describe what skin cancers and related lesions look like.

Actinic keratoses (solar keratoses)
Skin cancers may be preceded by a pre-cancerous condition known as actinic (solar) 
keratoses. These are usually pink or red spots with a rough surface that appear on 
skin that is exposed to the sun. The head, face, back of the hands and forearms are 
affected most often. They may be easier to feel (rough) than to see. Early treatment 
of actinic/solar keratoses may prevent them changing into skin cancer.

Basal cell carcinoma (rodent ulcer)
Most basal cell carcinomas are painless. People often first become aware of them as 
a scab that bleeds occasionally and does not heal completely. Some basal cell 
carcinomas are very superficial and look like a scaly red flat mark: others show a 
white pearly rim surrounding a central crater. If left for years, the latter type can 
“gnaw away” at the skin, eventually causing an ulcer -  hence the name “rodent 
ulcer”. Other basal cell carcinomas are quite lumpy, with one or more shiny nodules 
crossed by small but easily seen blood vessels.

Squamous cell carcinoma
This is the most frequent cancer in organ transplant patients. It occurs most often on 
the head, neck, ears, lips, back of the hands and forearms. A squamous cell 
carcinoma usually appears as a scaly or crusty area of skin, with a red, inflamed 
base. It may look like an irritated wart. Most small squamous cell carcinomas are not 
painful.

Melanoma
Melanoma is a much rarer but the most serious skin cancer. It is usually an irregular 
brown or black spot. It may start in a pre-existing mole or appear in previously normal 
skin.
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Remember, if you see any change in your skin, whether an ulcer or a spot you must 
tell your doctor or nurse. Any skin problem that does not heal should be shown to a 
dermatologist (skin specialist).

How is skin cancer diagnosed?
If your doctor thinks that the mark on your skin needs further investigation, a small 
piece of the abnormal skin (a biopsy), or the whole area (an excision biopsy), will be 
cut out and examined under the microscope. You will be given a local anaesthetic 
beforehand to numb the skin

How can I reduce the rlsl( of getting skin cancer?
Many skin cancers can be avoided by changing your lifestyle. There are three main 
ways in which you can help to reduce your chance of getting skin cancer. These are:

• Learn how to recognise the early signs of skin cancer
• Examine your skin regularly for signs of cancer and get an annual check from 

your doctor or renal nurse
• Protect yourself from the sun

Exposure to the sun is the main cause of skin cancer in organ transplant patients. 
This does not just mean sunbathing. You expose yourself to the sun each time you 
do any outdoor activities, including gardening, walking, sports, or a long drive in the 
car (even with the windows closed). The sun is a problem all year round not just in 
summer.

You can take some simple precautions to help prevent a skin cancer appearing:
• Cover up. Wear a sun hat, long sleeves and trousers in sunny weather.
• Stay in the shade, particularly between 11 am and 3 pm.
• When outdoors use a sunblock of Sun Protection Factor (SPF) 25 or above 

and star rating *** or **** that protects against UVB and UVA and apply it 
every 2-3 hours.

• Remember that winter sun, such as on a skiing holiday, can contain just as 
much of the damaging ultra-violet light as summer sun.

• Don’t use sunbeds.

Can skin cancer be cured?
Most skin cancers, if treated early, can be cured. That is why it is important to report 
any new or changing skin lesion to your doctor. Basal cell carcinomas can be cured 
in almost every case and seldom, if ever, spread to other parts of the body.
Treatment may be more complicated if they have been neglected for a very long 
time, or if they are in an awkward place - such as near the eye, nose or ear. In a few 
cases squamous cell carcinoma and melanoma may spread (metastasise) to lymph 
glands and other organs.

How can skin cancer be treated?
• Surgery-most skin cancers are excised (cut out) under a local anaesthetic. 

After an injection to numb the skin the tumour is cut away along with some 
clear skin around it. Sometimes, a small skin graft is needed.
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•  Curettage and cautery -  this is another type of surgery done under local 
anaesthetic where the skin cancer is scraped away (curettage) and then the 
skin surface Is sealed (cautery).

•  Cryotherapy -  freezing the skin cancer with a very cold substance (liquid 
nitrogen).

•  Creams -  these can be applied to the skin. The two most commonly used are 
5-fluorouracil (5-FU) and imiquimod.

• Photodynanf)ic therapy -  applying a cream to the skin cancer under a dressing
for 4-6 hours which destroys the skin cancer when a special light is shone 
onto it.

•  The removal of lymph nodes -  this is unusual but may be needed if there are 
concerns that the skin cancer has spread.

•  Radiotherapy -  X-rays are shone onto the area containing the skin cancer.
May also be used to relieve symptoms when a skin cancer has spread to 
other parts of the body.

•  In some patients with more serious types of skin cancer, it may be advised 
that their immunosuppressant medication is reduced or stopped. In some 
circumstances retinoid pills may be prescribed.

REMEMBER
Most cancers can be avoided if you follow these basic rules:

• Check your skin for changes regularly
• Report any skin changes to your doctor or nurse promptly
•  Always protect yourself from the sun

Where can I find out more about skin cancer?

British Association of Dermatologists Patient information Leaflets on
Actinic Keratosis
Basal Cell Carcinoma
Squamous Cell carcinoma
Melanoma

British Association of Cancer United Patients (CancerBACUP)
3 Bath Place, Rivington Street, London EC2A 3JR Tel: (020) 7696 9003, Fax: 
(020) 7696 9002 Email: info@cancerbacup.org 
Website: www.cancerbacup.orq.uk

Cancer Research UK
Lincoln's Inn Fields, London, WC2A 3PX
Website : www.cancerresearchuk.org/sunsmart/

IVessex Cancer Trust-SC\f4  (Skin Cancer Information Network) and MARC'S Line 
(Melanoma and Related Cancers of the Skin) Marc’s Line Resource Centre, 
Dermatology Treatment Centre, Level 3, Salisbury District Hospital, Salisbury, 
Wiltshire SP2 8BJ Tel: (01722)415071,
Fax: (01722)415071
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Website: www. k-web.co. uk/charity/wct/wct. htm 
WWW, wessexcancer. org/support/scin. him

(While every effort has been made to ensure that the information given In this 
leaflet Is accurate, not every treatment will be suitable or effective for every 

person. Your own doctor will be able to advise in greater detail)

BRITISH ASSOCIATION OF DERMATOLOGISTS 
PATIENT INFORMATION LEAFLET 

PRODUCED AUGUST 2004

This leaflet is based on recommendations adapted from those of the French Society 
of Dermatology, the British Association of Dermatologists and Cancer Research UK’s

Sunsmart Campaign

PIL926 10/04

4 Fitzroy Sqaure, London W IT  5HQ 
Tel: 020 7383 0266 Fax: 020 7388 5263 e-mail: admin'ir/ bad.ora.uk 

Registered Charity No. 258474

230



Appendix E

Seborrheic dermatitis

1. How old were you when rash began?

Child teenager 20s 30s 40s 50s 60s 70s >80

2. Is there a family history of this seborrheic dermatitis?

Mother/father brother/sister aunt/uncle

other__________

3. Do you have any other skin disease?

Acne rosacea blepharitis+/- eye irritation pityriasis versicolor

pityriasis folliculitis other__________

4. Do you have any other illnesses?

Immunocompromised Parkinson’s disease nerve paralysis

Ml malabsorption obesity epilepsy atopy

other_______

5. How often do you have symptoms?

Constant rarely intermittent (specify)___________

6. How would you rate the severity of your skin disease?

1-10 or mild moderate severe

7. Does anything make it better or worse?

8. Is there any change throughout the year?

Better/worse in summer/winter

9. Previous treatments used?

Antifungal steroid topical shampoo

other ______

10. Are you bothered enough to treat this condition?
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Objective assessment:

Distribution of lesions -  localised or generalised

Scalp (Dandruff) Face (nasolabial folds, eyebrows, ears) Chest

Back Flexural Follicular Generalisd

Erythema

Mild moderate severe

Scaling

Mild moderate severe

Greasiness

Mild moderate severe
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Appendix F

PROTOCOL FOR COLLECTION & STORAGE OF PATIENT SAMPLES

• Collect blood from patients in EDTA tubes (2 x 4ml tubes for each patient), 

ensuring that correct patient identification details are on each specimen tube

• Refrigerate samples at 4°C if unable to process < Vz hour following return to 

the dermatology department

• Centrifuge the patient blood samples for lOminutes at 2600rpm, having 

ensured that the tubes are carefully balanced in the centrifuge by weight

• Do not centrifuge the blood < V2 hour post collection and allow at least V2 

hour following removal from the refrigerator before centrifuging in order to 

avoid lysis of the blood cells in the samples

• While the blood samples are being centrifuged, set up the work area;

o Wear white coat, safety goggles and gloves while working in the lab 

o Clean the work surface with alcohol spray and place clean paper 

towelling on the work surface to absorb any potential spills 

o Label the 1ml tubes with the 3-digit patient identification number, 

the date of collection of the sample and either S for serum, BC for 

buffy coat or RC for red blood cells 

o Place these 1ml tubes in a row in a rack in the order of collection i.e. 

serum tubes first, followed by buffy coat tube and finally red blood 

cell tubes

o Aim to collect at least 2mls of serum, 0.5ml of buffy coat and 2mls 

of red blood cells

• When the centrifuge cycle is complete, remove the tubes from the centrifuge 

and carefully place in a rack so as not to disturb the separated layers.

• Using a clean pastette, remove the serum, buffy coat and red blood cell 

layers from the EDTA tube;

o Press on the bulb at the top of the pastette to create negative pressure 

inside the pastette
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o Place the tip beneath the surface o f the straw coloured fluid (which is 

the serum) and release the pressure on the bulb of the pastette to 

withdraw 1ml o f fluid at a time 

o When nearing the bottom of the serum level, be careful to avoid 

drawing up red blood cells into the pastette along with the serum 

sample

o The buffy coat layer lies at the interface between the serum and red

blood cells and is cloudy in appearance. It will be impossible to

extract buffy coat alone and inevitably some serum and red blood 

cells will have to be removed with this layer also, 

o Finally remove the red blood cells

o Dispose o f pastettes and empty EDTA tubes in the sharps bucket

• Securely fasten the caps on the 1ml containers

• Leave these tubes in the plastic rack and place in the freezer at -80°C

• Clean the work surface area after use with VIRKON.
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