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PesoMe

B HacTosAllee BPEMFI B CprKType CMepTHOCTVI HaceneHua B Poccuiickon <1>ep,epau,MM n PﬂAa APyFVIX CTPaHaX OHKO/Iorn4yeckue 3a6oneBava 3aHUMa-
T Bep,yLIJ,VIe nosnuun cpe,a,M ApyFVIX I'IPVI'-IMH. MeiaHOMa KoXu aBnaeTca OAHOI‘/'I n3 HaVI6OI1€e arPECCI/IBHbIX 3/10Ka4eCTBEeHHbIX OI'IyXOﬂeI‘/’I, C 6bICprIM
I'IPOFPECCVIPOBaHVIeM, Hepe,qKo I'IPI/IBOAHLLU/IM K neTaanOMy VICXOAy B AOCTAaTOYHO KOpOTKVIe CpOKVI. PaHHee BbiABNEHUE U PaLl,VIOHaIleO OpFaHVI30-
BaHHaA MapLIprTVI3aLWIﬂ nauyneHToB C I'IepBVNHO BblAB/IEHHO Me/IaHOMOW KOXXW B I'IepBVHHOM 3BeHe 3ApaBOOXPaH€HMH HanpaBneHa Ha CHMXXeHue
3a6oneBaeMocw| n CMepTHOCTM OT 3/10Ka4eCTBEeHHbIX 3a6oneBaHM|7|, ynquueHMe KayecCcTBa XXW3HU NMayneHTOB. Pe3yl1bTaTbI MCCHEAOBaHMVI npe,qno-
2larakoT, 4To yBeIWNeHVIe 3a6oneBaeMocm Me/NIaHOMOW KOXU 06yCIIOB/1€HO KaK FVII'IePAVIaFHOCTVIKOVI, TakKun HaCTOpO)KeHHOCTb}O Bpa‘-lel‘;l N HaceneHusa
Mo OTHOLWEHUIK K MMrMeHTHbIM HOBOO6pa3OBaHVIﬂM KOXW. B cTaTbe 06Cy)KAaIOTCFI (I)aKTOPbI PI/ICKa Pa3BVITVIﬂ Me/1aHOMbI KOXW. YAGIIFIETCH BHMMaHMe
COBPeMeHHbIM K/IMHN4YeCKUM MeTo4aM I'IpOFH03VIPOBaHVIH Te4yeHNA Me/ZlaHOMbI KOXMU, I'IOCKOany AaHHOe 3a6oneBaHMe ABNAETCA NOTeHUMa/lbHO 06-
PaTVIMbIM. PaCCMaTPMBa}OTCﬂ KOMI'IbI‘OTeprIe MeTo/ bl CKpVIHVIHFa N ANarHOCTUKU Me/IaHOMbI KOXMWH, I'IPI/IMeHVIMbIe B ndOBVIFIX I'IePBVI‘-IHOFO 3B€Ha
3APaBOOXpaHeHMH. OTAeIIbeIVI paa,qen I'IOCBiILLléH AePMaTOCKOI'IVIVI nan 3I'IVI}1IOMVIHECLI,EHTHOI‘/'I MVIKPOCKOI'IVIVI, KOTOpaﬂ OTHOCUTCA K nccieaoBaHuto
MUrMEeHTHbIX I'IOpa)KeHVIl‘;I KOXW C NCNo/ib30BaHMneM I'IOBerHOCTHOVI MVIKPOCKOI'II/IVI. I'Ipe,a,CTaBneH nepe\-leHb MCCHEAOBHHMVI I'Ipl/l I'IOAO3P€HVIVI Ha 3/10-
Ka4yecTBeHHOe HOBOO6PaBOBaHVIe KO)KVI/MenaHOMy KOXUn y nayuneHTa, O6paTVIBLLIeFOCﬂ 3a MeAVILI,VIHCKOf;I nMoMoOLbIO B ne‘-l€6H0-I'IPO¢VInaKTVI‘-|€CKOE
yupexaeHnune. ObcyxzaeTca 3Ha4MMOCTb KpuTepues anroputma ABCDE, anroputMma «ApgeH3naHO» B UCCIe40BaHUM MUTMEHTHbIX MOPaXeHUi
KOXU C Aaanef;ILIJVIM aHa/n3omMm Pe3yl1bTaTOB VICKyCCTBeHHbIM UHTEN/ZIEKTOM AnA I'IpVIHﬂTVIFI pemeva.

Knro4deBbie cnoBa: znokavecmseHHoe HOBOO6pa3oBaHuUe, MeaaHOMa, depMamoCcKoNUSs, NepBUYHOE 38eHO 30paBOOXPaHeHUS
KoH$AukT nHtepecos
ABTOpr 3aABAAKOT, 4TO AaHHaA pa60'ra, eé Tema, npeaMeT U cogepxaHue He 3aTparmBaroT KOHKYPUPYHOLWKUX MHTepeCcoB

McTo4HMKM PprHaHCMpoBaHUA
ABTOpr 3aABNAIOT 06 OTCYyTCTBUU ¢MHaHCMPOBaHMH npu nposejeHUnN nccaejoBaHuA

CraTba nonyyera 12.08.2021r.
MpuHaATa K nybavkauum 29.11.2021r.

*Konrakrsl: Bepa Hukonaesna Jlapnsa, e-mail: larinav@mail.ru
*Contacts: Vera N. Larina, e-mail: larinav@mail.ru
ORCID ID: https://orcid.org/0000-0001-7825-5597

85



86

LECTURES The Russian Archives of Internal Medicine ® Ne 2 e 2022

Ana umTnpoBaHUA: Nlapuna B.H., Faiguna T.A., Asoprukos A.C. u gp. BOSMOXXHOCTU OBCNEJOBAHMA NMALUMEHTOB C MOAO3PUTE/Ib-
HbIMW HA MEJIAHOMY HOBOOBPA3OBAHWAMW KOXW, BMEPBbIE BbIABJIEHHbIMW B MEPBUYHOM 3BEHE 3JPABOOXPAHEHWA. ApxvBb BHY-
TpeHHel MeanumHbl. 2022; 12(2): 85-92. DOI: 10.20514/2226-6704-2021-12-2-85-92

Abstract

Currently, in the structure of mortality in the Russian Federation and a number of other countries, oncological diseases occupy a leading position
among other causes. Melanoma of the skin is one of the most aggressive malignant tumors, with rapid progression, often leading to death in a fairly
short time. Early detection and rationally organized refferral of patients with diagnosed skin melanoma in primary health care settings is aimed at
reducing morbidity and mortality from malignant diseases, and improving the quality of life of patients. Research results suggest that the increased
incidence of skin melanoma is due to both overdiagnosis. and an increase in the alertness of doctors and the population in relation to pigmented skin
formations. The article discusses the proven risk factors for the development of skin melanoma, since this disease is potentially reversible. Attention is
paid to modern clinical methods for predicting the course of skin melanoma. The review article examines computer-based methods for screening and
diagnosing skin melanoma, applicable in primary health care settings. A separate section is devoted to dermatoscopy or epiluminescence microscopy,
which refers to the study of pigmented skin lesions using surface microscopy. A list of studies is presented in case of suspicion of a malignant
neoplasm of the skin / melanoma of the skin in a patient who sought medical help at a medical and prophylactic institution. The significance of the
criteria of the ABCDE algorithm, the “Argenziano” algorithm in the study of pigmented skin lesions with further analysis of the results by artificial
intelligence for decision-making is discussed.
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ABCDE — asymmetry of tumor, irregular borders, irregular coloration, diameter 6 mm or more and morphological changes, i.e. enlargement, CDKN2A —
cyclin-dependent kinase inhibitor 2A, CI — confidence interval, CNN — convolutional neural network, CPRs — Complex Regional Pain Syndrome,

MN — melanocytic nevus, OR — odds ratio, SM — skin melanoma

In recent decades, the incidence of skin melanoma
(SM) in most developed countries has been steadily
increasing, much faster than other types of cancer [1, 2].
According to statistics, in 2018 in the Russian Federation
(RF), the skin was the leading localization in cancer mor-
bidity for both men and women (12.6% — without mela-
noma; 14.4% — with melanoma) [3]. At the end of 2019,
in local cancer institutions in the Russian Federation, the
skin remained the leading localization in the incidence
of malignant neoplasms for both men and women (with-
out melanoma — 13.1%, with melanoma — 15.0%) [4].

From 2008 to 2018, mortality due to SM in men and
women in our country increased by 11.19% [3]. The
increase in the incidence of melanoma is due to both
overdiagnosis and the vigilance of medical personnel
and the general population in regard to pigmented skin
neoplasms.

The life expectancy of patients with SM depends pri-
marily on the stage of the tumor process when the treat-
ment was started; disappointing statistics in the Russian
Federation suggest the underdevelopment of early diag-
nosis of SM. Despite the increase in the rate of active
detection of patients with SM in the Russian Federation
in 2017, only one in three patients was actively detected.
In 2016-2017, the neglect rate in regard to SM remained
at 19.0%, which is unacceptably high in case of visually
localized tumors [5].

An increase in the incidence of melanoma by 4-6%
per year in elderly patients with fair skin has been
reported in many countries, including Australia, the
United States and most parts of Europe [6-8]. At the
same time, there is a significant increase in the overall
five-year survival of patients with SM, which is largely
associated with early diagnosis and detection of tumors
at initial stages [9]. The prognosis for some patients with
melanoma may be favorable. However, the disease has a
significant impact on the quality of life [10] and health
care costs [11].

SM is a potentially preventable tumor because it
has proven risk factors for its development. The most
significant risk factor for SM is skin exposure to ultra-
violet radiation [12]. Other risk factors include sun-
burn in childhood, Fitzpatrick skin phototypes I and II,
CDKN2A genetic mutation, ten or more dysplastic nevi
or more than 100 multiple melanocytic skin nevi, history
of SM, familial melanoma [13, 14].

Early detection, well-organized routing of initially
identified patients with SM and timely treatment sig-
nificantly improve the prognosis. The diagnosis of SM in
primary health care is difficult because physicians are not
sufficiently qualified to conduct a differential assessment
of the nature of pigmented skin lesions [15]. Considering
the current situation, physicians of outpatient depart-
ments have to improve their skills in diagnosing SM [16].
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Diagnosis of
Skin Melanoma

To differentiate SM from benign pigmented skin
lesions, a number of clinical prediction methods
(CPRs — Complex Regional Pain Syndrome) and com-
puter diagnostic methods have been developed.

The UK National Institute of Clinical Medicine
(NICE) does not recommend the routine use of com-
puter-assisted diagnostic tools in the initial assessment
of skin lesions. However, it recommends a seven-step
diagnostic algorithm in primary care for the diagnosis of
SM. During the diagnosis of SM by dermatologists, some
CPRs clinical prediction methods have demonstrated
high sensitivity and specificity [9].

When examining a skin neoplasm, dermatologists
most often use an ABCDE algorithm, which evaluates
the following criteria: asymmetry of tumor, irregular
borders, irregular coloration, diameter 6 mm or more
and morphological changes, i.e. enlargement. If two
criteria are met, the sensitivity and specificity of the
ABCDE algorithm is 89.3% and 65.3%; if three criteria
are met — 65.5% and 81% [9].

Skin neoplasms may have their own unique elements.
However, there are common features that are typical for
a particular neoplasm, so illustrations can be used in
primary care as one of the clinical prediction methods.
CPRs can be used alone for clinical (i.e. naked eye exami-
nation) examination of a skin lesion, or in combination
with dermoscopy.

Dermoscopy

Dermoscopy, or epiluminescence microscopy, refers
to the examination of pigmented skin lesions using sur-
face microscopy [17]. The use of dermoscopy, primar-
ily by dermatologists, improves the accuracy of diagno-
sis compared to naked eye examination, since it allows
visualization of specific features that are not visible to
the naked eye [18]. In their work, Kittler H. et al. (2002)
demonstrated a higher diagnostic accuracy of dermos-
copy than when no dermoscopy is used to detect SM
(OR 4.0 [95% CI 3.0-5.1] vs OR 2.7 [95% CI 1.9-3.4];
p =0.001) [19].

However, the effectiveness of dermoscopy depends
on the clinical experience and professionalism of the
specialist. Dermatologists with extensive experience and
training in dermoscopy have higher rates of detecting
SM than inexperienced dermatologists or primary care
physicians [20]. According to D. Piccolo et al. (2002), the
sensitivity of diagnosing SM via dermoscopy was higher
for an experienced dermatologist (92%) and lower — for
an inexperienced dermatologist (69%); specificity was
also higher for the experienced (99%) than the inexpe-
rienced professional (94%). The authors cited an inter-
esting fact that computer analysis showed more false
results (26%) than an experienced (0.6%) and inexperi-
enced (5.5%) dermatologist [21].

Software for computer analysis of malignancy of skin
neoplasms is being improved. This is critical during a

pandemic when patients want to get a “second opinion”
remotely.

In recent years, new methods for assessing the pig-
mentation of skin neoplasms and detecting melanoma
have emerged, including spectrophotometric intracuta-
neous analysis, or SIAscopy, optical coherence tomog-
raphy, confocal microscopy, multiphoton tomography,
electrical impedance spectroscopy etc.; all these methods
should be more actively implemented in general clinical
practice [22].

Primary care physicians often deal with skin lesions
with suspicions of malignancy; they are difficult to differ-
entiate from true malignant neoplasms when the patient
should be immediately referred to a specialist for veri-
fication of diagnosis and treatment. At the same time, a
primary care physician should be informed about benign
skin neoplasms that can be observed when working in an
outpatient department [15].

In the Russian Federation, particularly the Moscow
Healthcare Department, one of the priorities in recent
years has been delivering preventive medical care to the
public, including early diagnosis of oncological diseases
and timely start of treatment. New algorithms and educa-
tional projects for the early diagnosis of malignant neo-
plasms and routing of patients with suspected or newly
diagnosed cancer are being developed and implemented.
One of the regulations governing the organization of
oncological medical care in the Moscow Healthcare
Department is the order of the Moscow City Healthcare
Department No. 16 of January 15, 2020 “On the Provi-
sion of Medical Care in the Field of Oncology in Medical
Organizations of the State Healthcare System of the City
of Moscow” [17].

This order approved a list of examinations for patients
with complaints or signs typical for an oncological dis-
ease, as well as the timing of examination and the timing
consulting oncologist when the preliminary diagnosis of
amalignant neoplasm is confirmed (3 and 5 days, respec-
tively). One of the sections of this order includes a list of
complaints/signs of skin malignant neoplasm/melanoma
and a list of examinations for suspected skin malignant
neoplasm/melanoma.

The list of complaints/signs of skin malignant neo-
plasm/skin melanoma requiring further examination of
patients is given below:

1. Pigmented lesion with rapid growth.

2. Pigmented lesion with changing configuration of
its boundaries.

Pigmented lesion with different coloration.
Itching in the area of pigmented lesion.

Burning sensation in the area of pigmented lesion.
Indolent skin ulcer.

Painful and bleeding ulcers, induration, crusts on
the skin surface (especially on the scalp, neck).

8. Induration of skin area.

9. Red border around any mass lesion.

If the patient has any complaint, they should be
examined according to the list given in Table 1.

To meet the requirements of this order and improve
the quality of medical care for the early diagnosis and

N W
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Table 1. Checklist for suspected skin malignancy / skin melanoma

N Investigation Importance Additional condition
1. Clinical blood test Yes, if,it was not performed No
during the last 14 days
2. Activated partial thromboplastin time Yes No
3. Prothrombin (thromboplastin) time Yes No
4. Antibodies to the Hepatitis C virus in blood Yes No
5. Hepatitis B virus antigen (HBsAg) in blood, qualitative study Yes No
6. Antibodies to the Treponema pallidum in blood test Yes No
7. Human immunodeficiency virus test Yes No
8. Consultation with an oncologist Yes No

treatment of oncological diseases, the Personal Assistant
project was implemented in the work of primary health
care facilities in Moscow [23]. This project is intended to
provide consultative and logistical assistance to patients
from the moment of suspicion of a malignant neoplasm
and examination to confirm the diagnosis to registration
with an oncologist for regular medical check-ups and
treatment.

At present, for the early diagnosis of SM, primary care
physicians of the Moscow Healthcare Department can
use clinical research methods (naked eye) and impro-
vised low-magnification optical systems (loupes). The
latter were approved in the mandatory list of devices for
primary care physicians and have been widely used only
in the last five years with the addition of general practi-
tioners to the staff of local clinics. In recent years, general
practitioners have also been using dermoscopes in their
routine practice. An illustrative example is dermoscopy
performed by a primary care physician/general practi-
tioner in the case of suspicious skin neoplasms as part of
a comprehensive examination of patients in “Zdorovaya
Moskva” pavilions.

Despite that recently, at the primary care stage in
Russian health care, special attention has been paid to
the early diagnosis of malignant skin neoplasms, the
incidence of neglected SM remains high [5].

This is primarily due to primary care physicians not
being sufficiently skilled in the field of skin neoplasms.
Insufficient time devoted to oncodermatology during the
initial training and postgraduate education of primary
care physicians/general practitioners, little experience in
working with SM patients — all this affects the timely
verification of malignant skin tumors [24].

Diagnosis of Skin Neoplasms
Using the Example of
Examination of a Patient

in Primary Health Care

Below is an example of patient examination, which
indicates the possibility of timely diagnosis of skin neo-
plasms in primary health care with subsequent routing
to provide immediate specialized treatment.

During examination in the course of periodic medical
check-up at a Moscow clinic, a mass lesion was revealed
on the skin of the back of patient N., 7 mm in diameter,
with a round shape, distinct boundaries, light brown in
color, with slight polychromy, an uneven surface, rising
above the surface of unchanged skin.

Consultation was conducted with an associate pro-
fessor of the Department of Outpatient Therapy of the
Medical Faculty of the N.I. Pirogov Russian National
Research Medical University. During the visit, a macro
photo of the skin neoplasm was taken (Fig. 1, A), as well
as a dermoscopic micro photo (Fig. 1, B) using a Handy-
scope optical device with 20x magnification (FotoFinder;
Germany) connected to a smartphone with the Handy-
scope3 mobile application. Artificial intelligence in this
application is a convolutional neural network (CNN),
which is trained based on more than 100,000 micro
photos of skin neoplasms with a histologically confirmed
diagnosis; it is the optimal option for screening diagnos-
tics in primary health care [25]. CNN is able to develop its
own decision-making algorithms during image analysis
and demonstrates better specificity and sensitivity com-
pared to dermatologists with initial (up to 2 years) and
intermediate (up to 5 years) experience in dermoscopic
evaluation [25]. Handyscope is a convenient portable
device that allows to not only take high-quality images
of skin neoplasms and analyze them with CNN, but also
e-mail them through the Handyscope3 application for
prompt discussion of a clinical case with competent sub-
ject matter experts, which is critical for primary care phy-
sicians and the development of telemedicine in general.

In patient N., computer analysis by CNN in the
Handyscope3 mobile application showed a high risk of
neoplasm malignancy (red zone 0.93) (Fig. 1, C). The
patient was referred to an oncologist to determine fur-
ther treatment tactics.

Amid the ongoing Covid-19 pandemic, the option to
take a photo of a skin melanocytic nevus (SMN) with
the subsequent entry of macro and dermoscopic micro
photos into an electronic patient record for further anal-
ysis and remote consultation is especially relevant. Our
foreign colleagues widely use the opportunities for tele-
dermoscopic consultations. In a pilot study, Zink A. et al.
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Figure 1. A — macro view of a neoplasm on the back skin

B — dermatoscopic micrograph of a neoplasm on the back skin

C — assessment of a dermatoscopic micrograph of the neoplasm by artificial intelligence

compared the accuracy of the results of teledermoscopic
consultations with subsequent SMN histology. Macro
and dermoscopic micro photos of SMNs were taken
by five medical residents in 26 patients using a mobile
phone and a Handyscope optical system, and the images
were analyzed by an experienced dermatologist. As a
result of remote teleconsultation, it was decided to
excise and histologically examine 23% of SMNs from
those examined. There was a 92.3% match of diagnoses
made remotely using macro photos and dermoscopic
microimages with histological examination. It is impor-
tant that macro photos and dermoscopic microimages
of SMNs can be taken not only by subject matter experts
but also by primary care physicians. And the analysis of
the obtained images can be used both for screening for
SM and for remote consultations on further tactics of
patient management. Mobile teledermoscopy may be an
alternative to a clinical examination by a subject matter
expert [26].

Undoubtedly, entering macro photos and dermo-
scopic microimages of SMNs into an electronic patient
record for subsequent computer analysis by CNN and/or
for remote telemedicine consultations can be a good
instrument for early diagnosis of SM by primary care
physicians.

Prospects for Improving

the Diagnosis of Skin

Melanoma in Primary

Health Care

Particular attention should be paid to improving the
equipment of primary care physicians” offices with der-
moscopes and guidance materials (illustrations of skin

neoplasms, clinical guidelines, clinical prediction meth-
ods) [27].

Optimization of the routing of patients with sus-
pected malignant neoplasms, including SM, has a sig-
nificant impact on the timely establishment of diagnosis,
speeds up diagnosis, improves its accuracy and enables
to start treatment earlier [23].

If SM is suspected, primary care physicians often
refer patients to a dermatologist and not an oncologist
in order to determine further tactics for examining the
patient, which delays diagnosis and treatment. Referral
for a biopsy only after consultation with an oncologist
and the inability to take a biopsy from a patient with sus-
pected SM directly at the district cancer detecting center
at the patient’s place of residence also delay diagnosis
and are often the key challenges. Using the example of
delivering cancer care at the Moscow Healthcare Depart-
ment under the new Moscow Standard for the provision
of cancer care, such challenges can be resolved by setting
up multidisciplinary cancer centers with a full range of
clinical capabilities. These centers enable the diagnosis,
surgical treatment, medication therapy and regular med-
ical check-up of patients with oncological diseases. Each
center receives patients from one or two administrative
districts of Moscow. In this way, all stages of specialized
care are carried out within one medical facility [23].

Overdiagnosis of SM is an equally important prob-
lem [28]. On the one hand, referral of a patient with any
skin neoplasm for consultation with an oncologist with
further biopsy to confirm the diagnosis will not be help-
ful. On the other hand, it requires additional resources
of the cancer department and leads to emotional stress
in case of a wrong diagnosis of skin cancer and referral
to an oncologist, as well as in the case of an unjustified
biopsy. Therefore, training primary care physicians in
the field of dermatooncology and equipping the work-
place with modern diagnostic instruments is justified
and necessary.
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Using computer information systems in routine prac-
tice could significantly improve the diagnosis of SM.
For example, the presence of a dermoscopy report in
the patient’s electronic record with the option to enter
data in accordance with the criteria of various algorithms
(ABCDE, Argenziano 7-point checklist, etc.) with fur-
ther analysis by artificial intelligence, obtaining a result
and making a decision.

The option to take photos of skin neoplasms with
their transfer to an electronic record will allow to visually
assess changes in the skin neoplasms. If dermoscopy is
not accompanied by photographic evidence, i.e. dermo-
scopic images — and this is precisely the state of affairs
in Russian primary health care — then, when observing
a patient over time, it is difficult to compare the results
of the current and previous dermoscopy examinations,
especially if they are carried out by different specialists.
This is also because there is no standardized protocol for
recording the detected dermoscopic signs using a certain
sequence and unified terminology for their description,
depending on the particular dermoscopic algorithm
used [23, 28].

An image (photo) of a skin neoplasm in the patient’s
electronic record will also allow remote diagnosis and
double-checking by experts or a computer similar to the
“artificial intelligence” of the X-ray department of the
Moscow Healthcare Department [29-31].

The use of SM clinical prediction methods in actual
clinical practice by primary care physicians requires
additional time during examination, which is currently
not provided for these procedures and, according to the
standard, averages 15-18 minutes [32].

Conclusion

Today, more and more attention is paid to the prob-
lem of early diagnosis of malignant skin neoplasms.
New clinical prediction methods are being developed,
and the existing ones are being improved. Workplaces
are beginning to be equipped with new diagnostic
instruments; new innovative methods for diagnosing
SM are being applied, such as “smartphone optical sys-
tems”, etc. [33-39]. However, there are several issues
that have not been fully resolved, such as the compe-
tence of primary care physicians in the field of der-
matooncology, the full equipment of workplaces with
diagnostic instruments and guidance material and the
improvement of routing patients with suspected skin
malignancy and additional time for diagnostic pro-
cedures. Solving these issues will reduce not only the
frequency of underdiagnosis of SM but also its over-
diagnosis, which leads to unjustified biopsies, surgical
interventions that affect the quality of life of patients,
as well as additional financial costs. A well-function-
ing system of providing medical care to patients with
suspected skin cancer will enable the timely verifica-
tion of the diagnosis of SM, the placement of such
individuals under care, their monitoring and treatment
and extending the life expectancy and improving the
quality of life of such patients.
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