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ABSTRACT

Background

Skin cancer is the most common malignancy in South Africa, incidence of which continues to
rise. This disease remains a consistent problem in South Africa due to a multifactorial risk
complex arising mainly from the high levels of year-round Ultraviolet (UV) exposure, high
burden of HIV and late health seeking behaviour leading to poly-etiological skin cancers.
Despite the ever-present danger that is cancer, the data and literature surrounding skin
cancers among different races and ethnic groups remains inadequate as there are few
population-based cancer registries in South Africa and only histologically confirmed cancers

are logged into the national cancer registry.

Objectives

To describe the nature, extent and demographic characteristics of patients with histologically
confirmed skin cancer seen at the Charlotte Maxeke Johannesburg Academic Hospital
(CMJAH) multidisciplinary skin cancer clinic during the period of January 2015 to December

2019 and to add to the body of literature concerning skin cancers in South Africa.

Methods

A retrospective chart review identified all patients who were managed for histologically
confirmed malignant skin tumours at CMJAH skin tumour clinic. Types, quantity and
distribution of common invasive malignancies by population group, age, gender, anatomical

site and risk factor were explored.
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Result

A total number of 531 participants with histologically confirmed skin cancers were identified.
The most common malignancies were Kaposi’s sarcoma(KS) (53.2%), squamous cell
carcinoma (SCC) (27.0%), basal cell carcinoma (BCC) (10.4%), cutaneous melanoma (CM)
(7.4%) and mycosis fungoides (MF) (4.2%). SCC and AlDS-associated KS were the most

common skin cancer in the white and black population respectively.
Conclusion

This study provides valuable scientific data on the distribution and patient demographics of
skin cancer in the public health system in Johannesburg, South Africa, on which further
research can be based. This study highlights the burden of HIV associated skin cancer in this
region. There is a need for further research and equitable appropriation of resources and
public health awareness efforts towards strengthening UV and HIV-related skin cancer

prevention initiatives in SA.
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INTRODUCTION
Skin cancers are the 4" most commonly diagnosed type of cancer globally*2and the most

diagnosed cancer in South Africa®. The incidence of skin cancer continues to rise yearly

throughout the world.

The epidemiology of skin cancers is South Africa is not well understood largely due to the
lack of adequate numbers of population based cancer registries* as well integrated national
cancer surveillance networks.>® This makes it difficult to assess if trends in the South

African cancer burden are following global patterns.

The prevalence of these cancers varies across all races. South Africa is home to a diverse
multi-ethnic population of 59 million people.” 79.4% of South Africans are registered as
Black, 9.2% as White, 8.8% as Coloured (non-derogatory term in South Africa meaning of
mixed black and white race) and 2.6% are registered as Asian (of Asian or Indian descent).
Skin cancers occur in all racial and ethnic groups in the country, with the the most commonly

reported being SCCs, BCCs, KS and Cutaneous Melanoma (CM), in that order.88-1

As a result of a multifactorial risk complex, skin cancers are a growing problem in South
Africa. These risk factors include high levels of year-round UV-radiation exposure, a high
burden of HIV in the population, immunosuppressive and genetic diseases that predispose to
skin cancer as well as a variety of other environmental and phenotypic factors present in the

population, 121314

Due to its geographical location, South Africa experiences more than 2500 hours of sunshine
a year in most regions.*>® In summer months this sunshine correlates to high levels of Ultra-
violet radiation exceeding 10 on the UV index.'® This high level of UV radiation and
increased occupational and recreational exposure to sunlight places the population at high

risk of skin cancer.®>’ The country also has the highest number of people living with HIV in



the world.!31° These individuals have nearly 3 times the risk of developing skin cancers
compared to HIV negative individuals.?>-?> While the risk of AIDS-defining cancers has
declined since the advent of the HAART era, the incidence of non-AIDS defining cancers has

increased, leading to a shift in the spectrum of cancers in people with HIV.20:2

Despite the growing incidence of skin cancers worldwide?®?” research data in developing
countries, including South Africa, on the spectrum of skin cancers are limited, with most
studies being conducted in countries with predominantly white populations.?® There is need
for more data on skin cancer demographics and associated risk factors in South Africa, which
will contribute to the development of a context specific skin cancer registry to inform disease

management, resource allocation and cancer prevention strategies.

AIMS AND OBJECTIVES
The aim of this research was to assess the clinicopathological spectrum of histologically

confirmed cutaneous malignancies presenting the CMJAH Skin Tumour Clinic over a 5-year

period from January 2015 to December 2019

In addition, we documented the demographics of patients who attended the Skin Tumour

Clinic over this 5-year period.

We also sought to outline and assess the skin cancer risk factors shown by the patients who
attended the Skin Tumour Clinic and determine if this skin cancer burden follows global

patterns.



MATERIALS AND METHODS

Study population

A retrospective record review of all patients who presented with a histopathologically
confirmed primary skin cancer diagnosis, who presented to the skin tumour clinic at CMJAH
from January 2015 to December 2019. Diagnosis was determined by histological analysis of
skin punch or skin excision biopsies. Excluded from the study population were patients
without demographic data, histologically confirmed diagnoses of skin cancer and patients

with secondary skin cancers due to metastases from internal malignancies.

Study Setting

The skin tumor clinic is a once-weekly multi-disciplinary clinic run by Radiation-oncologists
and Dermatologists. Patients are referred from Tertiary level hospitals as well as specialist
clinics from Quaternary hospital units in Gauteng. All attendees to clinic have patient file
containing demographic, clinical and treatment information. These files are stored in a record
room adjacent to clinic in alphabetical order as per surname and 1% name. Patient names were
collected from patient register of tumor clinic attendees during study period and files
manually extracted. 538 files were retrieved. 7 files were excluded due to lack of

demographic or histological data or illegibility due to water damage.



Data Collection.

A retrospective patient chart review of histologically confirmed new primary cutaneous
malignancies that presented to the Skin Tumour clinic at CMJAH from 1 January 2015 to 31
December 2019 was conducted. Data was manually extracted from patient records using a
data collection sheet and presented on an excel spreadsheet which tabulated demographic
information such as age, patient gender and ethnicity; Clinical information such as type and
anatomical location of skin tumour; Risk factors for skin cancer documented by managing
clinicians including HIV status and immunological status where applicable were also
captured as well as treatment modality offered and outcomes of management. Names of the

patients were not recorded and patient identity was in the form of unique identifier numbers.

Statistical analysis

A data capture sheet was used to keep study records which were then transcribed onto an
excel spreadsheet. Data was then imported to STATA (12.1) and all analyses were conducted
using STATA (12.1). Descriptive statistics were calculated and reported. Microsoft Excel

was used to produce graphs. Percentages were used to report categorical data.



RESULTS

Demographic characteristics

A total of 531 patients were recruited into the study. The patients were grouped into
categories according to their ethnicities. Ethnic groups were Asian, Black, Coloured and

White.

73.26%(n = 389) of all patients identified as black, 25.24%(n = 134) identified as white,

1.13%(n = 6) identified as coloured and 0.38%(n = 2) as Asian.

57.4% of study participants were male (n = 305) and 42.6% were female (n = 226). The mean
age of presenting patients was 48 years of age. Age of the study population ranged from 15 to

97 years of age. Standard deviation was 16.2.

51.79% of the study population was between 30-49 years of age at presentation.

The 40-49 years age group had the highest number of patients with 26.04% (n=138) of which
36% (n=49) were female and 64% (n=89) were males. The second highest age group was the
30-39 age group with 25.85% (n=137) of the patients in this age group of which 47% (n=64)

were female and 53% (n=73) were male (Table 1).
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Table 1. Distribution by age category of male and female patients in study population.

Histopathological distribution of cancers

The 5 most common cancers seen were KS (most common, representing 53.2%), SCC, BCC,

CM and MF in that order. The remaining types had an incidence of less than 1% showing that
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they were not common. (Table 2)

3 (60)

23 (61)

64 (47)

49 (36)

28 (36)

23 (35)

22 (47)

14 (64)

2 (40)

15 (39)

73 (53)

89 (64)

49 (64)

43 (65)

25 (53)

8 (36)



Table 2. Histopathological
distribution of skin cancers in
study population.

KS 282 (53.2)
SCC 143 (27.0)
BCC 55(10.4)
Cutaneous Melanoma 39 (7.4)
MF 22 (4.2)

Merkel Cell Carcinoma 2 (0.4)

DFSP 1(0.2)

Porocarcinoma 1(0.2)

Spindle cell neoplasm 2 (0.4)
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Figure 1. Skin cancer distribution by population group.
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The race-specific breakdown of these cancers is seen in Figure 1. The highest occurrences of

KS and MF was in black people with 97.9% (n=276. The highest occurrences of SCC, CM

and BCC were in the White cohort. Of the 530 patients, 4% (n=22) had MF. There was an

insignificant occurrence of the other remaining cancers with a percentage value less than 1%.
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Figure 2. Skin cancer distribution by gender.

Figure 2 shows cancer distribution by gender. Males were more affected by KS, SCC and

BCC. Melanoma and MF occurred more commonly in females as compared to males.

Table 3 showed anatomic prevalence of common skin cancers in the different ethnic groups

of our study population.
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Head and Neck

Trunk

Limbs

Orolabial

Anogenital

Black 12.0 10.1 70.7 6.1 11
White 0 0 100 0 0
Coloured 0 0 50 50 0
Asian 0 0 100 0 0

H

Black 24.6 10.1 21.7 0 435
White 75.3 8.5 15.1 0 4.1
Coloured 0 100 0 0 0
Asian 0 0 0 0 0

H

Black 89.0 11 0 0 0
White 88.4 4.6 7.0 0 0
Coloured 0 0 0 0 0
Asian 0 0 0 0 0

Black 7.2 0 92.8 0 0
White 20 36.0 39.9 0 4.1
Coloured 0 0 0 0 0
Asian 0 0 0 0 0

Black 5.6 94.4 0 0 0
White 0 0 100 0 0
Coloured 0 0 50 50 0
Asian 0 0 100 0

Table 3. Anatomical Distribution of cancers in ethnic groups.



Nil Offered 98 18.45
Chemotherapy 17 3.20
Radiotherapy 291 54.80
Chemotherapy + 44 8.29

Radiotherapy

Surgical excision 51 9.60
HAART 22 4.14
Other 8 1.57

Table 4. Distribution of skin cancer treatment modalities instituted in the study population

Table 4 shows treatment modalities that were instituted to manage skin cancers in the study
population and their distribution. The most frequent treatment method used was Radiation
therapy with 54.80% (n=291) of the patients receiving this treatment. 18.45% (n=98) of the
study population received no treatment from the Skin Tumour clinic. 4.15% (n=22)
previously naive patients had HAART initiated as a treatment by the Skin Tumour clinic. All
the other treatment methods were used with an individual frequency less than 1% showing
that they were not so common. These included use of interferon, methotrexate, topical
corticosteroids each used in 0.19%(n=1) of cases and NB-UVB and PUVA used in

0.56%(n=3) and 0.38%(n=2) of cases respectively.
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Lost to follow-up

Deceased while under follow-up

Discharged to CMJAH medical

oncology for further management

Discharged post treatment

Discharge to CMJAH
dermatology for further

management

Discharged to other unit/hospital

Discharged to CMJAH surgical
department for further

management

Not documented

Self-discharge

Still under follow up

Table 5. Management outcomes in study population.

204

88

21

25

98

37

15

26

38.49

2.26

16.60

3.96

4.72

18.49

6.97

0.94

2.83

491
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Table 5 shows the management outcomes for the patients in the study. 38.49% (n = 204)
were lost to follow-up and did not have their final outcomes documented within their patient
records. 4.91% (n=26) were still under follow up at time of data extraction from their patient
records. 2.83% (n=15) of the patients opted not to undergo treatment and self-discharged.
2.26% (n=12) of the patients died while under management and 1.32% (n=7) were discharged

post treatment.

_ 25.9 7.3 92.9 2.6 27.3
_ 39.2 58.2 0 41.0 0

_ 315 38.2 6.0 23.1 45
_ 10.5 3.6 0 38.5 59.1
_ 13.3 21.8 0 12.8 9.1
_ 9.8 12.7 0.7 10.3 45

Table 6. Risk Factors found in skin cancers (%)

Commonest risk factor in SCC was sun exposure (39.2% n=56) and in BCC (58.2% n=32).
Commonest risk factor for KS was HIV (92.9% n=262). Commonest risk factor for CM was

sun exposure (41% n=16). Commonest risk factor for MF was HIV (27.3% n=6) (Table 5).
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DISCUSSION
Our study enrolled 531 participants out of a total possible 538 patients. 7 patient records

could not be located for analysis. The majority of the study population was Black (73.26%;
n=389), 25.24% (n=134) were White, 1,13%(n=6) were Coloured (n=6) and 0.35%(n=2)
were Asian. This predominance in Black participants correlates to the ethnic distribution of

the Johannesburg population which is 76.4% Black.?®

There was a low population of Coloured and Asian participants in our study, 1.13% and
0.35% respectively, relative to the population breakdown of Johannesburg of 5.6% Coloured
and 4.9% Asian. This may be explained by higher levels of access to private healthcare in
these ethnic groups® as well as lower prevalence of HIV and UV-radiation related cancers in
both these ethnic groups compared to Black and White patients. White participants in the
study group were 25.24% which is more than double their ethnic distribution in Johannesburg
of 12.3% which highlights the prevalence and high skin cancer burden among this population

group in South Africa.

The average age of patients in the study population at initial presentation was 48 years. This
figure is lower than the average age of presentation in similar studies conducted in different

provinces of South Africa in which mean age at presentation was above 60 years.® 13!

This difference in average age may be explained by the high prevalence of HIV in our study
population in which 58.4% of the study population was HIV positive. 39.2% was HIV
negative and the status of 2.4% of our cohort was undocumented. HIV has been postulated to

lower the age of incidence of HIV and non-HIV associated cancers.3>%

The average time from occurrence of skin cancer until presentation to our clinic was 25
months. A prospective study done in the Eastern Cape, South Africa found the commonest

reasons for late presentation among skin cancer patients were attributed to reasons that
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corresponded with denial, lack of realisation of the seriousness of the lesion, and being scared

or embarrassed about what the doctor might find.**

57.4%(n=305) of our study population was male and 42.6% was female. This is in keeping
with other findings in South African studies and other regional as well as international study
findings.1 9112831353637 \When we analysed the distribution of skin cancer types by gender
KS,SCC and BCC were more common in males compared to females. CM and MF affected
females more frequently than males in our study population. The gender distribution of KS
in our study population replicates findings from several studies worldwide.®*® These gender
differences between sexes can be explained by physiological protective factors in women i.e.
Beta HCG and menstrual cycle hormones such as Follicle-Stimulating Hormone and
Luteinizing Hormone which reduce risk of KS development.** Men have also been found to
have a higher seroprevalence of HHV8 infection than female patients with subsequent higher
prevalence of AlDS-associated KS.***° The gender distribution of BCC and SCC in our study
population, which also skewered towards a male predominance, also correlated with results

from other studies conducted in in South Africa and worldwidel-8:946

The gender distribution of CM in our study population was skewered towards female patients
(61%, n=24) which differed from findings from previously conducted audits of NCR data
here in South Africa.®® However cancer registry audits in other regions of Southern Africa

such as Namibia, Botswana and Swaziland had similar findings to our study.®

UV related skin cancers are thought to be more common in men than women given that males
historically performed more outdoor labour than females and were also less likely to use

sunscreen and employ other sun protective measures.*’48
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MF was more common in females (59.1% n=13) than males in our study group and
95.5%(n=21) of cases occurred in Black patients. This was in keeping with the gender

distribution of MF in Blacks and people of color.4%0

Risk factors for skin cancer seen in our study cohort matched those seen in
literature?%:22:24.26:36:41,51-53 '\\je noted HIV as the main risk factor for KS in our cohort.
Significant occupational or recreational sun exposure was the most common risk factor for
SCCs and BCCs in the study population overall and in the White cohort. However when
assessed by race, HIV was the most common risk factor for SCCs, occurring in 50.1%(n=35)
of Black patients with SCC. 60%(n=6) of Black patients with BCCs had albinism as the
significant risk factor. This is in keeping with literature findings that the main risk factor for

BCC in all populations is UV light 3546525456

KS was the most common type of cancer occurring in 53.2% (n=282) of the study population,
followed by SCC occurring in 27% (n=143) of the population. Histological subtype was
unknown in 55.9% of SCCs. 31.5% were of moderately differentiated subtype, 7.7% were
poorly differentiated and 4.9% were well differentiated. The significance of differentiation is
contentious. Some studies have cited moderate or poor differentiation as a major risk factor
for metastasis and poor prognostic outcomes.>~>® Moderately and poorly differentiated SCC
tend to be seen in patients who present late®® which is consistent with findings in our cohort

where patients presented, on average, 25 months after onset of skin cancer.

BCC occurred in 10.4% (n=55) of the patients. Melanoma was ranked fourth, occurring in
7.4% (n=39) of the patients, MF was ranked fifth, occurring in 4.2% (n=22) of the patients.

All the other remaining types accounted for less than 1% of cancers seen in the study
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population showing that they were not common. Data released by the National Cancer
Registry in 2019 showed that BCC, SCC,CM and KS in that order were the most common
skin cancers diagnosed in South Africa in 2019.2 Given that our study setting was in a joint
tumor clinic in a radiation oncology unit, tumorous malignancies that were likely to have
poor cosmetic outcomes after surgery, or be responsive to radiotherapy (in order to stop
tumour bleeding, tumour pain and to shrink tumour size) were referred while other skin
cancers were seen in other units such as dermatology, surgery and medical oncology.
Radiotherapy (RT) modality is usually indicated for patients with large or more aggressive

skin tumours, and tumours located in craniofacial areas where surgery is often avoided.®*

SCC, BCC, CM, KS and MF were the most common cancers in the White cohort of our
study population. These results differed from national and international findings in which
BCC,SCC and CM, in decreasing frequency, were the most common skin cancers found in

White patients.>® Again this may be attributed to the nature of our clinic.

In the Black study population KS, SCC, MF, CM and BCC were the most common cancers in
descending order. These results were in keeping with provincial and national data published
in South Africa®>®1%3 These findings are also similar to findings in other predominantly

Black countries with a high burden of HIV.262

In the White cohort of our study population 88.4% and 75.3% of BCCs and SCCs,
respectively, occurred in the head and neck area while only 20% of CM occurred on the head
and neck. 36% of CM occurred on the trunk and 40% on the limbs. This site distribution of
CM and NMSC in the White cohort was in keeping with known trends of UV-associated skin

cancer distribution in Caucasians.%3 58
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48.3%(n=69) of all SCCs in our study population occurred in the Black cohort. In this cohort
24.6% of SCCs occurred in the head and neck region, 23.2% in the genital area, 21.7% on the
limbs,20.2% in the anal region and 10.1% on the trunk. Our findings support findings in other
studies done in African Americans and Sub-Saharan Africa, including South Africa, that
found that SCCs in Black patients predominate on non sun-exposed areas. 13°46%7071 SCCs
have been noted to occur in the anus in up to 25% of cases®®’2 and a review of the Tanzanian

Cancer registry found that genitals were the 3 most affected site in Black patients’

Predisposing factors for SCC in Black people and other people of colour include burn
scars(thermal and chemical), chronic leg ulcers, immunosuppression and chronic
inflammation including Hidradenitis suppurativa, lupus vulgaris and discoid lupus
erythematosus.?%546%7273 704(n=10) of all SCCs in our study cohort had history of a prior

injury or lesion at the site of SCC occurrence.

17.3%(n=9) of all BCCs in our study population were diagnosed in the Black cohort. 88.9%
(n=8) of these BCCs occurred in the head and neck area. Interestingly only 3 of the 9 Black
patients with BCCs did not have albinism as a risk factor. All BCCs in these 3 patients
occurred in the head and neck area. These findings correlate with other studies which showed

BCCs in the head and neck area in 89% of Black patients.”>"*

14 patients with Oculocutaneous albinism (OCA) were included in our study population.
92.9%(n=13) were Black and 7.1%(n=1) were White. NMSCs of the head and neck
accounted for 64.2%(n=9) of the skin cancer location in these patients. Patients with OCA in
Sub-Saharan Africa have 1000-fold greater risk of developing NMSC of sun-exposed skin

cancers than the general population.>3°%7>-77
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35.9%(n=14) of CM in our study population occurred in Black patients. 92.9% of these
melanomas occurred on the lower limbs. This reinforces existing evidence that UV radiation
is not a significant risk factor in melanoma in Black populations.>*%72 A study conducted in
South Africa similarly found that 97% of melanomas in Black South Africans occurred on the
lower limbs.”® Acro-lentiginous melanoma is the most common subtype of melanoma in
Black patients and has been noted to occur in up to 90% of cases of melanoma in Black

patients world over,10:11:54.74.79.80

Black patients accounted for 97.9%(n=276) of all KS cancers diagnosed in our study
population. KS was also the most common skin cancer in Black populations in audits
conducted in 2 other South African Provinces.®®in our Black study cohort, AlDS-associated
KS accounted for 92.9% of cases. 7.1%(n=21) were noted to be of the endemic variant of KS.
Previous studies in South Africa also noted a low prevalence of endemic KS in South
Africa.88283 70,19 of KS cases in the Black cohort occurred on the limbs and 6.1% of all
cutaneous KS cases had concomitant palatal KS. This distribution of KS is similar to findings

in other KS studies conducted in Black populations in Africa.?*

Mycosis Fungoides is a chronic cutaneous T-cell lymphoma that is more common in Black
patients compared to White patients.*>*° The disease occurs more commonly on the trunk in
women.8>% In our cohort 86.4% (n=18) of MF cases occurred in Black patients. The trunk

was the predominantly affected region, thus our study found these observations to be true.
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Radiation therapy was the primary treatment modality offered to patients in the study
population (54.8% n=291). It was offered with either a curative or palliative intent in these
patients. No cancer-related treatment was offered in 18.45% of patients(n=98). These were
patients who typically presented with late-stage malignancy and were offered palliative
hospice referral and supportive management. HAART was offered as the sole treatment to
4.1%(n=22) of our study population. All patients who were commenced on HAART in the
study cohort had AIDS-associated KS and were previously ART naive. HAART alone has
been shown to effectively treat AlDS-associated KS in 40% of patients.®” In South Africa as
well as the rest of the continent, with high prevalence of HIV and HHV8, HAART as sole
therapy provides important benefits in patients with AlIDS-associated KS and should be used
where possible, particularly in resource limited settings.82878 In our clinic the majority of KS
patients presented with generalized, nodular or fungating KS. This necessitated the use of
radiation in most of our KS cohort. The average duration of follow-up in our clinic was 9

months and 2 weeks.

38.5%(n=204) of patients in our study cohort were lost to follow-up, either after index
presentation or during treatment. Similarly high levels of patient attrition have been noted in
other oncology clinics in resource limited settings worldwide.?%-°! Reasons postulated have
included adherence to harmful socio-cultural practices, fear of radiation treatment, lack of
financial capacity of patients to meet costs of radiation therapy including daily travel and in
some settings lack of access to oncology clinics. These factors need to be further studied to

improve patient adherence and outcomes.

28.29%(n=150) of patients were discharged to other units at CMJAH for further

management. These patients received adjuvant radiation to manage painful tumors, control
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bleeding in tumors, shrink tumors prior to surgical resection and for palliative care.
18.11%(n=96) were discharged back to referring hospitals for further management after

treatment.

Study Limitations

The retrospective, single-clinic nature of our study with the associated selection bias as well
as the heterogenicity of our study population restricts the strength of our study. A multi-

centre prospective study in South Africa would overcome this challenge.

There was no documentation of Fitzpatrick skin type without which we were unable to
deduce the prevalence of UV-related malignancies in different skin types. Sun exposure

documented as a risk factor in our study was subjective.

CONCLUSION

This study highlights the burden of HIV-associated and UV-related skin cancers presenting to
a tertiary hospital clinic in Johannesburg, South Africa. There is need for equitable
mobilisation of resources towards developing preventative initiatives tailored to the South

African context to decrease incidence and morbidity of these cancers.
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Late presentation of skin cancer patients leads to increased morbidity and financial cost to
treat these patients. Population education campaigns on preventative measures and benefits of

early health-seeking behaviour would see a decrease in morbidity of skin cancers.

There is need to examine the high levels of patient loss to follow-up at this and other
oncology clinics and provide state-assisted social support to mitigate against patient loss
where possible. We call for integrated population-based cancer registries to increase accuracy

of databases and to assist in further research.
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SYNOPSIS OF RESEARCH:(Brief summary of proposed research project; between 200-300 words only;
with sub-headings: an introduction and justification for study, aim/s, proposed methodology and expected
outcome/s)

[Use reverse side of this page if

more space is required]

Introduction

Skin cancers are a non-communicable malignancy that have been underreported and underexplored in
South Africa and the continent at large.

Incidence of the disease is on the rise globally.

In South Africa skin cancers arise from a multifactorial risk complex involving high levels of yearly UV
exposure to a sub-populace of white inhabitants of Northern European decent, high burden of HIV in the
general population and poor health seeking behavior.

The incidence of skin cancers has been difficult to determine because skin cancers are not consistently
logged into cancer registries. Generally, little has been published about the prevalence and epidemiology

of skin cancers in South Africa and few retrospective studies exist in our setting on the subject.

Justification.

The purpose of this study is to audit and quantify the types of skin cancers presenting to the Skin Tumor
clinic at Charlotte Maxeke Johannesburg Academic Hospital.

These findings will provide insight into the local burden of disease and influence Clinician awareness and

resource allocation in relevant departments.

Aim
This study aims to describe the clinicopathological nature of skin cancers as well as demographic data of
patients presenting with skin cancers to the clinic. The study will also add to the body of literature

pertaining to cutaneous malignancies.

Methodology

The study will be a retrospective record review and quantitative descriptive study. The types and

distribution of all skin cancers presenting to the clinic will be described by population group, age, gender,
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anatomical site and risk factor.

The study population will include all patients seen at the skin tumor clinic at Charlotte Maxeke

Johannesburg Academic Hospital between 01/01/2015 to 31/12/2019.

The study will exclude patients without histologically confirmed diagnoses.

Expected outcome

The study aims to describe the clinicopathological nature of all skin tumors presenting to the Skin Tumor

clinic and add to the body of literature relating to cutaneous malignancies.
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SYNOPSIS OF RESEARCH CONTINUED
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PROTOCOL WITH EXPANDED LITERATURE REVIEW
1. Defining the research problem

According to data from the World Health Organisation, cancer is the leading cause of
death in 60% of the world and ranks in the top 5 causes of death in a further 13% of
the world.

Skin cancers are the most common malignancy in the Northern hemisphere
representing 2 - 30% of malignancies in both dark and light skin types.! In the
southern hemisphere, Sub Saharan Africa included, the incidence of skin cancers is
difficult to determine as skin cancers are not consistently logged into cancer registries.
Cutaneous malignancies are a growing problem in South Africa due to a multifactorial
risk complex arising from the high levels of year-round Ultraviolet (UV) exposure
(which particularly predisposes white inhabitants of primarily Northern European
descent to skin cancers). Additionally, the high burden of HIV coupled with late
health seeking behaviour leads to HIV associated skin cancers. South Africa and
Johannesburg in particular boasts a diverse population of many ethnicities and is also
a cosmopolitan hub that sees diverse immigrant populations. Numerous risk factors
predispose the inhabitants of South Africa to several malignancies but despite the
ever-present danger that is cancer, the data, studies and literature surrounding skin

cancers remains inadequate.

The aim of this retrospective study is to describe the nature and quantify the extent of
skin cancers presenting to the skin tumour clinic at CMJAH in Gauteng province, SA.
This will add to the worldwide literature on the epidemiology of cutaneous

malignancies.
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2. Extended Literature overview and Motivation
Cancer is the unregulated proliferation and spread of abnormal cells within the body.
Any type of cell can transform into cancerous cells and cancers can arise from any
organ or tissue system in the body.
Clinico-pathological spectrum of a condition refers to the signs and symptoms
manifested by a patient, and the results of laboratory studies, as they relate to the
findings in the gross and histologic examination of tissue by means of biopsy or

autopsy, or both.

The Clinicopathological spectrum of skin cancers can be categorised into Non
melanoma skin cancers (NMSC) and Melanoma.? NMSC are keratinocyte
carcinomas such as Basal cell carcinoma (BCC) and squamous cell carcinoma (SCC).
These 2 malignancies account for most tumours in this group. Other NMSC
malignancies include Kaposi’s Sarcoma (KS), dermatofibrosarcoma protuberans
(DSFP), cutaneous T cell lymphoma (CTCL) and Merkel cell carcinomas (MCC).
Skin cancers can also be classified according to the tumour cell origin as shown in

Table 6.2

Table 7. Tumour origin tissue and representative tumour types.3

Type of tumour relating to Representative tumours
origin

Keratinocytic/Epidermal Basal cell carcinoma
(Nonmelanoma) Squamous cell carcinoma

Squamous cell carcinoma in situ (Bowen disease)

Merkel cell carcinoma
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Melanocytic

Adnexal

Lympho-hematologic

Neural

Soft tissue

Uncertain differentiation

Malignant melanoma

Malignant tumours with eccrine and apocrine
differentiation
Malignant tumours with follicular differentiation

Sebaceous carcinoma

Mycosis fungoides

CD30+ T-cell lymphoproliferative disorders

Skin T-cell leukaemia/lymphomas (primary or secondary)
Skin B-cell lymphomas (primary or secondary)
T-lymphoblastic and B-lymphoblastic leukaemia

Blastic plasmacytoid dendritic cell neoplasm

Skin determination in myeloid leukaemia

Malignant peripheral nerve sheath tumour

Liposarcoma

Fibroblastic,  myofibroblastic  and  fibrohistiocytic

malignant tumours
Leiomyosarcoma

Skin angiosarcoma
Kaposi sarcoma
Pleomorphic dermal sarcoma
Epithelioid sarcoma
Myxo-fibrosarcoma
Dermal clear cell sarcoma

Ewing sarcoma
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Inherited syndromes Familial melanoma
Gorlin syndrome (Naevoid basal cell carcinoma syndrome)
Skin cancers on Xeroderma pigmentosum

Muir-Torre syndrome

Aetiopathogenesis
The aetiopathogenesis of these skin cancers is a result of a multifactorial complex of

environmental, genetic and phenotypic risk factors (Figure 5) which can be broadly

categorised into extrinsic and intrinsic risk factors.

Immunosup
pression

Carcinogenic Fitzpatrick
chemicals skin types

lonizin
. ,g UV radiation
radiations / -

Genetic
diseases

Figure 3. Factors involved in non-melanoma skin cancer pathogenesis. UV : Ultraviolet;

HPV : Human Papillomavirus.*
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Role of Ultraviolet radiation

Sun exposure and body site of exposure appear to play a significant role in the formation of
skin cancers, particularly in BCC and SCC. This risk is greatest in residents of regions with
high levels of Ultra-violet (UV) radiation.

South Africa is located at the southern tip of the continent and is found within a subtropical
region spanning 22° to 34°S. The country experiences high amounts of sunshine, exceeding
2500 hours yearly in most regions>®.

This sunshine correlates to high levels of solar UVR (ultraviolet radiation) exposure with the
mean UVI (ultraviolet index) for the country from the period 2004 to 2018 showing that
during summer months the country experiences levels above 10 UVI°
This UVR is a major environmental risk factor for skin cancer, particularly for the Caucasian
and other fairer skinned inhabitants of South Africa. Those individuals with Fitzpatrick skin
types 1 and 2 are more affected. Blacks and other darker skinned ethnicities are afforded
significant photoprotection due to increased melanocyte activity and larger, more dispersed
melanosomes. The dose of UVR needed to produce erythema in blacks is 6-33 times higher

than in whites.>’

UV radiation causes direct DNA and RNA damage, resulting in covalent bond formation
between adjacent pyrimidines and subsequently leading to generation of mutagenic
photoproducts of radiation such as cyclopyrimidine and pyrimidine-pyrimidine adducts.®°
Intermittent, recreational sun exposure, is a significant risk factor for BCC formation while

chronic cumulative UV exposure is the significant risk factor in SCC formation®
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Other artificial sources of UV have also been implicated in carcinogenesis. Indoor tanning
devices that produce UV radiation are a risk factor for the development of skin cancer and as
of 2015 the US Food and Drug Administration classified tanning beds as moderate risk
medical devices due to this association with development of NMSCs.** A survey conducted

in 2014 found 214 sunbed facilities operating in South Africa®

Phototherapy using narrow band UV-B (NB-UVB), UV-A and PUVA has also been

implicated in NMSC carcinogenesis. 1314

Role of genetic conditions associated with NMSC

As already mentioned in this review, skin cancer pathogenesis occurs as a complex interplay
of multiple factors. There is a subset of cases in which it occurs because of several hereditary
cancer syndromes. These can be broadly categorised into : those associated with
dysregulation in molecular pathways affecting cell cycle regulation and senescence; those
associated with immunodeficiency and those that affect pigmentation.®

Familial cancer syndromes can also be broadly categorised according to the types of cancer
they predominantly predispose towards®®.

Chief among familial cancers with increased risk of BCCs are Basal cell nevus syndrome
(BCNS), Bazex-Dupre-Christol and Rombo syndromes. While the prevalence of these
syndromes is not documented within the South African context, a retrospective analysis by
Titinchi et al in 2013 found 15 documented cases at 2 Quaternary hospitals over a 40 year
period®’

Oculo-cutaneous albinism (OCA) is an autosomal recessively inherited condition and OCA
type 2, also known as tyrosinase positive albinism is the most prevalent variant found in

Africa.’®1% In this variant of OCA patients have a defect in the OCA2 gene coding for the p
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protein that is thought to have a role in transporting proteins to the melanosome, in stabilizing
the melanosomal protein complex and in regulating melanosomal pH and/or glutathione
metabolism, all of which are important to melanin production?. This population suffers from
photophobia, extreme sun sensitivity and cutaneous malignancies. Individuals with OCA
have up to one thousand times a greater risk of developing skin cancers, in particular SCCs as
compared to the rest of the population in their 20s to 30s.%® According to population statistics,
the prevalence of albinism in south Africa stood at 1 in 3900.5%

XP is an inherited autosomal recessive disorder characterised by cutaneous and ocular
hypersensitivity to UVR with subsequent irreparable DNA damage, malignant changes and
possible neurologic deficit.?! Prevalence of XP in South Africa is not documented in the

national cancer registry (www.cansa.org.za accessed 19/08/2020).

In USA and Japan prevalence is 1:1000000 and 1: 100000 respectively with up to 60% of
these patients developing skin cancers in adulthood, most commonly SCC.?!??

Other genodermatoses such as Muir-Torre syndrome and Adenosine deaminanse severe
combined immunodeficiency syndrome have increased risk of other NMSCs other than BCCs
and SCCs. Muir Torre is characterised by development of Sebaceous gland and visceral
malignancies, while adenosine deaminase severe combined immunodeficiency syndrome is

associated with high risk of dermatofibrosarcoma protuberans malignancy.

Role of immunosuppression

Immuno-suppressive states, particularly those seen in solid organ transplant recipients (OTR)
and HIV positive patients have shown a well-established elevated risk of developing skin
cancers. 3242

Studies in HIV patients have shown an increased likelihood of developing NMSCs ranging

between 2.1 to 2.76 as compared to HIV negative individuals.?*
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No increase in risk of melanoma in HIV positive patients has been definitively shown in the
literature. Human Herpesvirus 8 (HHV8)has been identified in Kaposi sarcoma tissue which
is the most common AIDS defining cancer seen in South Africa.?® While the risk of AIDS
defining cancers has declined since the advent of the HAART era, the incidence of non-AIDS
defining cancers has increased, leading to a shift in the spectrum of HIV related cancers.?*%
Not all skin cancers will have an increased incidence in the setting of immunosuppression

and those cancers with a viral etiopathogenesis are significantly more likely to occur in the

setting of immunosuppression.?’

Pharmacological agents are routinely prescribed to OTRs and are believed to affect several
immune cell types such as T lymphocytes, natural Kkiller cells, dendritic cells and other
antigen presenting cells resulting in disrupted immune surveillance and failure of the host
immune system to detect and eradicate cells with precancerous changes. Cyclosporine is the
most commonly used immunosuppressive medication given to OTRs to prevent transplant
rejection?, it is also used widely in a number of dermatologic and rheumatologic diseases. A
study of 231 OTRs receiving cyclosporine showed that 26% of these developed cancers of
which 66% were NMSC.%® Another study conducted in Cape Town, South Africa found that
7.6% of OTRs subsequently developed cancers. SCC and BCCs were the most common
cancers in whites and KS was the most common cancer in non-whites, accounting for 80% of
all cases.*°

Determination of the individual risk posed by immunosuppressant medications is very
difficult and while long term exposure to immunosuppressive medications determines
individual risk (Table 7), this risk is still set against all the other pathogenic risk factors

mentioned in this review
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Table 8. Immunosuppressant drug and skin cancer risk.3!

‘Drug Mechanismof Action ~ Skincancerrisk
Cyclosporine Calcineurin inhibitor High
Azathioprine Anti-metabolite High
Tacrolimus Calcineurin inhibitor High
Prednisolone Glucocorticoid Low
Mycophenolate mofetil Antimetabolite Uncertain

UV radiation is not only a complete carcinogen but also acts a strong immunosuppressive
agent.3>*2 This was corroborated in a series of studies conducted on mice by Margaret Kripke
in which UV radiation-induced tumours were transplanted into mice which were either
irradiated with UV-B or not irradiated. In the irradiated population, the tumours continued to

proliferate whereas the non-irradiated population rejected the tumors.*

Role of viruses in skin cancer pathogenesis

Over 20% of global cancer incidence is linked to infectious agents, with viral infection
contributing almost 75% of the culprit infections.®*3 The role of viruses in cutaneous
malignancy pathogenesis is well documented and 3 viruses in particular are believed to play
a significant role in NMSC pathogenesis. They are: Human papilloma virus (HPV), Human
herpes virus 8 (HHV8) and the more recently discovered Merkel cell polyomavirus (MCV).
These viruses interact with the host cell, UV radiation and host immunosuppression to bring

about carcinogenesis in a process called viral oncogenesis.
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Human Papilloma viruses (HPVs) are known to be associated with the formation of SCCs,

while HHVS is key in KS pathogenesis and MCV in MCC pathogenesis.>¢#°

Epidemiology of skin cancers.

Cancer ranks as the leading cause of death worldwide.** with an estimated 19.3 million new
cases and 10 million cancer deaths having occurred in 2020.

The most frequently diagnosed cancers occurring in mankind include breast (11.7%), lung
(11.4%), colorectal(10.0%), prostate(7.3%) and skin cancers (7.9%)%4,

Cutaneous Malignancies or skin cancers are cancers arising from the uncontrolled growth of
different cell types found in the skin. Skin cancers accounted for 1.52 million cancers in
2020. Of these 1.2 million were NMSC and 325 000 were melanomas. These cancers ranked
4™ and 21% of the global cancers respectively in 2020.

The incidence of skin cancer globally is on the rise while mortality is stable or decreasing.*
In the 27 year period between 1990 and 2017 the global incidence of melanoma rose by
161% while the incidence of NMSCs such as BCC and SCC rose 77% and 310%
respectively.*

Men are approximately twice as likely as women to develop skin cancers globally.*#°

BCCs account for 75% of all NMSC and SCCs account for the majority of the remaining
25% of NMSCs.*® Melanomas account for 4% of dermatologic cancers worldwide and are

responsible for 60-80% of skin cancer related deaths.*°

The incidence and mortality of skin cancers have been linked to the human development
index (HDI). This index measures three key dimensions in human development : a long,

healthy life measured by life expectancy; access to education measured by mean schooling
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years of adult population and a decent standard of living measured by the gross national
income per capita of the country.*” HDI is inversely proportional to skin cancer mortality,
higher HDI values as seen in the global west (Europe, North America and Australia) correlate
to lower mortality due to better access to health awareness and healthcare in these nations.

In white people skin cancers are the commonest cancer diagnosed yearly. BCCs and SCCs
are the commonest and 2" commonest of these diagnosed cancers, respectively, and their
global incidence continues to increase faster than all other cancers.*®The incidence of NMSC
is double in individuals living near the equator and in Australia skin cancers account for 7 out
of 8 cancers diagnosed in patients. In black people and other ethnic groups of colour Mycosis
fungoides and DFSP, while being relatively rare NMSCs disproportionately affect black

people and people of colour relative to people of lighter skin types.4%

In North America NMSCs account of 1 out of 3 cancers diagnosed in patients yearly.*¢5!
The incidence of NMSC in white populations in Europe, North America and Australia has
been increasing by 3-8% per year since 1960 due to lifestyle and environmental risk factors.*?
Melanoma incidence in Europe, North America and Australia is lower than that of NMSC,
however it has also been rising for several decades. Global incidence of melanoma among
dark skin ethnic groups is 1 per 100 000. In whites the incidence of melanoma is 50 per 100
000. Highest incidence is found in Australia of 56 per 100 000, 14 per 100 000 in North
America and 5 per 100 000 in northern Europe.?4252%3 In African Americans the most
common skin cancer is SCC followed by BCC.*® BCCs occur more commonly in lighter-
complexion blacks than darker complexion African americans.”*® Melanoma is 12 times less
likely in this population group than in white Americans.}*° Acral-lentiginous melanoma

(ALM) is the predominant variant of melanoma that occurs in darker skinned ethnic groups.*®
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Skin cancers comprise up to 4% of all malignancies in Sub-Saharan Africa (SSA).>* SCC,
KS, MM, BCC and DFSP, in decreasing order, are the most common skin cancers in SSA.®
Most SCCs are associated with previous history of chronic ulcer (Marjolin ulcer).5>%

ALM is the most common presentation of MM in SSA. Up to 92% of MM cases present on
acral surfaces in blacks in SSA.%57:58

DFSP comprises less than 0.1% of all skin cancers. Black people have a higher incidence of
this cancer than white people (0.64 per 100 000 and 0.44 per 100 000 respectively) In blacks
it disproportionately accounts for up to 1,4% of NMSCs. 495559

The incidence of all cancers in South Africa is monitored by the National Cancer Registry,
Eastern Cape Province registry and the South African Paediatric Tumour Registry, which
catalogue. all histologically confirmed cancers. These registries do not have the resources to
collect robust data on a national scale that can be used to calculate national incidences of
cancers.®° While the incidence of skin cancers is difficult to quantify in South Africa due to
this lack of integrated cancer surveillance networks®®8! the individual incidences of skin
cancers are known to vary widely, affected by skin type, age and immune status.%?

South Africa has diverse populations and skin types. Although the white population are the
most susceptible to UV induced skin cancers, they occur in all racial and ethnic groups
regardless of skin pigmentation.

The most commonly occurring skin cancers in South Africa are reported to be SCCs, BCCs,
KS and Melanoma (CM), in that order.®® NMSC was found to be twice as prevalent in men
compared to women.

In decreasing order SCCs, BCCs and MM have the highest incidence in whites whereas in
Coloureds, Asians and Blacks the order of decreasing frequency of skin cancers was BCCs,

SCCs and MM.®t
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White South Africans have one of the highest incidences of MM in the world. Yearly
incidence is 19-23 per 100 000 people86465

SCCs and Kaposi Sarcoma (KS) were the most frequently occurring malignancy in Blacks.

In 1 study conducted in the Northern Cape Province the commonest occurring skin cancers
were SCCs followed by BCCs, KS and MM?® whereas in another study conducted in the
Western Cape Province BCCS, followed by SCC, KS and MM in decreasing frequency, were
the most common skin cancers in all races except blacks in whom KS followed by SCC, BCC

and MM were the commonest skin cancers.%®

In summary a review of the literature shows South Africa’s burden of skin cancer is poly-
etiological, impacted by Race, inherited disorders, high levels of UVR and air-borne
pollutants and immunocompromise due to immunosuppressive medications and the HIV
pandemic. Furthermore, there is likely under-reporting of the cancer burden in SA and shows
a definite need for further studies and audits to augment the body of work involving
cutaneous malignancy.

This study will aim to assess the clinicopathological spectrum of histologically confirmed
skin cancers presenting to the Skin Tumour clinic at Charlotte Maxeke Hospital and detail the

patients’ demographics as well as associated risk factors of these cancers.

3. Study Objectives
1) To assess the clinicopathological spectrum of histologically confirmed cutaneous
malignancies presenting the CMJAH Skin Tumour Clinic

2) Describe the demographics of patients being seen at the Skin Tumour Clinic
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3)

To outline and assess the skin cancer risk factors shown by the patients presenting

to the Skin Tumour Clinic.

Methodology

1)

2)

3)

4)

5)

6)

Study Design

Retrospective record review. Qualitative descriptive study.

Study population

All patients seen at the Skin Tumour Clinic at CMJAH.

Inclusion Criteria

All patients seen at the Skin Tumour Clinic from 01/01/2015 to 31/12/2019 (5
Years) with histologically confirmed cutaneous malignancies.

Exclusion Criteria

Patients with incomplete demographic information.

Patients without histologically confirmed diagnoses.

Data Collection

Data will be collected from the Skin Tumour Clinic records at CMJAH utilizing a
data collection form. (See appendix 1)

Data will be collected from clinical records using a data collection form and
entered into an excel spreadsheet. At no point will records be removed from the
site or patient identifiers entered into the study database.

Data analysis

As this is a descriptive study the sample size will be realized from the records

available.
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7)

8)

Baseline and demographic characteristics will be summarized using descriptive
statistics (means, standard deviations for continuous variables such as age and
percentages for categorical variables such as race.)

Ethics

Permission to access patient records will be obtained from the hospital Chief
Executive Officer, Heads of Department of Dermatology and Oncology at
Charlotte Maxeke Johannesburg Academic Hospital.

Ethics approval will be sought from the Human Research Ethics Committee of

the University of the Witwatersrand. To protect participant’s confidentiality, the

data will be sent in an anonymous format, making it difficult to identify patients.

The data sent will also be stored on a password protected device.
No patients will be interviewed in this study.
Funding

The study will be self-financed.

Item Estimated cost in Rands

Printing R800

Binding R500

Total R1300

9) Schedule
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Research

protocol

Assessment &
Ethics

application

Feb2021-

July

2021

July2021-
December

2021

Jan 2022
- May

2022

June 2022

Data collection

and analysis

Write-up
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Femaled
Race: Blackd Whited Indian/Asian Coloured O

Not mentioned O

Occupation:
Risk Factors:

Fitzpatrick skin phototype: Undocumented O
Skin signs of chronic sun damageYes [ No I
History of sunburn during childhood Yes O No I
FPST 1-2[1 Smoking Genodermatosis (I : Type
Immunosuppression O0:  Type HIvVO :
Duration___ Duration___
CD4__
Viral Load
The lesion:

Duration of the lesion:

Maculed Papule (J Nodule (J Ulcer O  Tumour OJ
Other:
Solitary lesion [ Multiple lesions [

Localization of the lesion (please write the exact location):
O Face & Neck:
O Upper extremity:
O Trunk:
[0 Lower extremity:
Tumour diagnosis:

Scca BCCO cMMO KSO cTCcLO DFSPLI

MCcO Other:
Histologic Subtype:
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Atypical mitosis [J Nerve invasion [ Blood vessel invasion [J

Maturation/ differentiation [

Histologic staging: EpidermisC] : S. Granulosum O S. Spinosum [

Basale O
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Subcutis and deeper [

Clinical staging:
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Internal organ involvement [J
Other O

Treatment:
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