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Abstract

Oculocutaneous albinism (OCA), the hereditary disorder associated with the melanin synthesis impairment and manifested by hypopigmentation
of the skin, eyes, and hair, is found worldwide, but is especially widely spread across the indigenous population of African countries, to the south
of the Sahara. Due to melanin deficiency or complete lack of melanin in the skin of individuals with OCA, its natural protection against solar ul-
traviolet (UV) radiation is reduced, which makes keratinocytes particularly susceptible to mutagenic effects of chronic UV exposure and increases
the risk of photodamage, precancerous lesions, and skin cancer. For many people with albinism in African countries, prevention of the solar UV
radiation exposure-induced cutaneous lesions and the timely diagnosis and treatment of skin tumors are complicated by socio-economic factors.
Black albinos in sub-Saharan Africa have the risk of non-melanoma skin cancer 1000 times higher, than the general population. Squamous cell
carcinoma predominates in the structure of tumors, basal cell carcinoma ranks second, and the recorded cases of melanoma account for less than
1% — in contrast to the general population, where basal cell carcinoma is detected more often. In Africans with albinism, the average age of de-
veloping skin tumors is 20—30 years, which also makes them significantly different from the population of other geographic zones.

The review considers the key aspects of the issue, including risk factors of malignant skin neoplasms, measures for prevention, early diagnosis,
and treatment; current international epidemiological data are provided that suggest an extremely unfavorable situation concerning morbidity and
mortality among this category of patients.
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AHHOMAayun

I'nazokoxxHbi anpbuausM (I'KA) — HacencTBeHHOE 3a00J1€BaHYe, CBSI3aHHOE C HApYIIIEHHeM CHHTEe3a MeJIaHUHA U MPOSIBIIAIOIIeecs THIIOMNT-
MeHTaIueld KOXH, IJ1a3 U BOJIOC, BCTPEYAeTCs: BO BCEM MEPE, OTHAKO 0COOEHHO IMIHPOKO PACIIPOCTPAHEHO CPe KOPEHHOTO HACeJIEeHHUs CTPaH
Adpuku k ory ot Caxapsl. BesiesicTue geduiura uiu moJIHOro OTCYTCTBYSI MEJIAHUHA B KOKe Jirofiel ¢ KA cHUKaeTCsl ee ecTeCTBEHHAsI 3aI[UTa
OT COJTHEYHOTO yabTpaduoseroBoro (Y®) usiydeHus], 4To JeIaeT KEPATHHOIUTHI 0COOEHHO BOCIPUUMUYUBBIME K MyTAar€HHOMY BO3/IEUCTBUIO
XPOHHUYECKOTO YP-00JIydeHHsI U MTOBBIIIAET PUCK (DOTOMOBPEKICHUM, TPEIPAKOBBIX TIOPAYKEHHUH U paKa KoxKH. JIJisi MHOTHX JII0Ziel ¢ aIbOUHU3-
MOM B crpaHax AQpuku npoduIakTHKa KOKHBIX IOBPEXK/IEHNH, 00YCIOBJIEHHBIX BO3/IEHCTBHEM COJTHEYHOTO YD-U3JIydeHNUs], a TAKXKE CBOEBPE-
MEeHHAas TUATHOCTUKA ¥ JIEYEHHE OIyXO0JIEH KOKU OCTIOMKHSIOTCS COIUATIBHO-O9KOHOMHUECKUMHE (haKToOpamMu. PHCK pa3BUTHsI HEMEJIAHOMHOT'O pa-
Ka KOXKH Y HEIPOUIHBIX aJIbOUHOCOB B cTpaHax AGpPUKH K 10Ty oT Caxapbl IPUMEPHO B 1 THIC. Pa3 BbIIIIE, YeM B 00Iell Oy Isiuu. B cTpykType
OIIyXOJIEH MPe0bIIa/IaeT MI0CKOKIETOYHAS KaPIHHOMA, HAa BTOPOM MecTe — Oa3a/IbHOKJIETOYHAS KAPIUHOMA, a CIy4aeB MeJIAHOMBI PETUCTPUPY-
eTrcsi MeHee 1% — B OTJIMYMeE OT 00O1Iel MOy AN, T7e Yallle Bcrpedaercs 6azanuoma. CpelHUH BO3PACT PA3BUTHSA OIYXOJIel KOXKH y adbpruKaH-
1IEB ¢ aJILOMHHU3MOM COCTABJISIET BCETO 20—30 JIET, YTO TAKKe 3HAUUTEIHHO OTJIMYAETCS OT HACeIeHUs IPYTHUX reorpaduueckux 30H. B HacTos1-
memM 0630pe pacCMaTPHUBAIOTCS KJIFOUEBbIE aCIIEKTHI JAHHOU MP06JIeMbl, BKJII0Yast (haKTOPHI PUCKA PA3BUTHS 3JI0KAUECTBEHHBIX HOBOOOpa30oBa-
HUU KOKH, MEPHI MPODUIAKTUKY, PAHHEH JUarHOCTUKY ¥ JIEUEHHS, 8 TAKIKE IIPE/ICTABJIEHbI COBPEMEHHBIE MEXK/yHAPOAHbIE AIIH/IEMHOIOTHYe-
CKUe JIaHHbIe, CBU/IETEJILCTBYIONHE O KpaitHe HeOIArONPUATHON CUTYAI[UH B OTHOIIEHHH 320071eBAEMOCTH i CMEPTHOCTH CPE/TU JAHHOH KaTero-
pUU TAIUEHTOB.
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Background

The term "albinism" encompasses a clinically and geneti-
cally heterogeneous group of rare hereditary disorders
caused by mutations in the genes that regulate the melanin
pigment biosynthesis, as well as the melanosome forma-
tion, maturation, and transport. Currently, three main
nosological forms of albinism are distinguished:

« oculocutaneous albinism (OCA);

« ocular albinism;

« syndromic albinism, including, in particular, the Her-
mansky—Pudlak syndrome and the Chédiak—Higashi syn-
drome.

OCA represents the most prevalent form diagnosed in
about 1 individual out of 17,000 all over the world, regard-
less of the gender or race [1]. The prevalence of OCA varies
considerably depending on the geographic region and the
population’s ethnicity. Some of the highest prevalence rates
of OCA have been recorded in sub-Saharan African coun-
tries (sub-Saharan Africa): between 1 case per 15,000 pop-
ulation and 1 case per 5000 population [2]. According to a
systematic review conducted by J. Kromberg et al. (2023),
the average OCA prevalence in four African countries with
large population studies amounted to 1 case per 4264 pop-
ulation, varying between 1 case per 7900 population and 1
case per 1755 population [3]. It should be noted that some
isolated ethnic populations, such as the Tonga tribe in Zim-
babwe, show the increased OCA: from 1 case per 1000 pop-
ulation, which is four times higher than the average for
Zimbabwe. The similarly high prevalence rates were report-
ed for certain ethnic groups of three countries, such as
Nigeria, Zimbabwe, and South Africa: 1:4794 (Xhosa),
1:4459 (Zulus), 1:2716 (Swazi), 1:3481 (Tswana), and 1:2041
(Southern Sotho). Furthermore, the nationwide prevalence
rate of OCA, which amounted to 1:3900, was calculated for
South Africa based on the studies of ethnic groups in Sowe-
to and Johannesburg [2].

OCA type 2 (tyrosinase-positive oculocutaneous al-
binism), resulting from mutations in the OCA2 gene playing
the key role in regulation of pH of melanosomes and eume-
lanin biogenesis, is the most prevalent in sub-Saharan
African countries [4, 5]. According to the population genetic
study, the OCA type 2 prevalence among representatives of
the Vhavenda ethnic group living in the north of South
Africa was 1:1970 (based on the data of birth records from
local hospitals), 1:2239 (in rural villages), and 1:832 (in the
Vhatavhatsindi clan) [6]. The above epidemiological data
show a relative error, but suggest that OCA is a prevalent
disorder among local populations of sub-Saharan African
countries. For comparison, the disease prevalence in Eu-
rope (based on the data on three countries) is considerably
lower: between 1 case per 15,000 population and 1 case per
10,000 population [3]. The actual values are likely to be

higher, as mild cases of the disease often go undiagnosed,
and there are few large-scale population-based studies.

Patients with albinism show the total or partial melanin
loss resulting from genetic defects. This results in the con-
siderably lower natural skin protection against solar ultra-
violet (UV) radiation, increasing the keratinocyte suscepti-
bility to mutagenic effects of chronic solar UV radiation ex-
posure and the risk of photodamage, precancerous lesions,
and skin cancer [7, 8]. It is well known that the risk of pho-
todamage is especially high in countries with intense inso-
lation, including sub-Saharan African countries, where
young people develop skin changes, and skin cancer re-
mains one of the main causes of premature mortality
among people with albinism [2, 9—11]. It is noteworthy that
skin cancer in Black albinos living in Africa results from the
combined interaction of biological, ecological, and socio-
economic factors. The current situation raises serious con-
cerns regarding the availability of preventive measures, ear-
ly diagnosis, and timely treatment of skin cancer in this
population.

The review provides the current international epidemio-
logical data highlighting the critical situation in many
African countries, where the long-term solar UV radiation
exposure and socio-economic factors make skin cancer one
of the leading causes of premature mortality among people
with albinism. Furthermore, the key risk factors and ap-
proaches to the prevention, early diagnosis, and treatment
of skin cancer in this population are analyzed.

Albinism as a medical and social problem
in African countries

Clinically, patients with albinism show hypopigmentation
of the skin, hair, and eyes. Ophthalmological manifesta-
tions include hypopigmentation or absence of pigment in
the iris and ocular fundus, foveal hypoplasia, reduced visual
acuity of varying severity, nystagmus, strabismus, photo-
phobia, and iris transillumination [12]. However, health
problems faced by people with albinism in African countries
are far beyond medical manifestations of the disease and
are closely intertwined with social, cultural, and economic
factors. Given the high solar radiation levels characteristic
of most African countries, malignant skin neoplasms are
considered the leading cause of premature mortality among
people with albinism. According to certain studies, up to
98% of Africans with albinism die before reaching the age of
40 due to the effects of chronic sun exposure; at least 80%
of these deaths are associated with the development of skin
cancer [10]. The research has shown that many Black pa-
tients with albinism in sub-Saharan Africa develop precan-
cerous skin lesions under the age of 20, and the average life
expectancy is 30 years, due to the development of the po-
tentially fatal squamous cell carcinoma (SCC) [13, 14]. Fur-
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thermore, such patients show the more aggressive course
and higher recurrence rate of skin cancer compared to peo-
ple with normal pigmentation [11]. High skin cancer inci-
dence and skin cancer-related mortality in African coun-
tries are largely attributable to a number of socio-economic
factors, including low awareness of people with albinism
about the UV-induced skin damage prevention. The study
has shown that only 10% of people with albinism in Nigeria
have accurate knowledge about proper sun protection, and
only 5% apply a full range of protective measures [15]. An-
other study has shown that in Malawi the main cause of the
high incidence of non-melanoma skin cancer among people
with albinism is the low level of awareness about the condi-
tion and preventive measures [16]. Furthermore, individu-
als with albinism often lack the financial resources both to
purchase sun-protection products (such as creams, eye-
wear, and clothing) and to pay for professional dermatolog-
ical care. In particular, many of them cannot afford sun-
screen, considering not only its cost but also additional ex-
penses involved in traveling to a place where it is sold [17].

Compared to developed economies, education and
healthcare systems in low-income African countries suffer
from a lack of funding and a shortage of specialists, who ad-
dress the albinism-related issues [18]. Residents of distant
rural villages are in the most vulnerable: due to poverty, a
lack of funding, and geographical isolation, they are de-
prived of access to basic medical services and sun protec-
tion products [19]. Thus, in the group of 38 children attend-
ing a rural specialized school for children with eye problems
in South Africa, children often used cheap water-based
creams that had no photoprotective effect as a “sunscreen”
[20]. Furthermore, the late diagnosis of precancerous and
malignant skin lesions, resulting both from a shortage of
specialized dermatological care and patients’ failure to seek
medical attention in time, plays an important role in ad-
verse outcomes [21]. For example, in Tanzania, a delay of
14.1 months in seeking medical care was reported for people
with albinism [22]. According to the available data, in Tan-
zania, only 42.7% of people with albinism living in tempo-
rary accommodation centers have access to medical care
[23]. The early study conducted by P. Lund (2001) showed
that only 23% of children with albinism living in rural set-
tlements in Zimbabwe ever had a skin examination by a
medical professional, and this often happened only during
infancy [24].

Similar problems are reported in the sphere of ophtalmo-
logical care. Thus, in the same cohort of children with al-
binism, less than half (46%) had visited an ophtalmologist
for a vision check, and only 27% had prescription glasses,
and among the latter 5% believed that glasses did not im-
prove their vision, which suggests inadequate quality or un-
availability of specialized ophthalmic care and specialized
vision correction aids [24]. Vision problems significantly
limit the opportunities for education, employment, and so-
cial adaptation for such individuals in a number of African
states [25, 26]. Due to the lack of education and social inte-
gration many patients with OCA are forced to engage in
low-skilled physical labor outdoors, under direct sunlight

(trade, agriculture) [27]. The prolonged intense exposure to
solar UV radiation in combination with no access to sun-
screens, no regular medical check-ups and timely treatment
considerably increase the risk of photo-damage, precancer-
ous lesions and malignant neoplasms of the skin in such pa-
tients. According to the sample survey of 77 leaders and ac-
tivists with albinism (unpublished report on the clinical as-
sessment results, Standing Voice) conducted as part of the
Pan-African Albinism Conference (Dar es Salaam, United
Republic of Tanzania, November 19—22, 2015), 43 individ-
uals with albinism from various African countries out of 77
had 239 precancerous lesions and three needed urgent
surgery [28].

In many African countries, people with albinism often
face ostracism and isolation due to widespread supersti-
tions, myths, and prejudices linked to their appearance,
which negatively affects their access to medical care, educa-
tion, and employment [29—32]. Due to a lack of pigmenta-
tion, their appearance contrasts sharply with that of their
dark-skinned relatives and those around them, which often
leads to them being treated with prejudice. At the same
time, there is a paradox involving people with albinism:
they are perceived simultaneously as victims being hunted
and as the culprits behind all troubles. As a result, such peo-
ple are subject to discrimination both in the family and so-
ciety as a whole. The study conducted in the Democratic Re-
public of Congo has found that 22% of people with albinism
face discrimination within their families, and 66% in the
wider community [17]. In Zimbabwe and some parts of
Zambia, children with albinism attend comprehensive
schools, where the inclusion process is fraught with difficul-
ties due to the significant stigmatization they face from both
classmates and teachers [33]. Discrimination against peo-
ple with albinism in schools can lead to high levels of illiter-
acy, thereby limiting their employment opportunities.
Along with educational problems, there are still problems
regarding the interaction between healthcare professionals
and people with albinism due to the lack of awareness and
specialized staff training [34]. The resulting isolation of
such people hinders the timely diagnosis and treatment of
diseases, including skin tumors.

Moreover, there is still a problem of violence against peo-
ple with albinism in many African countries. According to
the summary report of the African Albinism Network (data
for 2022), 707 violent incidents were recorded in 31 coun-
tries, including 241 murders (https://africaalbinismnet-
work.org/wp-content/uploads/2023/07/Attacks-of-
PWAs.pdf). In some regions, there have been reports of ab-
ductions, attacks, and murders linked to widespread super-
stitions regarding the alleged magical properties of body
parts of people with albinism [30]. In Burundi, more than
23 people with albinism have been killed and mutilated for
their bodies to be sold for use in rituals in Tanzania. Women
and girls with albinism are subjected to ritual rape, as there
is a widespread belief that sexual intercourse with a person
with albinism brings good luck and cures diseases. As a re-
sult, women with albinism face unintended pregnancies
[17]. The situation regarding violence against people with

| KTMHWUYECKWNIA PA3BOP B OBLUEA MEAULMHE | TOM 7 | Ne12 | 2026 | Clinical review for general practice | VOL. 7 | No. 12 | 2026 | 9



albinism contributes to the development of psychological
disorders among victims and their families, leads to social
isolation, and negatively affects these individuals' access to
medical care, education, and employment [23]. Taken to-
gether, cultural and socio-economic factors have a signifi-
cant effect on the quality of life, social integration, and life
expectancy of this population group, which allows albinism
to be considered not merely as a rare genetic condition, but
also as a major medical and social issue on the African con-
tinent.

Risk factors of skin cancer in individuals
with albinism in African countries

It is well known that the degree of human skin pigmenta-
tion is an individual characteristic determined by many fac-
tors, such as the counts and mitotic activity of melanocytes
in the basal layer of the epidermis, the melanocyte
melanogenic activity, the number, size, and distribution
pattern of melanosomes, the type of melanin, etc. [35]. It is
melanin synthesized in the cells of the basal layer of the epi-
dermis that plays an important role in absorbing and scat-
tering solar UV radiation, thereby preventing damage to the
cellular DNA and the development of oxidative stress [36,
37]. Due to this property, the degree of skin pigmentation
determined by melaninis inversely proportional to the risk
of UV-induced skin tumors, and the risk of such tumors is
decreased 60-fold in people with dark skin compared to
those with light skin [38, 39].

Despite the fact that OCA is not classified as the heredi-
tary cancer predisposition syndrome, the genetically deter-
mined melanin deficiency represents a fundamental biolog-
ical basis exposed to environmental factors contributing to
carcinogenesis in the skin. Thus, OCA is considered to be an
identified risk factor for skin cancer among the Black popu-
lation of Africa [11, 22]. Among environmental factors, the
leading risk factor for skin cancer is chronic exposure to so-
lar UV radiation. Across a large part of the African conti-
nent, the UV index remains consistently high throughout
the year, leading to significant cumulative exposure to solar
UV radiation, starting from early childhood. Over time, the
cumulative impact of solar UV radiation contributes to the
progressive accumulation of DNA damage and somatic mu-
tations in keratinocytes, accelerating the transition from ac-
tinic keratosis and other precancerous lesions to invasive
skin cancer. The photocarcinogenesis molecular mecha-
nisms are described in detail in the literature [40]. Numer-
ous studies conducted in Tanzania, Nigeria, the Southern
region, Zimbabwe, and Malawi, that were analyzed in the
systematic review and meta-analysis by N. Onyishi and S.
Ohayi (2022), have confirmed the exceptionally high inci-
dence of keratinocyte (non-melanoma) skin cancer among
people with albinism in sub-Saharan African countries [41].

Due to a critical deficiency of the protective pigment
melanin, most people with OCA are highly susceptible to
sunburn [42], especially in countries with high levels of in-
solation, such as those in Africa. According to data present-
ed in a fundamental review by C. Wright et al. (2015) [2],
sunburns, both with and without blistering, are common

among children with OCA in Nigeria. However, the rate of
sunburns in children with OCA has not been systematically
studied. In albinism, the chronic exposure to solar UV radi-
ation triggers the cascade of severe skin lesions, from pre-
mature photoaging (dermatoheliosis) and solar elastosis to
multiple actinic keratosis, which is officially classified as an
an obligate precancerous condition with a high risk of ma-
lignant transformation (transformation into squamous cell
or basal cell carcinoma) by dermatologists [2, 43, 44]. Pho-
toaging manifests as heavily wrinkled skin on areas of the
body most often exposed to sunlight. Individuals with elas-
tosis show the skin thickening and degeneration of the con-
nective tissue of the dermis. Elastosis was described as a
condition found in almost all children with albinism in
Nigeria and Tanzania. It was particularly noticeable on the
neck and the back of the hands. Furthermore, in Tanzania,
all patients with OCA had chronic skin lesions by the age of
1 year, and by the age of 15—18, the majority had multiple
actinic keratosis. C. Wright et al. (2015) also noted that ac-
tinic keratoses were found in 91% of patients with OCA over
the age of 20 years living in rural settlements in Tanzania,
and the rate reached 100% by the age of 30 years [2]. More-
over, the study conducted in Kenya that involved 151 pa-
tients with albinism revealed severe actinic lesions in 80%
of patients, primarily in those aged 21-30 years [45]. It has
been shown that up to 60% of cutaneous squamous cell car-
cinomas (SCCs) in patients with albinism develop against a
background of actinic keratosis, and that histological evi-
dence of actinic keratosis is found in 97% of SCC cases re-
sulting from the UV-induced skin damage [46, 47]. The es-
timated likelihood of developing mature SCC arising from
actinic keratosis associated with the UV-induced skin dam-
age is 0.075—0.096% of cases per one lesion annually [48].
Therefore, in an individual with an average of 7.7 actinic
keratoses on his/her skin, the probability of developing SCC
over a 10-year period is 10.2% [49]. Other sources cite even
higher figures, according to which 13—20% of people with
actinic keratoses, including albinos, develop SCC within 10
years [46, 47].

The socio-economic factors described in detail above fur-
ther worsen both the skin cancer incidence and the disease
adverse outcomes in Africans with albinism. As a result, in
many patients, the disease is diagnosed at a locally ad-
vanced stage, and the surgical resection is required that is
associated with the risk of complications, probable recur-
rence, and the risk of metastasis (in case of SCC). The com-
bination of a high biological predisposition, prolonged ex-
posure to intense solar UV radiation, and significant in-
equality in the access to preventive measures and quality
medical care makes Africans with albinism one of the pop-
ulations at the highest risk of developing skin cancer glob-
ally [50].

Skin cancer epidemiology in patients
with albinism in various regions of the world

The aggregate data analysis has demonstrated the ex-
tremely high prevalence of actinic keratosis (a dangerous
precancerous condition) and skin cancer among individuals
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with albinism all over the world [51]. According to the re-
sults of 12 independent studies, among 1747 patients the
overall incidence of actinic keratosis was 38% (95% confi-
dence interval — CI 17.7—60.3%), while the overall incidence
of skin cancer reached 19% (95% CI 13.5—24.4%) [51]. SCC
prevailed in the structure of malignant tumor detection —
55.4% (95% CI 36.2—73.8%), basal cell carcinoma (BCC)
ranked second — 33.7% (95% CI 19.6—49.2%), and the
recorded cases of melanoma accounted for less than 1%
(95% CI 0.00—0.56%), in contrast to the general popula-
tion, where basal cell carcinoma is more prevalent [51-53].

The prevalence of skin tumors among people with al-
binism depends directly on the geographical location, solar
UV radiation intensity, and socio-economic factors. Global
meta-analyses and large-scale epidemiological reviews, in-
cluding extensive data of the Pierre Fabre Foundation
demonstrate clear regional differences in the structure and
prevalence of the disorder [54, 55]. As noted above, the
highest prevalence of albinism is reported for equatorial
and sub-Saharan Africa. Thus, according to the systematic
review including the analysis of the literature published be-
fore January 1, 2022, of all the cases of skin cancer in pa-
tients with albinism analyzed worldwide, 87.3% occur on
the African continent [54]. Moreover, Black individuals
with albinism in sub-Saharan Africa have the risk of devel-
oping non-melanoma skin cancer (including squamous cell
carcinoma) approximately 1000 times higher than the gen-
eral population [11, 46]. A Tanzanian histological review of
134 biopsies from 86 patients with albinism who had been
diagnosed with skin cancer reported that the youngest pa-
tient was 18 years old, and the average age of those with
skin cancer was 35.5 years [22]. In general, statistical data
from sub-Saharan African countries confirm that the aver-
age age at which Africans with albinism develop malignant
skin tumors is only 20—30 years [56].

The pattern of the skin cancer prevalence among patients
with albinism also shows significant geographical variation.
BCC predominates in Europe and America [54], while on
the African continent SCC is the most prevalent type, and
melanoma is extremely rare. In particular, squamous cell
carcinoma accounts for 75-88% of all malignant skin neo-
plasms in people with albinism, while basal cell carcinoma
accounts for only 9—23% cases, and melanoma only 1.3—3%
of cases [57]. However, some studies note that BCC occurs
more frequently than SCC in African albinos, which is con-
sistent with the pattern observed among individuals of Eu-
ropean descent [58, 59]. Furthermore, in certain popula-
tions and when active screening is conducted, the ratio of
squamous cell carcinoma to basal cell carcinoma may be
close to equal [9]. A clear topical link has been established
between the development of cutaneous squamous cell carci-
noma and sun exposure in Africans with albinism [22].

In the study by P. Kassang et al. (2025) focused on the
analysis of 1143 cases of skin cancer in 850 patients with al-
binism, nearly 90% of whom lived in Africa, the highest in-
cidence of this carcinoma type was reported for areas with
maximum exposure to solar radiation: 81.4% of cases oc-
curred on the head, and 11.2% on the trunk [54]. Most fre-

quently affected are areas of the body exposed to the sun:
the face, scalp, ears, neck, shoulders, and the back of the
hands. In these areas, the cumulative dose of solar UV radi-
ation contributes to the progressive accumulation of genetic
mutations in keratinocytes [22, 50]. Compared with pa-
tients of European descent, SCC demonstrates more aggres-
sive biological behavior, characterized by the increased lo-
cal invasiveness, high risk of local recurrence, and the pro-
nounced trend of metastasis to regional lymph nodes in
Africans with albinism (particularly in sub-Saharan African
countries) [60]. Furthermore, multiple squamous cell carci-
noma forms are common in this group of patients [61].
Such an aggressive disease course results from not only
constant exposure to solar UV radiation, but also late diag-
nosis and limited access to specialized care and surgical
treatment. As a result, in many regions of Africa, only ad-
vanced stage tumors are diagnosed, when these have spread
significantly into the soft tissues and, in severe cases, have
invaded the underlying bone. All these factors contribute
significantly to the high mortality rate observed in numer-
ous African clinical trials [22, 50].

BCC is the second most common malignant skin tumor in
people with OCA in sub-Saharan Africa [41]. As is the case
with squamous cell carcinoma, the BCC development is
closely linked to cumulative solar UV radiation exposure.
Tumors develop primarily in the skin areas that are con-
stantly exposed to sunlight, including the face, ears, and
neck. Clinically, BCC typically manifests as a slowly enlarg-
ing, translucent papule. Neoplasms may be pigmented, ul-
cerated, or exhibit both of these features, depending on the
histological subtype. When untreated, some tumors
progress to an infiltrative-ulcerative form, historically
known as a "rodent ulcer." Despite its extremely low
metastatic potential, BCC can be locally invasive, with the
ability to gradually penetrate the dermis, subcutaneous tis-
sue, and cartilage, and, in advanced cases, the face bones. In
patients of African descent with BCC, this destructive
process is often exacerbated by delayed diagnosis, inade-
quate use of sunscrens, and limited access to specialized
dermatological and surgical care; as a result, tumors can
reach a large size and require radical treatment.

The most common BCC subtypes are nodular, superficial,
and infiltrative ones. The infiltrative subtype is character-
ized by a more aggressive growth pattern, an increased ten-
dency for deep tissue penetration, and a high risk of local
recurrence following surgical excision. The prognosis is
generally favorable, provided there is early diagnosis and
complete excision of the tumor, with no tumor cells found
at the surgical site margins. Nevertheless, despite its low
metastatic potential, BCC remains a significant cause of es-
thetic defects and functional impairment in individuals
with OCA living in sub-Saharan Africa [8, 22, 50, 62].

Cutaneous melanoma is reported only in sporadic cases
or small case series and accounts for a negligible proportion
of all skin cancer cases in individuals with OCA in sub-Sa-
haran Africa [22, 41]. Despite the fact, that the melanin de-
ficiency significantly increases the keratinocytes’ vulnera-
bility to the solar UV radiation-induced carcinogenesis, it
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also can alter the biology of melanocytes in a way that re-
duces the incidence of melanoma. However, molecular
mechanisms underlying the development of melanoma in
individuals with albinism are poorly understood — largely
because the available data are limited to individual case re-
ports and small retrospective studies [8]. In clinical prac-
tice, melanoma in people with albinism often differs from
typical pigmented melanoma, manifesting as hypopigment-
ed or entirely amelanotic neoplasms. The lack of character-
istic pigmentation can complicate both timely clinical
recognition and dermatoscopic diagnosis, increasing the
risk of misinterpreting the neoplasm as a keratinocytic car-
cinoma, a chronic ulcer, or other benign or malignant der-
matological condition [63].

In other geographical regions where a high UV index is al-
so observed, such as Brazil, the high incidence of skin neo-
plasms is also reported in albinos, resulting from a combi-
nation of two factors: high insolation levels and reduced ge-
netic population diversity due to isolation and consan-
guineous marriages [64]. In the studied population in Sao
Paulo, Brazil, high prevalence of actinic lesions was report-
ed in 2010—2017: sunburns (72%), actinic keratosis (45%),
elastosis (57%), lentigo (25%), and skin cancer (26%) [65].
The disease onset occurred at early age, specifically actinic
keratosis at the age of 21 years, solar elastosis at the age of
6 years, and skin cancer at the age of 23 years, which corre-
sponds to the values recorded in African countries. It
should be noted that the prevalence of skin cancer in this
population (26%) was similar to the prevalence among pa-
tients with albinism in Tanzania (25%), South Africa (23%)
and was significantly higher, than in Europe, specifically
4.6% in France and 0.5% in Italy [65].

In temperate latitudes (European and American coun-
tries), skin cancer prevalence rates differ significantly from
those in equatorial regions. In these countries, skin cancer
in people with albinism is diagnosed at a much later age
(usually over 40—50 years). Due to a more temperate cli-
mate, higher levels of awareness, the availability of high-
quality sun protection products, early dermatoscopic diag-
nosis, and the timely removal of precancerous lesions, the
overall incidence of advanced and invasive skin cancer
among European and American patients with albinism is
significantly lower compared to regions in sub-Saharan
Africa (Europe — 2.2%, America — 6.6%) [54, 66].

The contribution of Asian countries to global statistics on
the incidence of skin cancer among albinos is relatively
small [54]. Nevertheless, the pattern of morbidity in this re-
gion has its own specifics. The study showed that, for exam-
ple, Japanese patients with OCA exhibit a tendency toward
a higher incidence of malignant melanoma compared to pa-
tients of African or European descent, among whom non-
melanoma skin cancers prevail [67]. The annual incidence
of melanoma in the Japanese patient population is estimat-
ed at approximately 1 per 16,000 population, whereas in the
general population it is estimated at 1 per 100,000 popula-
tion [67, 68]. This phenomenon may be attributed to the
unique genetic landscape of this population and a critical
deficiency of melanin, occurring against a backdrop of high

UV radiation. In the study by K. Okamura and T. Suzuki
(2020), demographic and genetic data of Japanese patients
with OCA and their families were presented [69]. The
analysis showed that OCA types 4 (25.3%) and 1 (20.0%)
were the most prevalent in this cohort.

In general, the prevalence of skin tumors among Asians
with albinism is poorly understood. In developed
economies of Asia (Japan, Singapore, South Korea), the
high availability of quality sun protection products, early di-
agnosis, and public awareness make it possible to detect
precancerous conditions at an early stage, preventing these
from progressing into an invasive state. In the less devel-
oped regions of Asia, logistical difficulties and the lack of
unified cancer registries make it challenging to accurately
track such patients [70].

Thus, on our planet, there is variation in the epidemiolog-
ical spread of albinism among individuals of different races
and across different geographic regions. In sub-Saharan
Africa, the prevalence of albinism is extremely high (1:5000
to 1:1000); squamous cell carcinoma predominates among
skin tumors (accounting for about 57-75%), which typically
occurs on exposed areas of the body and is characterized by
a rather aggressive clinical course, a recurrence, and early
metastasis. The risk of developing squamous cell skin can-
cer here is 1,000 times higher than in the general popula-
tion. Without sunscreens, up to 98% of patients die from
metastatic skin cancer by the age of 30—40. There is an
acute shortage of specialized dermatological care and sun
protection products [2, 8, 54].

In Latin America and the Caribbean, the prevalence of al-
binism in the population is at an average level: about 1:10
000. The most common skin tumor variants are basal cell
and squamous cell carcinoma. High rates of precancerous
skin lesions, such as sunburns, elastosis, and actinic kerato-
sis (observed in 43—57% of young patients), are also record-
ed here, as is the early onset (often before the age of 30) of
squamous cell carcinoma, which occurs more frequently in
rural areas and along the coast [8, 71—73].

In Asia, the prevalence of albinism depends on the region.
Thus, this phenomenon is rare in Japan and China (up to
1:20 000), where a highly characteristic skin tumor is ame-
lanotic melanoma, which is notable for its extremely malig-
nant course. The melanoma epidemiology specifics in
Japan is the high share of acral and mucosal forms, a dis-
tinct mutational profile, and a predominance of type 4 ALM
compared to the Caucasian population. The 5-year survival
for each disease stage shows a trend similar to that reported
for representatives of the Caucasian race. In India, on the
contrary, it is rather high: between 1:23,568 and 1:13,500.
The extremely high prevalence of albinism is reported in
Pakistan (Bhatti tribe): about 1:20. In general, the preva-
lence of skin tumors among Asians with albinism is poorly
understood [67, 69, 74—77].

Treatment and prevention of skin tumors
in individuals with OCA in African countries

In African countries, treatment of skin tumors in individ-
uals with HIV/AIDS follows the same oncological principles
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as it does for the general population; however, it presents
specific challenges due to the multifocal nature of the le-
sions, late diagnosis, and limited healthcare resources. Op-
timal patient management requires a multidisciplinary ap-
proach involving dermatologists, plastic surgeons, surgical
oncologists, pathologists, radiation oncologists, and
chemotherapists. Furthermore, achieving local disease con-
trol, preserving functional capabilities, and reducing the
likelihood of recurrence remain the key objectives [8, 22].

Surgical excision is the treatment of choice for most types
of non-melanoma skin cancer. Radical tumor resection rep-
resents a standard treatment method for both SCC and
BCC, leading to a cure in the majority of patients with the
detected early-stage neoplasms. However, in African pa-
tients with skin cancer, the disease is often diagnosed at an
advanced stage, frequently necessitating extensive resec-
tions that involve the ears, nose, eyelids, lips, or scalp. In
such cases, restoring function and achieving an acceptable
esthetic outcome often require complex reconstructive pro-
cedures using local or regional flaps, or split-thickness skin
grafts. Patients with squamous cell carcinoma are recom-
mended a thorough clinical and radiographic assessment of
the regional lymph nodes, since the involvement of those in
the neoplastic process is one of the most significant adverse
prognostic factors [22, 50, 78]. Radiation therapy is an im-
portant treatment modality for patients with locally ad-
vanced tumors that are not amenable to radical surgical re-
moval. However, access to radiotherapy remains extremely
limited in many African countries [24].

Recent advances in oncology have significantly expanded
the range of therapeutic options for advanced skin cancer
forms. Patients with metastatic or unresectable locally ad-
vanced SCC, who are not candidates for surgery or radiation
therapy, may benefit from systemic therapy. It includes both
traditional chemotherapy and, which crucially important, im-
mune checkpoint inhibitors targeting the programmed cell
death protein 1, PD-1 (for example, cemiplimab and pem-
brolizumab). The use of these drugs has made it possible to
significantly improve objective response rates, progression-
free survival, and overall survival. The use of Hedgehog sig-
naling pathway inhibitors (including vismodegib and
sonidegib) is a standard systemic therapy method for patients
with locally advanced or metastatic BCC, while immunother-
apy may be considered in certain patients with the disease
that resistant to the Hedgehog pathway inhibition or other
standard therapeutic methods [79—81].

Despite such significant therapeutic advances, access to
modern cancer treatments remains limited across much of
Africa. The high cost of new anticancer drugs, limited access
to specialized oncology centers, the absence of pathology
and molecular diagnostic services, and difficulties in devel-
oping interdisciplinary treatment plans for cancer repre-
sent significant obstacles to the implementation of modern
treatment strategies. Thus, surgery remains the corner-
stone of treatment for skin neoplasms in routine clinical
practice in most African countries. Such a situation sug-
gests that the skin cancer treatment outcome improvement
depends not only on advances in therapeutic methods, but

also on strengthening preventive programs, promoting ear-
ly diagnosis, expanding access to specialized medical care,
and bolstering local healthcare systems, i.e. the measures
that are likely to prove more effective and sustainable than
relying solely on advanced cancer treatment methods [60].
Thus, in African countries, skin tumor prevention should be
central for management of patients with OCA, ensuring the
most effective strategy for reducing morbidity, mortality,
and the need for major surgical interventions. In contrast to
many other malignant neoplasms, the main risk factor for
skin tumors in this group of patients is a modifiable envi-
ronmental factor, i.e. solar UV radiation, which allows for
primary prevention due to consistent and effective use of
sun protection products [60, 82].

Photoprotection should begin in early childhood and in-
clude the daily use of a broad-spectrum sunscreen with a
sun protection factor (SPF) of 50 or higher. The use of sun-
screen should be combined with additional protective mea-
sures, such as wearing wide-brimmed hats, long-sleeved
clothing made of thick fabric, and sunglasses with UV pro-
tection. Furthermore, one should avoid staying in direct
sunlight during hours of peak solar activity. Consistent ad-
herence to these measures can significantly reduce the risk
of developing precancerous lesions and skin cancer among
Africans with OCA [8, 22].

In African countries, people with albinism face not only
an exceptionally high risk of malignant skin tumors but also
profound social vulnerability, which negatively affects their
quality of life. In recent years, albinism is increasingly rec-
ognized not only as a rare hereditary condition but also as
an issue that requires targeted public health and human
rights protection strategies by international organizations,
human rights groups (for example, Amnesty International
[89]) and UN agencies, including the World Health Organi-
zation and the Human Rights Council [90, 91] in these
countries. Today, there are a number of international orga-
nizations and support programs for people with albinism
that aim to protect their rights, provide access to sun pro-
tection products and medical care, and combat discrimina-
tion:

 Global Albinism Alliance — an international network
spanning more than 80 countries [83];

« IARC Albinism Research Network — another interna-
tional network focused primarily on Africa [86];

 Under the Same Sun — operates primarily in Tanzania
and African countries [84];

« Standing Voice — in Tanzania and Malawi [85].

In particular, global initiatives are represented by the in-
dependent UN expert’s mandate on the rights of people
with albinism [87]. The International Albinism Awareness
Day is celebrated on June, 13 all over the world [88].

Comprehensive strategies are needed that combine sus-
tainable prevention programs, access to sun protection
products, health education, regular dermatological check-
ups, rehabilitation for individuals with impaired vision, ed-
ucational support, and measures to prevent discrimination,
violence, and social isolation to solve the problem of malig-
nant skin tumors as a priority public health task in these
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countries. Awareness-raising campaigns are also necessary
to improve the understanding of albinism and to counter
harmful misconceptions that persist in some communities
[60, 82, 92].

Health education is a key component of prevention that
represents one of the most sustainable long-term measures
in African countries. In many rural communities, limited
use of sun protection products reflects not only financial
constraints but also a lack of awareness among patients
with OCA regarding the importance of using such products.
In some communities, sun protection products are still per-
ceived primarily as a cosmetic item rather than as a neces-
sary preventive measure for people with albinism. More-
over, even when sunscreens are available, the use of those is
often irregular and limited to periods of intense sun expo-
sure, rather than being a lifelong daily habit. Therefore, ed-
ucational initiatives should involve people with albinism,
their families, teachers, healthcare professionals, and com-
munity leaders, in order to emphasize the role of photopro-
tection as a fundamental component of skin cancer preven-
tion [3, 82]. Educational programs for children and adoles-
cents with albinism, implemented in schools, can help fos-
ter early sun-protection habits and reduce the stigmatiza-
tion associated with this condition.

At the same time, improving the ability of primary care
physicians to detect precancerous lesions and early-stage
skin cancer is crucial for the timely referral of patients to spe-
cialists and the treatment provision. Regular dermatological
monitoring, which includes at least annual skin examinations
and more frequent check-ups for individuals at particularly
high risk, contributes to the early detection of actinic kerato-
sis and skin cancer. At this stage, treatment is generally less
invasive and leads to more favorable outcomes [22, 50].

The effectiveness of comprehensive prevention programs
has been demonstrated by initiatives implemented at the lo-
cal community level in Tanzania and South Africa [3, 50]. De-
spite the fact that these programs were usually implemented
on a limited geographical scale, these demonstrate that rela-
tively simple and cost-effective strategies can significantly
improve the quality of life of people with albinism.

Thus, based on available data, prevention of skin tumors in
individuals with OCA should be considered a public health
priority in African countries. National strategies should facil-
itate access to high-SPF sunscreens, support programs for
their free or subsidized distribution, and prioritize sustain-
able educational initiatives focused on lifelong photoprotec-
tion. Combined with regular dermatological check-ups, early
detection programs, and strengthening of primary healthcare
systems, these measures have the potential to significantly re-
duce the burden of malignant skin tumors in this particularly
vulnerable population group [3, 8, 22, 50, 82].

Unresolved issues and prospects
for further research

Malignant neoplasms of the skin in individuals with al-
binism remain a serious and poorly understood issue, par-
ticularly in regions with intense solar UV radiation; these
represent one of the most severe complications and are a

primary cause of premature death. Despite the clear role of
poor photoprotection, many issues regarding epidemiology,
early diagnosis, prevention, and optimal treatment remain
unresolved.

The lack of reliable epidemiological data is one of the
main limitations of the available evidence base. Most pub-
lished studies are retrospective case series or regional stud-
ies. The literature review by P. Kassang et al. (2025) empha-
sizes the need for longitudinal studies, standardization of
diagnostic criteria, and collection of detailed data at the lev-
el of individual patients [54].

An additional complication arises from the insufficient
knowledge about the differences between the albinism ge-
netic types. Albinism is a genetically heterogeneous disor-
der; however, the impact of specific subtypes and genetic
variants on the likelihood of developing various forms of
skin cancer is poorly understood. For example, the in-
creased risk of BCC has been reported for OCA types 1 and
2, while that for OCA type 4 has not been quantified [93]. A
promising avenue for further research is the integration of
genetic, clinical, and epidemiological data to identify
groups at particularly high risk [51].

Early diagnosis of neoplasms still represents a distinct
challenge. Tumors and precancerous lesions may have an
atypical or subtle appearance on the severely hypopigment-
ed skin. The presence of a large number of actinic lesions
further complicates the differentiation of skin lesions. Thus,
a standard visual examination does not always ensure the
timely detection of abnormalities. That is why it is impor-
tant to determine the extent to which the use of supplemen-
tary dermatoscopy improves diagnostic accuracy, and to de-
velop monitoring algorithms considering specific skin char-
acteristics associated with albinism, as indicated in contem-
porary reviews [66]. Directly related to this is the issue of
the lack of standardized screening protocols. Today, there is
insufficient data to determine the optimal age to begin the
follow-up, the frequency of examinations, indications for
biopsy, and the most effective screening methods. Develop-
ing accessible early-diagnosis programs is especially impor-
tant for countries with high levels of solar UV radiation and
limited healthcare resources [11, 51].

The issue of the photoprophylaxis accessibility and effec-
tiveness is of no less importance. The World Health Organi-
zation identifies the accessibility of sunscreens for the pre-
vention of skin tumors in people with albinism as a signifi-
cant public health issue in several regions, where financial,
social, and infrastructural barriers continue to hinder the
regular use of those [86].

Finally, it should be noted that there is a lack of long-term
data on treatment outcomes. The research focused on the
recurrence, metastasis, survival, and quality of life after
treatment is necessary. This is particularly relevant for
squamous cell carcinoma, which is the most common type
of malignant skin tumor in people with albinism in African
countries [54]. The limited availability of such data current-
ly makes it impossible to reliably compare different treat-
ment strategies and to identify the factors associated with
adverse outcomes.
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Thus, further research should be focused on not only under-
standing biological mechanisms underlying the skin malig-
nant tumor development in people with albinism, but also
constructing a complex prevention model including the genet-
ic risk stratification, regular screening, access to sun protec-
tion products, early treatment, and the removal of social bar-
riers. Large-scale, multicenter, prospective studies aimed at
establishing international patient registries, standardizing the
classification of precancerous and malignant lesions, and in-
vestigating the molecular mechanisms of the solar UV radia-
tion-induced carcinogenesis in various forms of albinism hold
great promise. Furthermore, it is necessary to evaluate the ef-
fectiveness of implementing regular dermatological screening
programs, teledermatology, digital dermatoscopy, and other
tumor early detection methods. The study of social determi-
nants of health, such as the cost of sun protection products, ac-
cess to specialized medical care, the consequences of vision
impairment, stigmatization, and the level of patient aware-
ness, is of particular importance, since factors can influence
both the risk of delayed diagnosis and treatment outcomes
[94, 95]. Such a comprehensive approach can significantly re-
duce the disease incidence, disability, and premature mortali-
ty from skin cancer and melanoma among people with al-
binism in African countries.
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