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Ko:xHasi TOKCUYHOCTbH IIPOTUBOOITYX0JIEBOU TEpanuu
reMo0J1acTO30B: 0030p JIUTEPATYPhI
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AHHOTAIIUA

B Hacrosimem 0630pe IIPe/ICTaBIEHbl NMEIOIINECS CBEEHUSI O BOBMOXKHBIX BADUAHTAX KOJKHOUM TOKCHYHOCTU IIPOTUBO-
OILyXO0JIEBOU Tepamuu reMo6J1acto30B8. ONCaHbI BO3MOKHBIE CTIOCOOBI TPOMUIAKTUKY U JIEYEHUS IPOSBIEHUN IepMaTo-
JIOTUYECKOU TOKCUYHOCTH. [TopaskeHre KOKHU Y GOJIBHBIX C OHKOTEMATOJIOTHYECKUMU 3a00IeBAaHUSMY MOKET OBITH 00y-
CJIOBJIEHO TOKCHUKO-aJUIEPTUYECKON peaKIiiell, TOKCHYHOCThI0 XUMUOTEPATIEBTHUECKUX JIEKAPCTBEHHBIX CPE/ICTB, a MPH
TPAHCIUIAHTAIMH T€MOIIOITHYECKHX CTBOJIOBBIX KJIETOK — UMMYHHBIM BOCIasieHneM. HexkelaTeTbHbIE KOJKHbBIE PEAKIIIH
MOTYT BO3HUKATh HAa PA3HBIX dTallaX IPOTHBOOIYXOJIEBOH Tepamuu. [IJis Ka:K0ro BUa TePAIIUU XapaKTePHBI CBOU OCO-
GEHHOCTH U [TPOSIBJIEHUS KOKHOHN TOKCHYHOCTY. Ha TaHHBII MOMEHT HEBO3MOYKHO IIOJTHOCTHIO N30€7KaTh BOSHUKHOBEHMUS
TOKCHYECKUX /IEPMATOJIOTHUECKIX PEAKI[HI ITPH IPUMEHEHUN KaKOTo-I100 BH/Ia TEPAUK B OHKOTeMAaTOoJIOTHH. B cBsA3u
C 3TUM KJII0UeBBIM (AaKTOPOM B YJIyUIIEHUU IIEPEHOCHMOCTH IPOTHUBOOILYX0JIEBOTO JIEUEHUs SABJIAETCS CBOEBPEMEHHAs
ajieKBaTHasI MPOPUIAKTHKA U TEPATIUA HEKeTaTeTbHBIX TOKCUYECKIX PEaKIIH.
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Cutaneous toxicity of antitumor therapy for hematologic
malignancies: a literature review
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ABSTRACT

This review presents the available data on possible variants of cutaneous toxicity of antitumor therapy for hematologic
malignancies. The existing methods of prevention and treatment of manifestations of dermatological toxicity are described.
Cutaneous lesions in patients with hematologic malignancies can be caused by a toxic-allergic reaction, chemotoxicity,
and — in case of hematopoietic stem cell transplantation — by immune inflammation. Adverse skin reactions can occur at
different stages of antitumor therapy. Each type of therapy has its own characteristics and manifestations of cutaneous
toxicity. At the moment, it is impossible to completely avoid the occurrence of toxic dermatological reactions when using
any type of therapy in oncohematology. In this regard, the key factor in improving the tolerance of antitumor treatment is
timely adequate prevention and therapy of adverse toxic reactions.
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BBEJIEHUE

K remo6s1acTo3aM OTHOCATCS OITYyXOJIM, BO3HUKA-
IOIMe U3 KPOBETBOPHBIX KJIETOK: JIEHKO3bI, T€MATO-
capkombl, JuMdombl. Tepamnus remo6J1acTO30B
SIBJISIETCSI OJHUM W3 MPUOPUTETHBIX HAIPABIECHUN
COBpeMeHHOU MeuIuHbl. COBpeMEHHBIE IIPEJICTaB-
JIEHHs O TaTOTeHe3e HEOIJIACTUYECKUX 3aboJieBa-
HUI KPOBETBOPHOU U TUMQaTHUeCKOU TKaHU IT03BO-
JISIIOT COBEPIIEHCTBOBATH CTPATETHIO U TAKTUKY UX
JledeHUs, Ipecieflysl Bce 0oJiee ONTUMUCTHUYHBIE
mesu [1].

3a mocseHIE TOABI apceHaa ITPOTHUBOOILYXOJIe-
BBIX IIpeNapaToB, IPHUMEHSAEMBIX B OHKOI'€MAaTOJIO-
THH, 3HAYUTEJIBHO PACIIUpPIICA. B cOBpeMeHHBIX
IIPOTOKOJIAX TEPAIIUU reM00IACTO30B B JIOTIOJTHEHUE
K «KJACCHYECKHMM» XUMUOIIpernapaTaM IOSBUINCH
HOBBIE KJIACChl IIPOTHUBOOIIYXOJIEBBIX CPEJICTB, BKIIIO-
yas [penaparbl TApreTHOU TePaIni, YTO MO3BOJISET
YBEJIMUUBATH IIPOJIOJIKUTEIBHOCTD JKU3HU IAIlHeH-
TOB. B TO 2ke BpeMsI pa3BUTHE HEXKeTaTeTbHbIX T060U-
HBIX SIBJIEHUH, B TOM YHCJIE C TIOPAYKEHUEM KOXKHBIX
IIOKPOBOB, MOXKET 3HAYUTEJIBHO CHUKATh KauecTBO
JKU3HU OOJIBHBIX, TPeOOBAaTh KOPPEKTHPOBKU 103l
Iperapara u JIaske IpepbIBaTh JeueHue [2, 3].

Ko’xHast TOKCUYHOCTh — 5TO KOMIUIEKC M3MeHe-
HUH KOXKHM BOCHAJIUTEILHOTO FJIM MPOTU(eEpaTHB-
HOTO TeHe3a, BO3HHUKAIIINX Y OHKOJIOTHYECKHX
GOJIPHBIX B pE3YJIbTATE TOKCHYECKOTO BO3JIEHCTBUA
JIEKaPCTBEHHBIX CPeCTB (IIUTOCTATHKOB, TAPTETHHIX
[IperaparoB, HHTHOUTOPOB TOYEK UMMYHHOTO KOH-
TPOJIsA) Ha OBICTPO JIEJALINECH KIETKH, K KOTOPBIM,
IIOMUMO OITyXOJIEBBIX, OTHOCSTCS TAaKXKe KJIETKHU
KOJKH U ee IIPUIATKOB [3].

KJIACCUOUKAIINA BO3SMOZKHBIX
BAPUAHTOB KOKHOM TOKCUYHOCTU

ITpu OIleHKEe CTENEHU TSAMKECTU HEeKeIaTeIbHbIX
JIEPMATOJIOTHYECKUX SIBJIEHUH YIUTHIBAETCS ILUIO-
aab MOpPaXKeHUsI, 00BEKTUBHOE YXYIIIEHHE KOXK-
HOTO IIPOIIeCCa, BHIPAKEHHOCTh CYO'bEKTUBHBIX OIILY-
IIeHUH [alieHTa, HapylleHHe ero IOBCeHEBHOU
JKU3HEIeATETbHOCTH.

B 3aBHCHMOCTH OT TSIKECTH HU3MEHEHHH KOXKH
BBIJIEJIAIOT 4 CTENEHH OCI0KHEHUH, BBI3BAHHBIX
KO>KHOU TOKCUYHOCTBIO, IIPU 3TOM CTOUT OTMETUTD,
YTO IS HEKOTOPBIX IPOSIBJIEHUH CYIIECTBYET COO-
CTBEHHAs KJaccuduKanus:

e I crenens (Jierkas) — U3MEHEHUA KOXKH, He
COTPOBOXK/IAIOIIHECS GOJIe3HEHHBIMH OIIY-
HIeHUAMH (JIOKaJIbHbIE TIOPAXKEHU, HATIPU-
Mep, HOKPaCHEHUs, HEOOJIbIIIUE TPEITUHBI);

e II cremenb (ymepeHHas) — K U3MEHEHUSIM
KOXKU  IPHUCOEUHAIOTCA  CyObEKTHBHBIE

INTRODUCTION

Hematologic malignancies include tumors from
hematopoietic cells: leukemia, hematosarcoma, lym-
phoma. Today, therapy of hematologic malignancies
is one of the priority areas of medicine. Modern ideas
about the pathogenesis of neoplasms of hematopoi-
etic and lymphatic tissue allow to improve the strat-
egy and tactics of their treatment, pursuing increas-
ingly optimistic goals [1].

In recent years, the range of antitumor drugs used
in oncohematology has expanded significantly. In
modern protocols for therapy of hematologic malig-
nancies, in addition to the “classic” chemotherapeu-
tics, new classes of antitumor drugs, including tar-
geted drugs have appeared, which allows to increase
the life expectancy of patients. At the same time, the
development of adverse side effects, including skin
lesions, can significantly reduce the quality of life of
patients, require dose adjustment and even interrupt
medication [2, 3].

Cutaneous toxicity is a complex of inflammatory
or proliferative changes in the skin that occurs in
cancer patients as a result of toxic effects of drugs
(cytostatics, targeted drugs, immune checkpoint
inhibitors) on rapidly dividing cells, which, aside
from tumor, include cells of the skin and its append-
ages [3].

CLASSIFICATION OF POSSIBLE VARIANTS
OF SKIN TOXICITY

When assessing the severity of adverse skin
reactions, lesion area, objective deterioration in the
skin, severity of the patient’s subjective sensations,
and impairments in his activities of daily living are
taken into account. Depending on the severity of
skin changes, 4 grades of complications caused by
skin toxicity are distinguished, while it is worth not-
ing that some manifestations have their own classi-
fication:

« grade I (mild) — skin changes without pain-
ful sensations (local lesions, such as red-
ness, small fissures);

« grade IT (moderate) — subjective pain sensa-
tions are added to the skin changes, activities
of daily living are not limited;

« gradeIII (severe) — severe complications that
limit the patient’s activities of daily living
(large area of damage, fairly large blisters,
ulcerations and swelling);

« grade IV (extremely severe) — life-threaten-
ing condition.

More severe grades of skin toxicity require more

active therapy, a reduction in the dose of chemother-
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00JieBbIE OIIYIIEHUS, >KU3HEAEATETbHOCTD
He OTpaHUYeHa;

o III crenenp (TsKeaast) — TSXKeJIbIe OCI0XKHE-
HUS, OTPAHUYHBAOIINE JKU3HEAEATETFHOCTD
marerTa (OOsbINAs ITOIIAAEL MTOPAYKEHMU,
JIOCTATOYHO OOJIBIIIE BOJI/IBIPU, U3BSA3BIIE-
HUS 1 OTEKH);

e IV cremens (oueHb TSKeNass) — KU3HEYTPO-
JKarolee COCTOSTHUE.

Bosiee TsKesble CTEIEHH KOMHOM TOKCHUYHOCTH
TpebyioT 60jiee aKTUBHOH TepaIuu, CHUKEHUSA T03bI
xuMuonpenaparos, a npu III-IV crenenu npuxo-
JIUTCSL TIPEPHIBATh MTPOTHBOOIYXOJIEBYIO TEPAIIUIO
[2, 4, 5]. Bo3HUKHOBEHNE HEMKETATETbHBIX IEPMATO-
JIOTHYECKUX peaKIui BO3MOJKHO Ha BCEX ATamax
MIPOTHBOOIIYX0JIEBOM Tepanuu. Ilo BpeMeHH BO3-
HUKHOBEHMS BBIJE/IAIOT PAaHHUE, OTCPOUYEHHBIE M
MIO3/IHHE peakuu [6].

CoryiacHO JIUTEPATYPHBIM JAHHBIM, BBIIEJISAIOT
caeAyIole Hanbosiee YacTo BCTPEUYAIOIIUECST BHIBI
KOJXKHOW TOKCHMYHOCTH: aKHemnojsoOHas, MakyJioma-
myJIe3Hast WJIK YPTUKAPHAS ChIIb, KOXKHBIH 3y, U35~
SI3BJIEHUS KOXH, KCepos, (HOTOCEHCUOMINU3AIINA,
TUIEPIUTMEHTAINS, U3MEHEHH HOITEBBIX IJIACTHH
(oHUXONIU3WC, TApPOHUXUA), JIAJOHHO-IIO/IONIBEH-
HBIH CHHIPOM, TIAaTOJIOTHYECKHE U3MEHEHHA CO CTO-
POHBI BoJIOC (aJtomenus), a Tak:ke HOBOOOpa30BaHUS
KOKH, TakKe Kak 6a3aanoMa, IaliuIIoMa, IJI0CKO-
KJIETOUHBIH paK KOXKH, KEpaToaKaHTOMa.

[IpakTUUeCcKH BCe MPOSBIEHUSI KOXKHON TOKCHY-
HOCTH MOKHO PasIeJIUTh COTJIACHO JIOMUHHUPYIO-
[eMy XapakTepy I[aTOJIOTHYECKOrO Ipoliecca Ha
BOCIIAJIUTEIbHBIE U TTPOTH(EPATUBHEIE.

AKHeno0ob6Hasn Cbinb — OUYEHDb YACTOE OCJIOMKHE-
HHe, BO3HMKaloIee Ha ¢oHe xumuorepanuu. [Ipu
3TOM, B OTJI4YHe OT Acne vulgaris, B JaHHOM ciTyuae
HabJII0aeTes OTCYTCTBHE KOMeTOHOB. ChIllb BO3HU-
KaeT B CpeJHeM Yepes 1—2 HeJl OT Hauajia Teparni |
MOJKET COXPaHSTbCA HECKOJbKO MecsneB. Cpenu
0COOEHHOCTEH: IMHUKJINYHOCTh U 0303aBUCHMOCTb.
AKHenomo0HbIe BBICHITIAHUA TIPEICTABIEHbI MAITy-
Je3HBIMKA  2yieMeHTaMu  (OecIIOJIOCTHOE KOXKHOE
obpaszoBaHue, BO3BBIIIAIOIIEECs HA/l IIOBEPXHOCTHIO
KOKHOTO IIOKPOBA, JTaMETPOM MEHEE 5 MM) U IIyCTY-
JaMH (IT0JIOCTHOE KOKHO€e 00pa3oBaHKe, BO3BHIIIA-
IOIeecs HaJl IOBEPXHOCTHIO KOXKH, B IIOJIOCTH KOTO-
POTO CoZiepsKUTCS THOMH). Yallle BCero Chilib BO3HHU-
KaeT Ha KOJKe JIUIA, IEHTPAIbHBIX YUaCTKaX TPYAU U
CIIUHBI, IIPU 3TOM, IIOMHUMO ce60PEHHBIX 30H, B IIaTO-
JIOTHYECKHUH IPOIECC MOTYT BOBJIEKATHCS KOHEUHO-
CTH, BOJIOCHCTAS YaCTh T'OJIOBBI, IO/IMBIIIIEUHBIE BIIa-
JIUHBI, ATOAUIIBI U MPOMEKHOCTb. HacTo COIPOBO-
JKIaeTcs 3y0M U 00J1e3HEHHOCThI0. B 3aBUCHMOCTH
OT CTEIEHU ITOPAKEHUA CBIITb MOKET OBITh KaK Orpa-

apeutic drugs, and at grades III-1V, antitumor ther-
apy has to be interrupted [2, 4, 5]. The occurrence of
adverse skin reactions is possible at all stages of anti-
tumor therapy. According to the time of occurrence,
early, delayed and late reactions are distin-
guished [6].

Based on the literature data, the following most
common types of skin toxicity are distinguished:
acne-like, maculopapular or urticarial rash, skin
itching, skin ulceration, xerosis, photosensitivity,
hyperpigmentation, changes in the nail plates (ony-
cholysis, paronychia), palmar-plantar erythrodyses-
thesia syndrome (PPES), pathological hair changes
(alopecia), as well as skin neoplasms such as basali-
oma, papilloma, squamous cell carcinoma, keratoac-
anthoma.

Almost all manifestations of skin toxicity can be
divided according to the domineering pathological
process into inflammatory and proliferative.

Acne-like rash is a very common complication
that occurs during chemotherapy. However, unlike
Acne vulgaris, in this case there are no comedones.
The rash appears on average 1—2 weeks after the
start of therapy and can persist for several months.
Features of the rash are cyclic recurrence and dose
dependence. Acne-like rashes are represented by
papular elements (a non-cavity skin lesion, rising
above the surface of the skin, less than 5 mm in diam-
eter) and pustules (a cavity skin formation, rising
above the skin surface, that is full of pus). Most often,
the rash appears on the skin of the face, middle areas
of the chest and on the back, while, in addition to
seborrheic zones, the limbs, scalp, armpits, buttocks
and perineum can be involved in the pathological
process. It is often accompanied by itching and pain.
Depending on the severity, the rash can be either
limited to one site of the skin — first grade, or gener-
alized — third grade. When therapy is discontinued,
the rash disappears without scar formation. Experts
from the National Cancer Institute have proposed
criteria for adverse events (NCI-CTCAE — National
Cancer Institute Common Terminology Criteria for
Adverse Events), which, in essence, represent a clas-
sification of the severity of acne-like rash or, in a
broad sense, a classification of dermatotoxicity by
severity (Table 1) [3, 4, 6, 71.

Xerosis is dryness of skin caused by slow exfolia-
tion of superficial epithelial cells. It is usually
observed in almost all patients (almost 1/3 of patients
receiving targeted therapy) to varying degrees of
severity. It develops approximately 1 to 3 months
after the start of therapy. It forms on a clear skin or
accompanies other rashes. It is characterized by the
formation of shining white scales. Dryness is accom-
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Ta6auna 1. Kiaccudukanus 1epMaTOTOKCUYHOCTH (CTeNeHH BblpaxkeHHOCTH akHenoo6HoH cbinu) (NCI-CTCAE v.4)

Table 1. Classification of dermatological toxicity (severity of acneiform rash) (NCI-CTCAE v.4)

CreneHns 1 / Grade I CreneHs 2 / Grade 2

Crenenn 3 / Grade 3

CreneHn 4 / Grade 4

[lanyJibl, MyCTyJIbI;
nopakeHue
MOBEPXHOCTH

Tesa <10 %; MoryT
HaG6JII0JaThCsl KOXKHbBIN
3y/1, 60JIe3HEHHOCTh

[lamyJibl, MyCTyJIbl; TOpaXKeHUe
noBepxHocTH Tesia 10-30 %; 3y,
60J1e3HEHHOCTD; HeraTUBHOE
BJIMSIHHE Ha MICUX0JIOTHYecKoe
COCTOsIHME; He3HAYUTEbHOE
OrpaHUYEHUE aKTHUBHOCTH

Papules, pustules; <10%
of body surface affected;
skin itching, soreness
may be observed

Papules, pustules; 10-30% of
body surface affected; itching,
soreness; negative impact

on psychological state; mild
limitation of daily activities

[lamyJibl, MyCTYJIbl; OpaXKeHUe
noBepxHoCTH Tesia >30 %; 3y,
60JIe3HEHHOCTh; OrpaHUYEeHHE

€aMo06CIyKUBaHUS;
BO3MOKHO IIPUCOEJUHEHHE
HH)EeKIUU

Papules, pustules; body
surface lesions >30%; itching,
soreness; limited activities

of daily living; secondary
infection possible

[TanyJibl, MyCTYJIbI;
o6UIMpHas oAb
MOpPaXKEHUS TeJa;
pacnpocTpaHeHHasi
cynepuH}eKIUs; TsKeble
OCJIO’KHEHHUS U MTOCJIeICTBUS

Papules, pustules;
extensive body surface
affection; superinfection;
severe complications and
consequences

HUYEHa OHUM YYaCTKOM KOKH — IepBas CTeIeHb,
TaK U TeHEepaJTU30BAHHON — OCIOKHEHHE TPEThek
crenedu. IIpu MpekpalieHud TEPAIIUK ChIIIb KCUe-
3aeT, He ocTaBiAsa py6IoB. dkcmepramu National
Cancer Institute ObpUTM TpemIOKEHBI KPUTEPUH
HeOnmaronpuaTtHbix  coberruii (NCI-CTCAE -
National Cancer Institute Common Terminology
Criteria for Adverse Events), xoTopsle, 0 CyTH,
MPEJICTABJIAIOT cOO0H KJIacCU(PHUKAIUIO CTEIEeHN
TS)KECTH AaKHEMOZOOHOM CHIMIM WIH B IIUPOKOM
cMbIce — KIaccupUKAIUI JIEPMATOTOKCUYHOCTH
10 creneHu Tskecty (tabor. 1) [3, 4, 6, 7].

Kcepos — cyxoCTh KOXKH, KOTOpas 00yc/IOBJIeHa
3aMe/IJIEHHBIM CJIYIUBAHKEM ITOBEPXHOCTHBIX KJIe-
TOK SIIUTEINA. B PasjMUHON CTEIIEHU BBIPAXKEHHO-
CTH, KaK [IPaBIJIO, HAOJII0MAeTCs MPAKTHYECKH ¥ BCEX
ManueHToB (MOYTH y 1/3 MAIMEeHTOB, HAXOMSIIMXCS
Ha TapreTHOU Tepanuu). Pa3BuBaercsi IpUMEPHO B
MIPOMEIKYTKE OT 1 10 3 Mec OT Havasia Tepanuu. Pop-
MUpYeTCs Ha YCJIOBHO UHCTOM KOKe JInhO COIpPOBO-
JKJIAeT JPYTHE BBICHINAHUA. XapaKTepusyercs oopa-
30BaHueM OsiecTsaiux Oenbix dyemryek. CyxocTh
COTIPOBOKAETCA 3YI0M, YaCTO OUYeHbh HHTEHCHUBHBIM.
B03M0XHO BOBHUKHOBEHHE TPEIIWH, Yallle BCETO HA
KHUCTAX, KOTOPble MOTYT KPOBOTOUHTH M COIIPOBO-
JKmaTbesa OosiesHEeHHOCThI0. Takske HaOJII0AAI0TCA
IIe/TyleHne, AUCKOMGbOPTHBIE OILYIIEHHA, TaKHe
KaK CTATMBAHUE U MOKaJbIBaHUE. Kcepos mposBiisi-
eTCs Ha KOKe JII000I YacTu Tesa, a B 0C000 TSIKETBIX
CJIy4dasix MOKET IOPaYKaThCsA B TOM YHCJIE M AaHOTEHU-
TasIbHasA 00JIaCTh C BOBJIEUEHHEM B IIATOJIOTMUECKUI
MPOIECC CJIM3MCTHIX O0O0JIOYEK. B JIUTEpaTypHBIX
HUCTOYHUKAX, coryiacHO Kiaccudpukanmu NCI-CTCAE
V.4.03, BBIZEJISIOT CJIEYIOIINE CTEIIEHN BRIPAYKEHHO-
CTH KCepO3a: CTENeHb 1 — ITopaskeHue Tejia <10 %, HeT
3yla WM SPUTEMBI; CTEIEHb 2 — IOpa)KeHHe Teja
10—30 %, spuTeMa, 3yJ, OTpaHUYEHNE aKTUBHOCTH;
CTelleHb 3 — MopakeHue Tejia >30 %, 3y/, orpaHuJe-
HHE CaMOOOCITy>KUBaHUA [6—9].

panied by itching, often very intense. Fissures may
appear, most often on the hands, which can bleed
and be accompanied by pain. Peeling, discomfort
with such sensations as tightness and tingling are
also observed. Xerosis manifests on the skin of any
part of the body, and in especially severe cases, the
anogenital area may also be affected with involve-
ment of the mucous membranes. In the literature
sources, according to the NCI-CTCAE v.4.03 classifi-
cation, the following grades of xerosis severity are
distinguished: grade 1 — body surface lesions <10%,
no itching or erythema; grade 2 — body area lesions
10—30%, erythema, itching, limitation of activities;
grade 3 — body area lesions >30%, itching, limitation
of activities of daily living [6—9].

Periorbital edema is most often mild to moderate
swelling in the facial area, most pronounced on the
eyelids; it occurs due to increased interstitial fluid
pressure in the dermis. The swelling is primarily
seen in the morning as a bulge around the eyes, but
may persist throughout the day [10].

Alopecia is caused by most chemotherapeutic
agents in approximately 20-30% of patients. For
example, a special type of hair loss, RASopathic alo-
pecia, develops amid therapy with BRAF and MEK
inhibitors. The name is explained by the fact that
activation of the RAS signaling pathway plays a key
role in the pathogenesis of follicle damage. Alopecia
during antitumor therapy is manifested by increased
hair loss in the growth phase, on average 8-16
weeks after the start of treatment, significant thin-
ning of hair over the scalp. In addition to head hair,
loss of the eyelashes, as well as hair in the armpits,
on the pubis and extremities is possible; in these
areas, damage is usually not so significant and
occurs on average 4—6 weeks after the start of ther-
apy. Some patients may experience scalp pain when
touched. For diagnostic purposes, the hair pull test
is performed, which is positive when hairs in the
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Ilepuopbumanvhplil omex — Jaiie BCero JIETKUH
WIN CPETHUUA TI0 MHTEHCHUBHOCTH OTEK, HabJIroma-
eTcs B 00J1aCTH JINIA, CUJIbHEE BCEro MPOSBIIAACh Ha
BEKaxX; BO3HUKAET M3-3a IOBBIIIEHHOTO JIABJIEHUS
WHTEPCTUITHATHLHOHN KUJIKOCTH B JiepMe. OTek mpe-
HMMYIIECTBEHHO MPOSIBJISIETCS YTPOM B BU/JIE IPUITYX-
JIOCTH BOKPYT TJIa3, HO MOXKET COXPAHATHCA M Ha
MPOTSKEHUH BCETO JTHA [10].

Anoneyus BBI3BIBAETCSA OOJIBIITUHCTBOM XHUMUO-
TepaINeBTUUECKUX CPEACTB IPUMEPHO Y 20—30 %
marneHToB. Tak, Hampumep, Ha (oHe Tepanmuu
naruburopamu BRAF u MEK pazBuBaetcsa ocobeH-
HBIM BUJ IIOTEPHU BOJIOC — pacollaTuyeckas ajorle-
nusa. HazBaHue 0ObsICHAETCA TEM, UTO B IIATOTEHE3E
mopaskeHusi (OJUIMKYJIA KIIOUEBYI0 POJIb HTPaeT
aKTUBAIUA CUTHAIBHOTO IyTH RAS. Astoneniusa npu
MMPOTHUBOOITYX0JIEBOU TEPAIHUU IPOSABJIAETCS YCH-
JIECHHBIM BBINIQJIEHHEM BOJIOC, HAXOAAIKXCA B daze
pocra, B cpeaHeM uepe3 8—16 Hex mocse Hayasa
JIeYeHUsI, XapaKTePU3yeTCs BRIpAYKEHHBIM pa3peke-
HHUEM BOJIOC TI0 BCEH IUIOIIAAN BOJIOCUCTOM YacTH
rosoBel. IToMHMO BOJIOC HA TOJIOBE, BO3MOKHO
BBINQJIEHUE PECHUII, a TAKKe BOJIOC B IOJMBIIIEY-
HBIX 00J1aCcTAX, Ha JIOOKE U KOHEUHOCTSX; JJISI 3THX
30H MOBpEXKEHNE OOBIYHO HE TAKOE BHIPAYKEHHOE U
HACTyTIaeT B CPEJHEM 4Yepe3 4—6 HejJ OT Havaia
Tepanuu. HekoTophle malueHThl MOTYT UCIIBITHIBATD
00JIe3HEHHOCTh KOXKH BOJIOCUCTOU YaCTHU TOJIOBBI
MpY TPUKOCHOBEHUH. C IEJIbI0 TUAaTHOCTHKH ITPOBO-
ATCs Tpo6a C BRITATUBAHUEM BOJIOC, KOTOPAst SBJIS-
€TCsl TIOJIOXKUTEJIBPHON TIPH H3BJIEYEHUU BOJIOC,
Haxonsamuxcs B ¢dase TeymoreHa. [Ipu mpoBeneHUn
JIEPMATOCKONINH BU3YAJIU3UPYETCS CHHUKEHNE TLJIOT-
HOCTH BOJIOC C 3aIyCTEBAIOIIUMU (HOJUTHKYJIAMHU.
Otpactanue BOJIOC OOBIYHO ITPOUCXOJUT Yepes
HECKOJIbKO HeJlesIb IOCJIe TpeKpaIeHusl IPOTUBO-
oryxoJsieBo# Tepanuu. OTpacTaione BOJIOCh MOTYT
OBITH CBETJIEE WJIM TEMHeEE, a TAKKE OTJIMYATHCA 110
CTPYKType (BBIOIIHECS) M0 CPAaBHEHUIO C IIEPBOHA-
YaJIbHBIMU. BhINazieHne BOJIOC SIBJIETCA OSHUM U3
Hau0oJiee OTPUIATEIHFHO SMOITUOHAIIBHO OKpAIIleH-
HBIX HeXKeJIaTeJbHBIX SIBJIEHUH xumuorepanuu. [1o
CTEIleH! TSKECTH MOXKHO BBIJIEJIUTBH: CTENEeHb 1 —
moreps <50 % o0bemMa BOJIOC; CTEIEHDb 2 — MOTEPS
>50 % obbema BoJoc [4, 6, 8, 9].

Hecneyuguueckas makyaonanyne3Has Collb
BO3HHUKAET MPUMEPHO y 2/3 OOJIBHBIX, B CpeTHEM
4yepe3 8 HeJ| 1T0cJie Havyasa JeueHus. Kak npasuso,
CBIIb JIOKAJIU3YETCS B 00JIACTU TYJIOBUINA U Ipe-
IUIEYHH, UMeeT BUJI YYACTKOB ITOKPACHEHUS KOXKH,
0OBIYHO C OTHOCHUTEJIHHO YETKUMH TpaHHUI[aMH,
[JIAAKOW TOBEPXHOCTHIO, CKJIOHHBIX K CIIHMSHHIO.
IlocTeneHHO OT/IeIbHBIE 3JIEMEHTHI MOTYT YTOJI-
IaThCsA 3a CYeT WH(UIbTPATa U DBOJIIOIIUOHUPO-

telogen phase are pulled out. Dermoscopy visual-
izes a decrease in hair density with non-active folli-
cles. Hair regrowth usually occurs several weeks
after discontinuation of antitumor therapy. Grow-
ing new hair may be lighter or darker, and also dif-
fer in structure (curly) compared to the initial one.
Hair loss is one of the most negative adverse effects
of chemotherapy. According to severity, the follow-
ing grades can be distinguished: grade 1 — loss of
<50% of hair volume; grade 2 — loss of 250% of hair
volume [4, 6, 8, 9].

Non-specific maculopapular rash occurs in
approximately 2/3 of patients, on average 8 weeks
after the start of treatment. As a rule, the rash is
localized on the trunk and forearms, has the appear-
ance of areas of reddened skin, usually with fairly
distinct borders, smooth surface, prone to merging.
Gradually, individual elements can thicken due to
the infiltrate and evolve into papules. As the sever-
ity increases, the rash acquires the purple-bluish
tint. According to the literature, maculopapular
rash can be classified by severity as follows:
grade 1 — spots, papules, lesions <10% of the skin
surface, itching, burning, tightness are possible;
grade 2 — spots, papules, lesions up to 30% of the
skin surface, itching, burning, tightness, mild limi-
tation of daily activity are possible; grade 3 — lesions
>30% of the skin surface, limitation of activities of
daily living; grade 4 — life-threatening conse-
quences, extensive area of damage, itching, pain,
massive superinfection [8, 10, 11].

Photosensitivity may cause sunburns, including
life-threatening. A distinction is made between reac-
tions phototoxic (rash only on sun-exposed skin) and
photoallergic (rash extends to areas not exposed to
the sun). Also, pain syndrome may occur. If the drug
used is characterized by photosensitization, the toxic
reactions develop during the first days after the start
of therapy and persist throughout the whole treat-
ment. Depending on the severity, the following
grades are distinguished: grade 1 — painless ery-
thema <10% of the skin surface; grade 2 — painful
erythema from 10% to 30% of the skin surface;
grade 3 — erythema >30% of the skin surface, blisters
may occur; grade 4 — severe complications [8].

Palmar-plantar erythrodysesthesia syndrome is
a toxic reaction on the skin of the palms and soles
that occurs as a result of the use of chemotherapeutic
drugs, multikinase inhibitors. Initial symptoms
appear during the first 2—6 weeks after the start of
treatment (most often after 2—3 weeks). In addition
to PPES, there is a hand-foot skin reaction (HFSR).
HFSR is dose-dependent and localized in the skin
areas that are subject to the greatest pressure and
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BaTh B mamysbl. Ilo Mepe HapacTaHHUsS CTENEeHH
TSPKECTH IIBET BBICHINIAHUN MPUOOpeETaeT Imyp-
MIyPHO-CUHIONIHBIN OTTeHOK. [10 cTemeHu TsKeCTH,
COTJIACHO JINTEPATypPHBIM JAaHHBIM, MaKyJOMaIy-
JIE3HYIO CBHIITb MOKHO KyIacCU(UIIUPOBATH CJIEIYIO-
UM 06pa3oM: CTeleHb 1 — MATHA, MaIyJIbl, Topa-
JKeHHe <10 % MOBEPXHOCTH KOKH, BOBMOXKHBI 3Y/I,
JKJKEeHUe, CTAHYTOCTD; CTEMeHb 2 — MATHA, HaIyJIbl,
mopakeHue 10 30 % IOBEPXHOCTH KOXKHU, BO3-
MOJKHBI 3y/JI, JK)KE€HHUE, CTAHYTOCTb, HE3HAUUTEJh-
HOE OrpaHNYeHNe MOBCEHEBHON aKTUBHOCTH; CTe-
IeHb 3 — MopakeHWe >30 % IOBEPXHOCTH KOXKH,
OTpaHHYeHHEe CaMOOOC/IYyKUBAaHUSA; CTENeHb 4 —
VIpOXKAWOIINE KU3HU MOCIAEACTBUs, OOIIHUpHAsA
IUIOIAZb MOpa)KeHus, 3yZ, 00JIe3HEHHOCTh, Mac-
cuBHas cynepuHdekus [8, 10, 11].

B pesysnbpTaTe omoceHcubuauzayuu MOTyT
Pa3BUBATHCSA COJTHEUHBIE OXKOTHU, TAKECTb KOTO-
pBIX CIIOCOOHA MOCTUTATh YIPOKAIOMIEH KU3HU
creredu. Pasnuuaior ¢oToToKcuueckre (ChIMb
TOJIBKO HA OTKPBITBIX ydacTKax KOXKu) U (poTo-
ajepruyeckre (ChIIIb pacIpoCTpaHSeTCA Ha
3aKpbIThIe YYAaCTKH KOXKHM) peakiuu. Bo3MoKHO
mpucoenuHeHne 60JieBOTO cUHApoMa. Eciau ajis
MIPUMEHAEMOro Ipernapara xapakTepHa ¢GhOTOCeH-
cUOMIN3AIHsI, TO COOTBETCTBYIOIIE TOKCUUECKHE
peakIuu pa3BUBAIOTCA B Te€UeHUE MEPBHIX JHEH OT
Havajia TepAllNy U COXPAHSIOTCSA B TEUEHHE BCEro
mepuoja JiedeHus. B 3aBHCHMOCTA OT CTEIEHH
TSAXKECTHU BBIJEJIAIOT: CTEIeHb 1 — 6e300Ie3HeHHas
ApUTEMa, IUIOIIA/Ih MMOPAKEHUA <10 % IMOBEPXHO-
CTH KOKU; CTEIleHb 2 — OOJIe3HEeHHas 3PUTEMa, C
mopaskeHneM 10—30 % MOBEPXHOCTH KOXKH; CTe-
IeHb 3 — spuTeMa >30 % IMOBEPXHOCTH KOKHU, BO3-
MO’KHO BO3HMKHOBEHHE Iy3bIpel; CTEleHb 4 —
TsKeJIble OCI0KHeHus [8].

JladonHo-nodoweentwlil cunopom (JIIIC, radon-
HO-NodoweeHHas apumpodusecmesus) — 3TO TOK-
cuyecKasl peakilus Ha KOXe JIaJJOHEH W IOJIOIIB,
BO3HHKAIOIAs B Pe3yJIbTaTe NMPUMEHEHUs XUMHO-
MperaparoB, MyJIbTHKHHA3HBIX  HMHTUOUTOPOB.
HavaspHble CHMIITOMBI MPOSIBJIAIOTCI B TEYEHUE
TEPBBIX 2—6 HeJ OT Haydasa JiedeHus (Jale BCero
yepes 2—3 Hex). [lomumo JITIC BBIIETAIOT JIaJIOHHO-
MoIONIBEHHYI0 KOXkHyI0 peakiuio (hand-foot skin
reaction — HFSR). HFSR 3aBucHUT OT [103BI U JIOKA-
JIN3yeTcs B 30HAX, KOTOPBIE IO{BEPKEHBI HaNbOO0Ib-
[IeMy JaBJEHUI0O W TPEHUIO HA KOXKe, TAaKUX Kak
MISATKYU, IUTIOCHEBBIE TOJIOBKH U YYaCTKH, KOTOPBIE
MOTYT OBITH TMOABEPIKEHBI JABJIEHUI0 U TPEHHIO,
BBI3bIBAEMOMY OOyBbI0. V3HAYasIbHO MPOSBJIEHUS
MpEeJICTaBJieHbl OHEMEHHEM U IOKaJIbIBAaHUEM.
3aTeM 3a HECKOJIbKO JHEH y MaI[ieHTOB pa3BHBa-
IOTCS JIOKAJIbHBIE 30HBI THUIIEPKEPATO3a C CHUMMe-

friction, such as heels, metatarsal heads, and areas
that may be subject to shoe-related pressure and fric-
tion. Initially, manifestations are represented by
numbness and tingling. Then, during several days,
localized areas of hyperkeratosis with symmetrical
erythema and edema develop, which is accompanied
by pain syndrome, limiting the functionality in the
above mentioned areas. The pain is growing with
increase the severity of PPES. Externally, lesions
look as follows: clearly circumscribed, erythematous,
edematous, painful; blisters are possible, which
evolve into inflamed and painful calluses, fissures.
According to the literature, the following grades of
PPES are distinguished: grade 1 — erythema, edema,
hyperkeratosis, no pain, daily activity is not impaired;
grade 2 — peeling, fissures, blisters, bruises, edema,
hyperkeratosis, tenderness, limitation of activities of
daily living; grade 3 — severe clinical manifestations:
peeling, fissures, blisters, bruises, edema, hyperkera-
tosis, intense pain, significant limitation of activities
of daily living [6, 8, 9].

Each group of drugs has its own characteristics
and types of skin reactions. On average, toxic skin
manifestations occur 2—3 weeks after the start of
treatment. Early reactions develop after 1—2 weeks,
delayed reactions — after 3—5 weeks, and late reac-
tions — after 6 weeks or more. Specific manifesta-
tions on the part of skin and its appendages are
observed in more than 80% of patients.

The chemotherapeutic agents most commonly
used in the treatment of hematologic malignancies
that cause skin toxic reactions include cladribine and
cytarabine [12—14]. Skin toxicity is also induced by
targeted therapy drugs, such as bortezomib, and
most of them are kinase inhibitors: imatinib, dasat-
inib, nilotinib, bosutinib, ponatinib [10, 15]. Skin
toxicity also occurs amid immunotherapy, but it has
a different profile than with targeted or chemother-
apy and is associated with autoimmune reactions.
Immunotherapy-induced rash most often develops
on the skin of the trunk and extremities, but in addi-
tion to it, patients may also experience an exacerba-
tion of existing skin diseases, such as herpes virus
infection, psoriasis, eczema. Immunotherapy drugs
associated with adverse of the skin and its append-
ages reactions include roferon, rituximab [16, 17]. Of
the antitumor cytostatic agents that belong to the
class of antimetabolites, the drug that most often
causes skin adverse reactions is methotrexate [18].

Having analyzed the data available in the litera-
ture on the oncohematologic drugs, having studied
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TPUYHOU 3pUTEMON U OTEKOM, YTO COIIPOBOKAAETCS
00J1eBBIM CHHJIPOMOM, OIPAaHUYMBAIOIIUM (QYHKITH-
OHAJIbHBIE BO3MOXXHOCTU B BBIIIENIepeYrCIeHHBIX
obsacTsax. boJyieBoi CHHAPOM yCHJIMBAETCS C YBEJTH-
yeHueM creneHu Tskectu JITIC. BoeliHe ouaru
MOpasKeHUsI BBITJIAAT CIEAYIOIINM 00pa3oM: Pe3Ko
OTpaHUYEHBI, SPUTEMATO3HBIE, OTEUHBI, 00JIe3-
HEHHBI, MOTYT Ha0JII0aThCs My3bIPU, KOTOPBIE 3BO-
JIIOIUOHUPYIOT B BOCHAJIEeHHblEe U 0OOJIE3HEHHBIE
MO30JIH, TpeIuHbI. [10 JaHHBIM JUTEpaTypHl BbIZE-
JIAIOT CJeAymolue creneHu BoipakeHHoctu JIIIC:
CTelleHb 1 — DPUTEMa, OTEK, THIEPKeparos, 60JIb
OTCYTCTBYET, IOBCEJHEBHAasI aKTUBHOCTb HE Hapy-
IIIeHa; CTelleHb 2 — IleJIyllleHre, TPellHEbI, Iy3bIpH,
KPOBOIIOJITEKH, OTEK, TUIEpKepaTo3, OoJIe3HeH-
HOCTh IIpU KOHTAaKTe, IIOBCEIHEBHAs AKTHUBHOCTH
3aTpyZlHeHa; CTelleHb 3 — TsAXKejble KJIMHUYECKUe
MIPOSIBJIEHUS: IIeJTyllIeHue, TPEITUHBI, IIy3bIpU, KPO-
BONOJATEKH, OTeK, TUIlepKepaTo3, BbIPa*kKeHHbBIE
0oJieBble OLIYIEHUs, 3HAUUTETbHOE OTPAaHUYEHHE
camoobciy:kuBanus [6, 8, 9].

JIyis KaK7o¥ TPYHIbI MpenapaToB XapaKTepPHBI
CBOM OCOOEHHOCTH W BHJIbI KOXKHBIX PEAKIIHH.
B cpenreM TOKCHYECKUE MPOSABJIEHHUs Ha KOXKE BO3-
HUKAIOT uepe3 2—3 Heq OT Havaja jedeHuda. [Ipu
5TOM PaHHHE PEeaKIIUU Pa3BUBAIOTCS Yepes 1—2 HeJl,
OTCpPOUYEHHBIE — uYepe3 3—5 Hel U IO3[HUE peak-
nuu — yepe3 6 Hem u 6osee. Creruduueckre mpo-
SIBJIEHUS CO CTOPOHBI KOKH U €€ IIPUJIATKOB HabJII0-
naroTcs 6osiee uem y 80 % manueHToB.

K xumuomnpenapataMm, HanboJiee 94acTo MpUMe-
Hs€MBIM B JIEYeHN Y OHKOJIOTMYECKHUX 3a00JIeBaHUH
B IeMaToJIOTHH, BHI3BIBAIOIIMM KOXKHBIE TOKCHYE-
CKHEe peakIluH, OTHOCATCS KJIaJApUOUH U LUTapa-
6uH [12—14]. KOXHyI0 TOKCHYHOCTH BBI3BIBAIOT
TaK’Ke TapTeTHbIE IIPeapaThl, HalIpuMep, 60pTe30-
MHO, a B OOJIBIIHHCTBE CBOEM 3TO HHTHOUTOPHI
KWHa3: UMaTUHUO, 1a3aTUHUO, HUJIOTUHUO, 603y-
THHUO, TOHATUHUO [10, 15]. Ha done mmmyHOTEpa-
MM TAK)XKe BO3HHUKAET KOXKHAsd TOKCUYHOCTBH, HO
OHA UMeeT JAPYroil mpodusib, HEKEIU MIPU TapreT-
HOU WJIHM XMMHOTEPAINH, U CBA3aHA C ayTOMMMYH-
HbIMU peakiuaMU. ChHIlb IOCTAE UMMYHOTEPAIHH
Yaie BCEro pa3BHBAeTCA HA KOXKe TYJIOBHINA U
KOHEYHOCTEeH, HO KpOMe Hee y MallHeHTOB TaKiKe
MOTYT OOOCTPATBCA YK€ CYIIECTBYIOIIHE KOXKHBIE
3abo0J1eBaHUsl, HAIIPUMED, TepIIec, ICOpHUa3, SK3eMa.
K mnpemaparamMm WMMyHOTEpamuH, IIPU KOTOPBIX
OTMEUEeHbI ITaTOJIOTHYECKHE PEAKIMH CO CTOPOHBI
KOJKH U e€ IPUIATKOB, OTHOCATCS: pOo(pepOoH, PUTYK-
cumab [16, 17]. VI3 mpOTHBOOITYX0JIEBBIX IUTOCTA-

the manifestations of skin toxicity caused by them,
and having identified the targets for these drugs, it
can be concluded that cutaneous adverse events
most often occur when using targeted drugs, namely
kinase inhibitors. Moreover, a greater number of
these manifestations are caused by inhibitors of
BRAF — the gene encoding the B-Raf protein (serine/
threonine kinase). In tyrosine kinase inhibitors, the
following most common manifestations of skin tox-
icity can be distinguished: maculopapular rash, itch-
ing and xerosis. Two targeted drugs cause periorbital
edema (bortezomib, imatinib). For immunotherapy
drugs, common skin adverse events were alopecia
and xerosis (Table 2) [10, 16]. The grade and severity
of certain manifestations of skin toxicity depend pri-
marily on the dose of the drug administered, as well
as on the number of cycles of chemotherapy, com-
bined regimens of antitumor treatment and concom-
itant therapy.

Having studied and analyzed a number of litera-
ture sources, it can be concluded that most of the
existing data on oncohematologic drug-induced
adverse cutaneous events are associated with tyro-
sine kinase inhibitors, while for other classes of
drugs, such as immuno- or chemotherapeutics, as
well as inhibitors of other kinases, data on the clini-
cal manifestations of skin toxicity are poorly repre-
sented. At the same time, since the largest number of
publications on the dependence of adverse cutane-
ous events and their types on the profile of tyrosine
kinase inhibitor targets is devoted to imatinib, it can
be said that the data needed for analysis of the clini-
cal manifestations of skin toxicity for other tyrosine
kinase inhibitors are also insufficient: most often in
the literature they are described as a “rash” without a
clear indication of its clinical and morphological
characteristics [10].

Despite the success of conservative treatment,
there are still oncohematologic diseases for which
only hematopoietic stem cell transplantation (HSCT)
is effective. HSCT is also accompanied by a number
of complications, one of which is chronic graft-ver-
sus-host disease (GVHD) [3]. The main target of this
complication is connective tissue strictures. Skin
lesions occur in an average of 90—95% of patients
[19, 20]. When GVHD with skin reactions develops
in patients after HSCT, the undesirable skin mani-
festations depend on the stage of the oncological pro-
cess — manifestation, progression, and regression.
Skin lesions are mainly represented by scleroderma-
like syndrome. The main complaints of patients are
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TUYECKUX CPEZICTB, OTHOCAIIUXCA K TPYIIE aHTHU-
MeTab0JIUTOB, Yallle BCETO BHI3bIBAET KOJKHBIE
He)KeJlaTeJIbHbIE SBJIGHUS TAaKOU IIpernapar, Kak
MeToTpekcar [18].

[IpoaHanmu3upoBaB UMEIONUECT B JIUTEPATYP-
HBIX HMCTOYHUKAX JaHHBIE II0 NIPUMEHSIEMBIM B
OHKOTeMAaTOJIOTHH IIpenapaTaM, U3yUYUB IIPOsIBIIe-
HUA KOXKHOU TOKCUYHOCTH, BBI3BIBAEMBIE UMH, a
TaK)Ke BBIACHUB, HA KaKHWe MUIIEHU JeHCTBYIOT
JlaHHBIEe IIpernaparsl, MOKHO CZeJIaTh BBIBOJ, YTO
yaile BCEero /IepMaTOJIOTHYECKUEe HexKelaTebHbIe
SIBJIEHUS BOBHUKAIOT IIPU MCIIOJIb30BAHUHU TAPTET-
HBIX IIPENapaToB, & UMEHHO HHTUOUTOPOB KUHA3.
IIpu 3TOM 60JIBIIIEE KOJTUYECTBO 3TUX IPOABIICHUM
IpocJiexkuBaeTcsa y mHruoutopos BRAF — reHa,
koaupymwoiiero 6emok B-Raf (cepun/Tpeonun
KHWHa3a). Y UHr'UOUTOPOB TUPO3UHKUHA3bI MOKHO
BBIIEJIUTH CJIeylolue obmue Hanbosiee YacTo
BCTpeYAIoLIHecs MPOSIBIEHUA KOKHON TOKCHIHO-
CTH: MaKyJomaImyJje3Has Chlllb, 3y/ U Kcepo3. /IBa
TapTeTHBIX IIPeIapaTa BhI3bIBAIOT MEPUOPOUTATD-
HBIH oTek (bopre3zomub, umatuaub). Jlis mpema-
pPaTOB HMMMYHOTEpAalmUH OOIUMU HeXKeJIaTelb-
HBIMU KOXKHBIMH SIBJEHHUSMHU OKA3aJINCh ajoIe-
nusg u Kcepo3 (tabi. 2) [10, 16]. CremeHp u
BBIPAXKEHHOCTh T€X WJIN WHBIX MPOSBJIEHUN KOXK-
HOHW TOKCHYHOCTH, B IIEPBYIO OUEPEAD, 3ABUCAT OT
JI03bI BBOZVMOTO IIperapara, a TakKe 0T KoJude-
CTBA KypCOB XMMHOTEPANHU, KOMOMHUPOBAHHBIX
CXeM IPOTUBOOIYXOJEBOTO JIEUEHUS U COIPOBO-
JIUTEJILHOU TEepaIINH.

N3yuuB 1 mpoaHaIU3UPOBAB PAJL TUTEPATYPHBIX
HCTOYHUKOB, MOXKHO CJI€JIaTh BBIBOJI, UTO 6OJIbIIIAs
YacTh CyLIeCTBYIOIIEN NHPOPMAIUU O HEXKeIaTe lb-
HBIX JIEPMATOJIOTUUECKUX SIBJIEHUSAX IOCJIE TIPUMe-
HEHUsA IPenapaToB, UCIOJIb3YIONIUXCA B OHKOTEMAa-
TOJIOTHH, CBSI3aHA C HHTUOUTOPAaMHM THUPO3UHKU-
Ha3bl, B TO BpeMs Kak 00 OCTaJIbHBIX BHAAX
JIEKapCTBEHHBIX CPENCTB, TAKUX KaK MMMYHOJIOTH-
JecKue IIpernapaTsl WIH XUMUOIIPeIapaTsl, a TAaKKe
MHTAOUTOpAaX IPYTUX KUHA3, NHGOPMAIIUY /1)1 aHa-
Jin3a KJIWHUYECKUX IMPOABJIEHUN KOKHOU TOKCHUY-
HOCTH HezocTaTovyHo. IIpyu 3TOM, MOCKOJIBKY Hau-
0oJiblllee KOJIMYECTBO MyOJIMKAI[HH O 3aBUCUMOCTU
HeJKeJIaTeJIbHBIX JIePMaTOJIOTUYECKUX SBJIEHUUN U
UX BHUJOB OT NOpoQWIsd MUIIEHEH WHTHOUTOPOB
TUPO3WHKUHA3HI TOCBAINIEHO WMATHHUOY, MOXKHO
TOBOPUTH O TOM, UTO JAHHBIX JJI aHAIN3a KITHHIYe-
CKUX IIPOSIBJIEHUH KOXKHOU TOKCHYHOCTH JIPYTHUX
MHTAOUTOPOB THUPO3WHKUHA3BI TaKXKe HeJO0CTa-
TOYHO: Yallle BCETO B JIMTEPATYPHBIX HCTOYHUKAX
OHU OIKCAHBI KaK «ChIIIb» 0€3 YeTKOrO yKa3aHus ee
KJIUHUYECKOH W MOp(QOJIOTHUEeCcKOH XapaKTepu-
cTtuku [10].

dryness and tightness of skin, itching. The eruptions
are represented by erythematous-squamous spots,
lichenified infiltrated plaques, as well as exudative
erythematous-papular lesions. On the part of the nail
plates, onychoschisis, onychorrhexis and onycholy-
sis are observed. Hair damage is manifested in the
form of thinning and alopecia. Also, ulcers and PPES
can occur. At the regression stage, the eruptions can
be both extensive and local and are represented
mainly by atrophy, sclerosis, and pigmentation. In
general, it should be noted that the manifestations of
skin toxicity in patients after HSCT are not severe
and depend on the chemotherapeutic drugs used
during the pretransplantation period [3].

At present, it is impossible to completely avoid cer-
tain manifestations of skin toxicity when using vari-
ous types of therapy in oncohematology. Thus, the
main factor contributing to better tolerance of antitu-
mor therapy is timely appropriate prevention and
therapy of adverse cutaneous toxic reactions, besides,
rational skin care is also very important because it
allows to significantly improve the patient’s condition.
The main convenient current methods of treatment
and prevention are given in Table 3 [8—22].

The most common adverse dermatological events
and drugs that cause them in patients with hemato-
logic malignancies are considered. The manifestations
of skin toxicity in patients receiving targeted, chemo-
or immunotherapy, as well as HSCT, are frequently
observed adverse events. Although these complica-
tions are generally well tolerated by patients, skin tox-
icity significantly worsens the quality of life, and often
requires a reduction in the drug dose or discontinua-
tion of treatment. In this regard, skin rehabilitation of
oncohematologic patients is a very important, com-
plex stage of treatment that requires great attention.
At the moment, there are no standards for the preven-
tion or treatment of skin toxicity, and the existing
interventions are based on case reports and observa-
tions published. It is very important to understand
that treatment of skin toxicity is necessary, since in its
absence, the development of heavy superinfection,
severe life-threatening condition and discontinuation
of the cycle of antitumor therapy is possible.
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Ta6smua 2. IIposiBieHNs KO)KHOM TOKCUYHOCTH U MULIEHH, HA KOTOPbIE 1eHCTBYIOT NperapaThl
Table 2. Manifestations of skin toxicity and targets for antitumor drugs

IIpenapar MumeHu IIposiB/ieHUsA KOXKHOM TOKCUYHOCTH
Drug Targets Skin toxicity manifestations

Xumuomepanesmuueckue npenapamet / Chemotherapeutic drugs

KJIa,C[pI/IGI/IH ,ﬂeJ'IHH.[I/IeCH " HeJesidlnecd J'II/IMQDOLU/ITBI CblMb, JIOKaJIM30BaHHas JK3aHTEMa, LIeJyIIeHH e KOXH,

Cladribine Dividing and non-dividing lymphocytes KOXXHBIH 3y/[], KpAllMBHUIA, 60JI€3HEHHOCTD KOXHU
Rash, localized exanthema, peeling, itching, urticaria, skin
soreness
utapa6bun /JJHK-nonmumepasa, PHK, Mueno6sactsi, MakyJionamnysie3Has Wiv ypTUKapHas Cblllb, 3pUTEMA,
Cytarabine UM 061aCThI, TUMPOLUTHI asionenus, 3y, IUMTMEeHTHBIE MSTHA, I3BbI
DNA polymerase, RNA, myeloblasts, Maculopapular or urticarial rash, erythema, alopecia, itching,
lymphoblasts, lymphocytes pigmented spots, ulcers
BopTte3omu6 IlpoTeacoma 26S JpuTeMaTo3Has U ypTUKapHad Cblllb, OKOJIOTJIA3HUYHBIN OTEK,
Bortezomib  The 26S proteasome KpanuBHULQ, 3y/l, IOKpPAaCHEeHHS, yCUJIeHUe TOTOOT/eJIeHUs,

CYXOCTb KOXH, 3K3eMa
Erythematous and urticarial rash, periorbital edema, urticaria,
itching, redness, increased sweat production, dry skin, eczema

HUmaTuHu6 Ber-Abl-Tupo3vuHKrHa3a (IO3UTUBHbIE [leprop6UTaATBHBIN OTEK, IePMAaTHUT, 9K3€Ma, KOXKHasI
Imatinib KOJIOHWH ), PENeNTOPbl TUPO3UHKHUHA3bI ChINb (MaKyJionamnyJie3Has ), 3y, OTeYHOCTh JIUIIA,
Jist PDGFR-B u SRC CYXOCTb KOXXH, 3pUTEMA, a/I0Nelus], HOYHas NOTJINBOCTb,

Bcer-Abl tyrosine kinase (positive colonies), ¢oToceHcu6uIn3anus, rAIONUIMeHTaLNs
tyrosine kinase receptors for PDGFR-f3 and Periorbital edema, dermatitis, eczema, rash (maculopapular),
SRC itching, facial swelling, dry skin, erythema, alopecia, night
sweats, photosensitivity, hypopigmentation
Jasatunu6  Ber-Abl, SRC ChInb: MaKyJIIpHasi, anysie3Has, C LeylieHHeM, MyKo3uT/
Dasatinib CTOMAaTHT, 3y, BaCKyJIUT
Rash: macular, papular, with peeling, mucositis/stomatitis,
itching, vasculitis

Hunorenn6  Ber-Abl, Kit, PDGFR-3 Chinb, yale GOJIUKYAApHAs, 3y, CYXOCThb KOXKH, aJ0TeLHs,
Nilotenib cuHapoM CBUTa
Rash, often follicular, itching, dry skin, alopecia, Sweet’s
syndrome
Bosytunu6  Bcr-Abl, SRC ChIllb: MaKyJIsipHas, NamyJie3Hasi, akHepopMHas,
Bosutinib bonUKyIspHAs C WeNyLIeHueM, 3y,
Rash: macular, papular, acneiform, follicular with peeling,
itching

[Tonatunu6  Bcr-Abl, VEGFR, PDGFR, FGFR, EPH, Kit [TuTHpuaszonojo6HbIe, UXTHO3UGOPMHbBIE, ICOPHUA30N0A06HbIE
Ponatinib BbICBITIAHUS
Pityriasiform, ichthyosiform, psoriasis-like eruptions

HmmyHonozuveckue npenapamst / Immunotherapeutics

Podepon JHK, PHK, 6enok Anonenusi, 060CcTpeHUe replIeTUYECKUX BBIChINTAaHUM Ha I'y6ax,
Roferon DNA, RNA, protein ChblMb, 3], CYXOCTb KOXXU U CJIM3UCTBIX 060J109EK
Alopecia, exacerbation of herpes labialis, rash, itching, dryness
of the skin and mucous membranes

Putykcuma6 TpaHcMeM6paHHbIM aHTUreH CD20 [ToBbIlLIEHHOE TOTOOTAEeHUE (B TOM YUC/IE HOYBIO),
Rituximab (Ha MOBEPXHOCTH HOPMAJIbHBIX U CyXOCTb KOXH, KDaIMBHHULIA, 3Y/], aJIOTIEeL1s1, TOJTUMOPPHBIH
MaJIMTHU3WPOBAHHbIX B-1MMdonuTOoR) JlepMaJbHbIM aHTUUT
The transmembrane antigen CD20 (on Increased sweat production (including at night), dry skin,
the surface of normal and malignant urticaria, itching, alopecia, polymorphic dermal angiitis

B-lymphocytes)

[l pumedyaHnue. Ber-Abl - Tupo3suHkuHasa, oHko6es0K; PDGFR-f3 - penentopsl TpoM6ouuTapHoro ¢akropa pocra-6era; SRC -
KJIeTO4Has 6e3pellenTOpHasA TUPO3UHKHHA3a, NpooHKoreH; Kit - perentop pakTopa pocTa TY4HBIX/CTBOIOBLIX KJ1eTOK; VEGFR - perienTopsr
Ba303H/0TeNHaNbHOTO dakTopa pocra cocynos; FGFR - penentoper ¢pakTopa pocra ¢pubpobaacros; EPH - penentopsl THpO3MHKHHA3 U
CBsI3bIBAIOIME 3PPUHBL

N o t e . Bcr-Abl - tyrosine kinase, oncoprotein; PDGFR-f3 - platelet-derived growth factor-beta receptors; SRC - SRC-family (cellular
receptor-free) tyrosine kinase, pro-oncogene; Kit - mast cell/stem cell growth factor receptor; VEGFR - vascular endothelial growth factor
receptors; FGFR - fibroblast growth factor receptors; EPH - tyrosine kinase receptors and binding ephrins.
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Ta6smna 3. MeTo/ibl NpoPUIAKTUKY U JIeYEHUS TPOSIBJIEHUI KOXXHOU TOKCUYHOCTH
Table 3. Methods for prevention and treatment of the manifestations of skin toxicity

IIposiB/IeHHE KOXKHOM

TOKCUYHOCTH
Manifestations
of skin toxicity

IIpodunrakTuka
Prevention

JleyeHue
Treatment

AkHerno/jo6Hast Chillb
Acneiform rash

» ®oronpoTekius (vcnosnb3oBaHue cpezcTs ¢ SPF >30)
Photoprotection (use of sun protection products

with SPF >30)
* YBIQXKHEHHE KOXH (3MOJIEHTHI)
Skin moisturizing (emollients)

e OTKa3 OT UCN0JIb30BaHUSA arpeCcCrMBHBIX, pasjpa-

KaIUX CpeacTB

Avoiding the use of aggressive, irritating products
* [lepopasibHble aHTUGUOTHUKY B TeYEHHE 6 HEZ, B
Hayvasie Tepanuy c IpUMeHeHHeM MU 6e3 MeCTHBIX
['KC HusKo#/cpeiHeN cUJIBI AJ1s1 1ML U rpyau [22]

Oral antibiotics for 6 weeks at the beginning of

therapy with or without the use of topical low/
moderate GCS for the face and chest [22]

o AuTu6UMOTHKHU / Antibiotics
*«['KC / GCS
¢ PeTuHOUbI (KaK Hapy:KHOe IPUMEHEHMUE,
TaK U CUCTEMHOE)
Retinoids (both topical and systemic)
o ConHUe3alUTHbIE CpeAcTBa / Sun
protection products
e OmosieHTHl / Emollients

3yn, Kcepos
Itching, xerosis

* Bepexxnoe ounieHue koxu / Gentle skin care

* YByaxxHeHUe (3MoJieHThl) / Moisturizing (emollients)

e OTKa3 OT HUCM0JIb30BaHUS ArpeCCrBHBIX,
pasapaxarniux cpeacTB

Avoiding the use of aggressive, irritating products

e AHTUTHUCTaMHUHHbIE TpenapaThl
Antihistamines

e dmosienTrl / Emollients

*«TKC / GCS

[leprop6UTaNbHBIN
0TeK
Periorbital edema

JlueTa c MOHWXKEeHHBIM COJlepKaHUEM HATPUS
Low sodium diet

e luypetuxu / Diuretics
¢ ['nasuble kamiu / Eye drops

Anonenus MeTo bl NPOPUIAKTUKH OTCYTCTBYIOT » ['KC (napy»xHo) / GKS (topical)

Alopecia No preventive methods o [[pyuMeHeHHe OX/TAKIAIIIUX LIJIEMOB
Scalp cooling

MakysonanysesHass ¢ YBJaXHEHHE KOXH (3MOJIEHTBI) ¢ AHTUrHMCTaMHUHHbIE IpenapaThbl

ChbINb Skin moisturizing (emollients) Antihistamines

Maculopapular rash

» ®oTomnpoTekuus (ucnosib3oBaHue cpeacts ¢ SPF >30)
Photoprotection (use of sun protection products

¢ 'KC (BHYTpb ¥ MECTHO)
GCS (oral and topical)

with SPF >30) * OmosienThl / Emollients
doToceHcH6u- » PoTonpoTekius (Kcnosnb3oBaHue cpecTB ¢ SPF >30) o 'KC (HapyxHO) / GCS (external)
JU3anus Photoprotection (use of sun protection products o Oxtaxkparouye noessku / Cooling dressings
Photosensitivity with SPF >30) e AHTUTHCTaMUHHBIE IPenapaThl

e OrpaHnyeHHe BpeMeHU peObIBaHUS Ha COJTHIE Antihistamines

Limiting of sun exposure time o [Ipu 60s1eBoM cunapome - HIIBC

» HomeHue rosioBHoro y6opa / Wearing a hat For pain syndrome - NSAIDs
JlagonHo- ¢ YBJIaXKHEHHE KOXXH (3MOJIEHTHI ) e MecTHbIe aHTHUCENITUYECKHE CPE/ICTBA
MO/ 01BEHHbBIHI Skin moisturizing (emollients) Topical antiseptics
CUH/POM ¢ OTKa3 OT UCM0JIb30BaHHUA arPECCUBHBIX, ¢ I'KC (MecTHO, B TOM 4yucJie KOMGUHUPOBAH-
Palmar-plantar pas/paXkaroLyx CPe/iCTB Hble C aHTHOaKTepUaJIbHBIMU IPenapaTaMu)
erythrodysesthesia Avoiding the use of aggressive, irritating products GCS (topical, including combination with
syndrome » HomeHue x710m4aTo6yMakKHOT0 GeJibs, antibacterial drugs)

KOMQOPTHOU pa3HOIIEHHOU 06YBU

Wearing cotton underwear, comfortable, worn-in shoes

L yﬁ[a)’[eHI/Ie A0 Ha4daJia Tepalruu y4aCTKOB

rUIlepKepaTo3a, Mo30Jiel (anmnapaTHbIM METO/IOM)
Removing hyperkeratosis areas, calluses (using

hardware) before starting therapy
e OTKa3s OT UCII0JIb30BaHHUA MJIACThIpen
Avoiding the use of patches

o li36eranue TPEeHUsA KOXKH, l'lpe6bIBaHI/Iﬂ B OJHOM

IMOJIOXKE€HUHU B TeYeHUe JJIMTEJIbHOIO BpeMeHH

Avoiding skin friction, staying in one position for a

long time

e Cpe/icTBA C MECTHOAHECTE3UPYIOLUM JeHCT-
BueM / Agents with local anesthetic action
e OxJIaXK/JeHHe PYK U HOT BO BpeMs HHQY3UH
Cooling of hands and feet during infusions
e [lepopasibHbIi lekcaMmeTas3oH (8 Mr B CyTKU
B TeyeHHe 5 jHeH, HaylHas 3a ieHb A0 UHY-
31H, 3aTeM 4 Mr 2 pasa B TeueHue 1 Hs, 3aTeM
4 Mr OJlMH pa3 B JleHb B TeueHue 1 f1Ha) [22]
Oral dexamethasone (8 mg daily for 5 days,
starting the day before infusion, then 4 mg
twice daily for 1 day, then 4 mg once daily for
1 day) [22]

[IpumMevyaHue.
cpeJcTBa.
Note.

SPF - connue3amutHbii pakTop; [KC - rmokokoptukoctepoubl; HIIBC - HecTepoujHbIe TPOTUBOBOCIAIUTENbHbBIE

SPF - sun protection factor; GCS - glucocorticosteroids; NSAIDs - non-steroidal anti-inflammatory drugs.
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Hecmotpss Ha ycmexu JiedeHUsS KOHCEPBATHB-
HBIMU METOZIAMHU, OCTAIOTCSA OHKOTEMATOJIOTHYeCKIe
3a00J1eBaHUsA, IPU KOTOPHIX 3P (PeKTUBHOM ObIBAET
TOJIBKO TPAHCILIAHTALINA TeMOIIOATUYECKUX CTBOJIO-
BbIX KJ1eTOK (TT'CK). TI'CK Tak:ke COIpPOBOXK/IAaeTCs
PAIOM OCJIO}KHEHHH, OJTHO U3 KOTOPBIX — XpPOHUYE-
CKas peak[Us «TPAHCIUIAHTAT IIPOTHUB XO3SMHA»
(XPTIIX) [3]. I'maBHO¥M MHIIIEHBIO 3TOTO OCJIOKHE-
HUS SIBJISIIOTCST COEIMHUTEIbHOTKAHHBIE CTPYKTYPHI.
ITopaxxeHre KOXU BCTpedaeTcss B CpeJHEM ¥
90—95 % nanueHToB [19, 20]. [Ipu pazsutnu XPTIIX
C KOXKHBIMU PEeaKIUAMU y OOJIbHBIX, MEPEHECIINX
TI'CK, BexenaTebHbIE AEPMATOJIOTHYECKHE IIPOSB-
JIeHUA 3aBUCAT OT CTAJU{ PA3BUTUS OHKOJIOTHYe-
CKOTro IIpolecca — MaHu@ecTalys, IporpeccupoBa-
HUe U perpecc. B 0CHOBHOM OpakeHUs KOXKU Ipe-
CTaBJIEHbI CKJIEPO/IEPMOIIOIOOHBIM  CHHIPOMOM.
OcHoOBHas1 jka106a 60JIBHBIX — CYyXOCTh U CTSHYTOCTh
KOXKH, 3yA. BhIchIIaHWs IpercTaBJIEHBI 3pHUTEMa-
TO3HO-CKBAMO3HBIMH IIATHAMHY, JIUXeHUPUIIPO-
BaHHBIMU WHQWIBTPUPOBAHHBIMHU OJIAIIKAMH, a
TaKXKe OKCCYIAaTUBHBIMU SPUTEMATO3HO-IIAITYJIEe3-
HBIMU 371eMeHTaMu. CO CTOPOHBI HOI'TEBBIX IJIACTUH
HaOJIIOAIOTCS OHUXOIINU3UC, OHUXOPEKCHUC, OHUXO-
susuc. IlopakeHue BOJOC HPOABASAETCA B BUJE
HCTOHYEHHS U ayonenuu. Takke 0oTMedaroTcs s3BbI
u JIIIC. Ha craguu perpecca BBICBIIIAHUSA MOTYT
OBITh KaK PacIpOCTPAHEHHBIMHU, TaK U OTPAHINYEH-
HBIMU U TIpeZICTaBJIEHBbl IIPEUMYIIEeCTBEHHO aTpo-
(duel, ckepo3oM U MUTMeHTaNMel. B 1ie;tom HeoO-
XOZMMO OTMETHUTB, UTO IPOSABJIEHUS KOXKHOU TOK-
CUYHOCTH y TaIueHToB, nepeHecmux TT'CK, HocAT
HEe TsDKEJIbIM XapaKTep M 3aBUCAT OT IPENapaToB
XUMUOTEPANY, MPUMEHSEMBIX BO BPEMs IIOJITO-
TOBKH K TPaHCIUIaHTauu [3].

B HaCToAIllee BpEMA IIOJIHOCTBIO HCKJIIOYHUTH
BE€POATHOCTb BOSHUKHOBEHUSA TE€X WJIN UHBIX IIPOAB-

1. JIurBunxuii I1.0., XKesak T.H. T'emo6sactossl. Jlei-
K03bl JINMGOUJHOTO IPOUCXOXJeHus // Bompocsl
COBpPEMEHHOU meuaTpuu. 2016;15(5):457-470. DOI:
10.15690/vsp.v15i5.1620.

2. Illatoxuna E.A., Kpyriosa E.C., Korenko E.B. Kox-
Hasg TOKCUYHOCTh IPOTHBOOIYXOJIEBOH Tepamuu |
criocobb1 ee koppeknuu // ®usunorepanus, OGanabHE-

JIEHUA BapUAHTOB KOKHOU TOKCUYHOCTH IIPU IIPH-
MeHEHUU Pa3JINYHbIX BUJIOB TEPAUU B OHKOTeMa-
TOJIOTHH HEBO3MOXKHO. Takum 06pasoM, OCHOBHBIM
(akTopoM, CIOCOOCTBYIOIINM BO3MOXKHOCTH JIYYIIIE
[IEPEHOCHUTh ITPOTHUBOOIYXOJIEBYIO TEPAIUIO, SIBJISI-
eTcsl BOBpeMs HayaTras COOTBETCTBYIOINAs Ipodu-
JIAKTHIKA U TEPANU HeXKeIaTeJIbHbIX IEPMaTOJIOTH-
YeCKHUX TOKCUYECKHX PEAKITHH, a TAKIKe OUeHb BayKEH
PALIOHATBHBIN YXOZ 3a KOXKeH, Osiarosiaps KOTO-
poMy yZaeTcs 3HAUUTEJbHO OOJIETYUTH COCTOSHUE
manuenTa. OCHOBHbIE HA TAHHBIH MOMEHT METO/IbI
JleyeHUus] U NPOPUIAKTUKHA IPUBEJEHBI B Tabs. 3
[8—22].

Paccmotpensl HamboJsiee 4acTO BCTPEYAIOIIH-
ecs He)keJlaTeJbHbIE JE€PMAaTOJIOTUYECKHE SIBJIE-
HUs U IpenapaThl, UX BbI3bIBAIOIINE, Y TAIIHEHTOB
¢ remobJstacto3amu. IIposiBjeHNEe KOKHON TOKCHY-
HOCTA y MAIMEHTOB, IOJIy4YaloIlUX TapreTHYIO,
XUMHO- WIN HUMMyHOTepamuio, a Takxke TICK,
SIBJISIETCSL 9acTO HaOJII0/IaeMbIM HeKeJIaTeTIbHBIM
siBjeHreM. M1 XOTs B OCHOBHOM 3TU OCJIOKHEHUS
JIOCTATOYHO XOPOIIO IEPEHOCATCs Mal[ueHTaMu,
KOJXKHasl TOKCHUYHOCTH 3HAYHUTEJIbHO YXYAIIAET
Ka4yeCTBO KU3HU U 4acTO TPebyeT CHUKEHUS JT03bI
mpenapara Uiu MpeKpalleHus jeueHus. B ¢cBsa3u ¢
STUM peabWIuTaIus KOXKH OHKOTreMaTOJOTHYe-
CKUX MAIlMEHTOB — OUeHb Ba’KHBIH, CJIOKHBIH, Tpe-
Oyromui 60JIBIIOT0 BHUMAHUA 2Tal JedeHus. Ha
JIAHHBIH MOMEHT CTAaHAAPThl MPOPUIAKTUKU WU
JIeYeHUs TPOSIBJIEHUH KOXXHOU TOKCHYHOCTHU
OTCYTCTBYIOT U OIIUPAIOTCS HA OMyOJUKOBAHHbBIE B
CTaThsIX KJIWHUUYECKHE CJIydyau U HaOII0eHus.
OueHb BaXKHBIM JJISI TIOHUMAHUS SABJIAETCA (aKT
TOTO, UTO JieUeHHe KOXKHOU TOKCUUHOCTH He00XO0-
JIIMO, TaK KaK IIPU €r0 OTCYTCTBUU BO3MOXKHO Pas-
BUTHE  PACIpPOCTPAaHEHHOUW  CcymepuHOEKIUH,
TSI?KEJIOTO KU3HEYTPOKAIOIIET0 COCTOSIHUSA U TIpe-
phIBaHHE Kypca CHCTEMHOU JIEKApCTBEHHOM IPO-
THUBOOITYXOJIEBOU TEPATIHH.

KoH@QuUKT HHTEPECOB. ABTOPHI 3aBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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