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IIpuMeHEeHHE JTTHAMUYECKOU 3JIEKTPOHEHPOCTUMYJISAIIUH

B KOPpPEKIIUU 00JIeBOTr0 CHHIPOMA IMPU JIEKAPCTBEHHO-
VWHAYIIUPOBAHHOU nNepudepuuecKkol HEUPOIIaTHUH y IMTAI[UEHTOB C
MHOKE€CTBEHHOU MU EJI0MOU
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Application of dynamic electrical neurostimulation in the pain
management in multiple myeloma patients with drug-induced
peripheral neuropathy

Zakhariya O.1.*, Drobyshev V.A., Pospelova T.I.

Novosibirsk State Medical University

AHHOTAIIUA

N3yuena quHaMuKa 60€eBOTO CUHAPOMA ¥ 108 GOJIBHBIX MHOXKECTBEHHOM MHEJIOMOM, OCIOKHEHHOH nepudepuye-
CKO Heliporatuell Ha ¢HoHe mpuemMa 60pTe3oMuba, paszfesieHHbIX HA 3 TPYNIBL: B 1-H CTaHZAPTHAS MOJIMXHMHUOTEPA-
MU JTOTIOJTHSAJIACH KYPCOM IMHAMUUYECKOU 3JIEKTPOHEHPOCTUMYJIUIINHI; BO 2-i JieueHne MPOBOIWIOCH HAa (hOHE BO3ZEH-
CTBHA OT IuTariebo-ammnapaTa; B 3-H HCI0JIb30BAJIOCh TOJIBKO CTaHJIAPTHOE JieueHne. K OKOHYaHUIO Kypca Tepanuu BbI-
PpakeHHOCTH 00JIEBOTO CHH/IPOMA YMEHBINNIACh y OOJIBHBIX B 1-H rpyImne B 1.8 pasa, Bo 2-i 1 3-i — B 1.3 U B 1.2 pa3za co-
OTBETCTBEHHO; MCXOJHO MOBBINIEHHBIH OPOT 60JIEBON UYBCTBUTEILHOCTH CHU3UJICA B 1-H TPYIIE HA 24.4 %, TOT/A KaK
BO 2-1 1 3-11 — Ha 8.3 u 8.1 % cooTBeTcTBeHHO. CIIe/I0BATEILHO, BKJIIOUEHHE TMHAMUUECKOHN 3JIEKTPOHEHPOCTUMYJISAIINN
B JIeueHHe OOJIbHBIX MHOXKECTBEHHOU MHEJIOMOH C JIEKAPCTBEHHO-MHAYIINPOBAaHHBIMH NeprudepuiecKUMU HeHpOaTHsi-
MH YMEHBIIIAeT BRIPAYKEHHOCTD AJITHH, CHIDKAET IOPOT O0JIEBOM UyBCTBUTEIBHOCTH, II03BOJIAA IPOAOJIKUTH crienuduye-
CKYIO IIOJTIXUMHUOTEPATIHIO.

Karouessle cao6a: fruHAMAYECKAs SJIEKTPOHEHPOCTUMYJIANNA, MHOXKECTBEHHAS MUEJIOMA, IleprudeprdecKas HEHpo-
nartus, 6071€BOY CHHAPOM, IOPOT 60JIEBOH IyBCTBUTEIHHOCTH.

ABSTRACT

The dynamics of the pain syndrome was studied in 108 patients with multiple myeloma complicated by peripheral
neuropathy due to bortezomib injections. All patients were divided into 3 groups: in the 1st group standard polychemo-
therapy was supplemented with a course of dynamic electrical neurostimulation; in the 2nd one standard treatment was
carried out against the background of imitation of a similar procedure from a placebo apparatus; in the 3rd group only
standard treatment was administered. By the end of the course of therapy, the severity of the pain syndrome decreased in
patients in the 1st group by 1.8 times, in the 2nd and 3rd groups by 1.3 and 1.2 times respectively. The initially increased
threshold of pain sensitivity decreased in the 1st group by 24.4 %, whereas in the 2nd and 3rd groupes by 8.3 and 8.1 %
respectively. Consequently, the inclusion of dynamic electrical neurostimulation in the treatment of patients with multiple
myeloma accompanied by drug-induced peripheral neuropathies reduces the severity of pains and decreases the threshold
of pain sensitivity allowing the continuation of specific polychemotherapy.

Keywords: dynamic electrical neurostimulation, multiple myeloma, peripheral neuropathy, pain syndrome, threshold
of pain sensitivity.
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BBEJAEHUE

KimHnyecku 3HaYMMas HEBPOJIOTHYECKAS CHM-
MITOMAaTHKA OIPeESIeTC ¥ 30—40 % OOJbHBIX MHO-
JKECTBEHHON MHUeJIOMOH yKe B J1e0ioTe 3abosieBa-
HUS, a UCIOJIb30BAaHHWE B TEpalul HEUPOTOKCHY-
HBIX IperapaToB YBEJIWYHMBAET YaCTOTy Iepude-
pUdYecKUx HeHpomaTuii, OIpeesAIoNUX IOoABJIe-
HHE aJITHYECKOro, aHrHOCIIACTHIYECKOI0 U MHUOTOHM-
YeCcKOro CHHJIpPOMOKOMIUTEKCOB [1—3]. HelpoToxk-
CHYECKOe BO3JIEHCTBHE HCIOJB3YEMbIX XHMHUOTE-
pamneBTUYECKUX CPEJICTB U3 YKCIa OOpAaTUMBIX HH-
THOUTOPOB XMMOTPUIICUH-IIONO0HON aKTHBHOCTH
26S-mpoTeacoMbl KJIETOK MJIEKOMHTAaomux (bopre-
30Mu0a) HA COCYIUCTO-HEPBHBIE CTPYKTYPHI 3HAUU-
TEJIbHO CHIKAET KaueCTBO >KU3HHM ITaIl[IeHTOB, a He-
PEeZIKO CTAHOBUTCS IPUYMHON HEBO3MOKHOCTH JAJTh-
HEUIIIETOo JIEUeH s, UTO MOXKET CITIOCOOCTBOBATH IIPO-
rpeccHpOBaHUIO 3a00s1eBanuA [4, 5]. MeaukaMeHTO3-
Has TepanusA HeZlocTaTOYHO 3¢ @eKTUBHA B KYIIUPO-
BaHUM 00JIEBOTO CHHAPOMA ¥ OOJIbHBIX MHOKECTBEH-
HOU MHUEJIOMOH, YTO JIeJIaeT aKTYaJIbHBIM ITOUCK U
BHEJIpEHUE HOBBIX MasIO3aTPATHBIX TEXHOJIOTHH,
BKJIIOUAsi COBPEMEHHBIE almapaTHO-IPOrpaMMHBIE
KOMILJIEKCHI JIJIST YPECKOKHOHN 2JIEKTPOHEHPOCTUMY-
JISINWUY, TPUMEHEHNE KOTOPBIX HE IIPOTHBOIOKA3a-
HO IIPX OTCYTCTBUH JIOKAJIU30BAHHOTO OIyXOJIEBOTO
mporiecca [6, 7].

IOEJDb UCCAEAOBAHUA

BBIABUTH BIUAHUE PEAOWIHUTAIIMOHHBIX KOM-
IJIEKCOB, JIOMOJIHEHHBIX JAMHAMUYECKOH 3JIEKTPO-
HEUPOCTUMYJIANNEN, Ha aJTUYeCKUi CHHAPOM Y
00JIBHBIX MHOXKECTBEHHOM MUEJIOMOU C JIEKAPCTBEH-
HO-UHIyIIMIPOBAHHBIMHU TepUPEPUIECKUMU HEHPO-
MaTHUAMHU.

MATEPHUAJIBI 1 METO/ bI

Ha 6ase ropojickoro reMaToJIOTHYECKOTO IeH-
Tpa r. HoBocubupcka obcienoBaHo 108 GOIBHBIX C
MIOATBEPKAEHHBIM JTUarHO30M «MHOKeCTBEeHHAs
muenoma» (kox mo MKB-10 C90.0) U OCI0KHEHU-
MU XMMHUOTEPATIMU B BUZE Tepudepuueckor Io-
JIMHEUPOIAaTUH. B UKciie OCMOTPEHHBIX 0Ka3aaoch
MYy>KYUH — 37.0 % (40 4es.) u skeHIIUH — 63.0 %
(68 ges.), BO3pacT MaMEHTOB BAPbUPOBAJ OT 47 70
69 et (cpeguuii Bo3pact 58 + 4.8 rona). [lepudepu-
yeckas CEHCOpHAas HEHPOIATHUS B BU/IE€ AJITUYECKOTO
CUMIITOMOKOMILIEKCA U TIapecTe3uil B KOHEUHOCTSX
ObL1a 3apErucTPUPOBaHa ¥ 100 % GOJIbHBIX.

MeTo/10M CTydaiiHOHM BHIOOPKHU MAIUEHTHI ObLITN
pacrmpesiesieHbl Ha TPU TPYINbL: 1-1 (OCHOBHasA) —
42 4Jeji. — KpoMe 6a30BOTO JIeUeHHUs MoJIydasa Kype
JUHAMUYECKOU B3JIEKTPOHEHPOCTHUMYJISAINU OT all-
mapata DuaDIHC-IIKM; Bo 2-# (rpymnma cpaBHe-

INTRODUCTION

Clinically significant neurological symptoms
are defined in 30—40 % of patients with multiple
myeloma already in the onset of the disease, and the
use of neurotoxic drugs in therapy increases the fre-
quency of peripheral neuropathies that determine
the appearance of the algic, angiospastic and myo-
tonic syndromes [1—3]. The neurotoxic effect of the
chemotherapeutic agents used among the revers-
ible inhibitors of the chymotrypsin-like activity of
26S-proteasome mammalian cells (bortezomib) on
the vascular-neural structures, significantly reduces
the quality of life of patients, and often causes the
impossibility of further treatment, which may con-
tribute to the progression of the disease [4, 5 ]. Drug
therapy is not effective enough in stopping the pain
syndrome in patients with multiple myeloma, which
makes it important to search for and introduce new
low-cost technologies, including modern hardware
and software complexes for percutaneous electrical
neurostimulation, the use of which is not contrain-
dicated in the absence of a localized tumor process
[6, 71.

AIM OF THE RESEARCH

To reveal the influence of rehabilitation com-
plexes supplemented with dynamic electroneuro-
stimulation on the pain syndrome in multiple
myeloma patients with drug-induced peripheral
neuropathies.

MATERIALS AND METHODS

In the City Hematological Centre of Novosi-
birsk 108 patients with a confirmed diagnosis of
multiple myeloma (code for ICD-10 C90.0) and
complications of chemotherapy in the form of pe-
ripheral polyneuropathy were examined. 40 exam-
ined patients (37.0 %) were male and 68 patients
(63.0 %) were female, the age of patients ranged from
47 to 69 years (mean age 58 + 4.8 years). Peripheral
sensory neuropathy in the form of a pain symptom
and paresthesias in the extremities was recorded in
100 % of patients.

By random sampling, patients were divided into
three groups: 1st (main) group consisting of 42 people
received a course of dynamic electroneurostimulation
from the DiaDENS-PKM apparatus in addition to ba-
sic treatment; 2nd (comparison group No. 1) consist-
ing of 34 people undergo basic treatment + imitation
of a similar procedure from a placebo apparatus; 3rd
(comparison group No. 2, 30 people) underwent only
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HUA 1) — 34 YeJIl. — MPOBOJMINCH OA3UCHOE JIeYEHHE
Y UMUTAIUs AaHAJIOTHYHOM MPOIeAyPHI OT I1anebo-
ammapara; 3-s (rpymnmna cpaBeHus 2) — 30 YeJl. — IMo-
JIydajia TOJIBKO CTaHAapTHoOe iedeHue. OpraHnusanus
U IpOBeZieHNEe paboThI COOTBETCTBOBAJIO TPeOOBAHU-
SIM ZBOMHOTO CJIENOTO ILIaneb60-KOHTPOJIHUPYEMOTO
HCCIIeTOBAHUS.

KpurtepusMu HCKJIIOUEHHS U3 HCCIIeZ0BAHUSA
SIBJISLTUCH: HEBO3MOXKHOCTb CAMOCTOSATEJIFHO IIepe-
JIBUTAThCSI; COMAaTHYecKre 3a00JIeBaHUS B CTaJAUU
nmexkoMIieHcanuu (MHGApPKT MUOKap/ia, HapyIIeHUs
pUTMa cepAlla IO THUILYy IepCUCTUPYIOeN (hopMBbI
TpeneTaHusa win GuUOPWUIANUN IPENCEPAU, cep-
JeuyHaa HegoctatrouHocTh ®K 2B-3, xpoHmueckas
MoYeYyHasi HeJOCTATOYHOCTh BHIIIE 3-U CTaJUU IO
PatHepy, ApIxaTesibHAs HEZOCTATOYHOCTD 2—3-1 CT.);
o0Iye IPOTUBONOKAa3aHUA K GU3NOTepanuu (JIMX0-
paznka, 060cTpeHrEe BOCIATHUTEIBHBIX IIPOIECCOB, Ka-
XeKcHs1, THPEKITMOHHbIe 3a0601eBaHNs B OCTPOU CTa-
U, aKTUBHBIN TyOepKyJie3, 3JI0KauecTBEHHbIE HO-
BOOOPA30BaHUs WM IOAO3PEHHE HA UX Pa3BUTHE,
HaKJIOHHOCTh K KPOBOTEUEHUSAM U KPOBOTOUMBOCTD,
Cep/IeYHO-COCYINCThIe 3a00JieBaHUsA C 3aCTOHHOM
Cep/levHoM HeJI0CTaTOYHOCThIO, aHEBPU3MBI aop-
THI U KPYIIHBIX COCY/IOB, 3200JIeBaHUA [IEHTPAIBHON
HEPBHOH CHCTEMBI C PE3KUM BO30Y:K/IeHUEM, MHIU-
BUJIyaJIbHasl HEMEPEHOCUMOCTh (hU3UUECKOTO (haK-
TOpA; HAIMYKE CBEXKUX ITaTOJIOTHYECKUX [1IePEIOMOB
B aHaMHe3se).

BazoBbIii jIeueOHBIN KOMILIEKC BKJTIOYAT TTOJIH-
XHUMHOTEPATIHIO TT0 PEKOMEHIOBAHHBIM IIPOTOKOJIAM
¢ mpuMeHeHUeM OopTe3oMuba; M0 MOKA3aHUAM HC-
[I0JTH30BAJIUCH MTPOTOKOJIBL ¢ MeyIaIaHOM U Ipen-
HHU30JI0HOM.

Bce manueHTHI jayid cOTJIacHe Ha yJacTHe B UC-
CJIeIOBaHUU U MOANHNCAIN UHDOPMUPOBAHHOE CO-
rinacue. Ha mpoBesieHue uccaenoBaHus ObLIO MOTy-
YeHO paspelleHre JIOKAIBHOTO 3TUYECKOTO KOMHU-
TeTa.

JuHamuyeckas 3JIEKTPOHENPOCTUMYJIAIS
npoBoAuiaach OT amnmaparoB cepuu DuaDOHC-
ITKM (peructparuoHHoe yaocroBepeHue M3 PO
Ne 29/23020701/ 2051-01 OoT 06.12.2001, EC-
CepTudukaT COOTBETCTBUA MEJUIMHCKUX U3Je-
g N2 KX3040632-Y or 03.03.2004 (aKKpeauTo-
BaH 2X8-206-112/99)), pU 3TOM HU HAIlMEHT, HU
HCC/IeTOBaTE b He 3HAJM, KaKOM M3 ATHX ammapa-
TOB sIBJIsIeTCA IUIanebo. Bee ammapartsl uMesny ofu-
HAKOBBIF BHEITHUH BUJI, IPH BKJIIOUEHHH U3/1aBaAJIN
OZIMHAKOBBIU 3BYK, U Ha DKpaHAaX MOSIBJISJIOCH OIU-
HaKoBoe MeH. [Tpu ¢hopMupoBaHuU rpynn HabJII0-
JIeHUsT UCCJIeZlyeMbIN BBITATHUBAJI KOHBEPT C KOIU-
POBKOM ammapara, KOTopas U IPUCBaNBaJach MaIy-
€HTY J/Is1 IPOBeIEHUsI Kypca AUHAMIYECKOH 3JIeK-

standard treatment. The organization and conduct
of the study met the requirements of a double-blind,
placebo-controlled study.

The criteria for exclusion from the study were:
the inability to move independently; somatic diseas-
es in the stage of decompensation (myocardial in-
farction, atrial flutter or atrial fibrillation, heart fail-
ure of FC 2B-3, chronic kidney disease above stage 3
according M. Ratner, respiratory failure of the 2—3rd
stage); general contraindications to physiotherapy
(fever, exacerbation of inflammatory processes, ca-
chexia, acute infections, active tuberculosis, malig-
nant neoplasms or suspicion of their development,
a tendency to bleeding, cardiovascular diseases with
congestive heart failure, aortic aneurysms and those
of large vessels, diseases of the central nervous sys-
tem with a sharp excitation, individual intolerance
to the physical factor, the presence of fresh patho-
logical fractures).

The basic treatment complex included polyche-
motherapy based on the recommended protocols
using bortezomib; according to the indications, pro-
tocols with melphalan and prednisolone were used.

All patients agreed to participate in the study
and signed informed consent. The permission of the
local ethics committee was obtained for the study.

Dynamic electrical neurostimulation was car-
ried out by devices of the DiaDENS-PKM series
(registration certificate of the Ministry of Health of
the Russian Federation No. 29/23020701/2051-01
of 06.12.2001, EC-Certificate of conformity of medi-
cal devices No. KX3040632-Y dated 03.03.2004
(accredited 2X8-206-112/99)), while neither the
patient nor the investigator knew which of these
devices were placebo. All the devices had the same
appearance, when turned on they made the same
sound and the same menu appeared on the screens.
When forming the observation groups, the research-
er pulled out an envelope with the code of the device,
which was assigned to the patient for the course of
dynamic electroneurostimulation. Assessment of
the pain syndrome was carried out on the basis of
oral interrogation, visual analogue scale and deter-
mination of pain sensitivity threshold by Fisher’s al-
gezimetre. During the session of dynamic electrical
neurostimulation, the patient was sitting in a chair
or lying in a comfortable position on the couch. The
impact was carried out by the nurse with the help
of remote zone electrodes DENS-applicator and
DENAS-reflexo of various configurations, depend-
ing on the area of application. The patients were ex-
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TpoHelpocTuMysAnuu. OueHka 60J€BOTO CHHIPO-
Ma IIPOBOJIMJIACH HA OCHOBE YCTHOTO OIIpOCa, BU3Y-
aJIbHOM aHAJIOTOBOM IIKAJIBI U ONIPEe/IEHUs IIopora
00JIeBOY UyBCTBUTEJIBHOCTH ajre3snomMmerpom Oure-
pa. Bo Bpems ceaHca [HMHAMUYECKOH 3JIEKTPOHEM-
POCTUMYJISIIIUY TIAIIUEHT CHU/IEJ B KPECyIe WU JIesKa
B yA0OHOM /IJISI HETO TOJIOKEHUH Ha KyIleTke. Bos-
JIeCTBHE IPOBOMIIOCH MEJTUITUHCKOH CECTPOH C IMO-
MOIIIBI0 BBIHOCHBIX 30HAJIBHBIX 3J1eKTpoAoB JI9HC-
anmiukatop u I9HAC-pediiekco pa3jinyHONR KOH-
durypanuu, B 3aBUCUMOCTUA OT 30HBI IPUMEHEHUS.
[TanyieHTaM OOBACHSIN, YTO BO BPeEMsA IMPOBEe-
HUSA TPOIEAYPHI OHU MOTYT UCIIBITHIBATH CEHCOPHBIE
OIIYIIIEHNS B BU/I€ TOKAJIBIBAHUSA U «TIOJI3aHbS MY-
partiek».

MeTto/uKa BO3AEUCTBUA HA pas3IUYHbIE 30HBI
KCIIOJIb30BAJIACh B COOTBETCTBUH IIPHJIara€MbIMU pe-
KOMEHIAMAMU: CTOIBI — uepe3 ajektpoz JIHAC-
peditekco: yacrtora 77 v 10 't (uepeoBaHre UMITY Tb-
COB), MOIITHOCTD 20 €71., BpeMs 15 MUH; 00J1aCTh Ieve-
HU — uepe3 asekTpos ADHC-anmnaukarop: yacroTa
60 I'1, MOIIIHOCTS 5 e7l., BpeMs 10 MUH; MOSICHUYHO-
KpecTIioBas 30Ha (pom6 Muxasuca) — uepes ayeK-
Tpox JI9HC-anmiukarop: yacrora 20 I'1i, MOIITHOCTD
10 efl., BpeMs 15 MUH; IIIEHHO-BOPOTHHUKOBAsI 30HA C
uepe3 snekTpop ADHC-anmaukaTop: dactora 77 U
10 T’y (uepemoBaHUe UMITYJIBCOB), MOIIHOCTD 5 €]1.,
BpeMs 15 MUH. Bo BpeMs KaK7joro ceaHca OCyIIecT-
BJISUIOCH BO3JIEHCTBHE HA 30HBI CTOII X 00JIACTh IIe-
YeHH, BO3JIEHCTBUE K€ Ha MOSICHUYHO-KPECTI[OBYIO
U IIeHHO-BOPOTHHUKOBYIO 30HBI UEPENOBATIOCH Ue-
pe3 neHb. Kypc auHamMuueckod HEHPOCTUMYJIAIIU
JUTHJICS HA TPOTSDKEHUU HAXOXKIEHUs TalleHTa B
CTaIlMOHAPE U COCTaBUJI 15 CEAHCOB.

JI7isl TIpOBeieHUsI CTAaTHCTHUYECKOH 00paboTKu
(axkTUECKOTO MaTepHasa UCIOJIH30BAIN CTaTUCTH-
yeckui naker Statistics 17.0. [IpoBepky Ha HOpMaJIb-
HOCTH pacIpezie/ieHUs] IPU3HAKOB MPOBOAWIN C HC-
moJb3oBaHueM kputepusa Koimoroposa — CMUpHO-
Ba. Ecou pacripesiesieHre n3y4yaeMpIx BBIDOPOK OTJIH-
YaJIOCh OT HOPMAaJIBHOTO, MPUMEHsUIH T-KpuTepui
Buikokcona. /111 aHanu3a Ka4yeCTBEHHBIX IIPU3HA-
KOB HCIIOJIb30BAI Kputepuii ®uiliepa, ecju pac-
TpejieJieHre M3y4aeMbIX BBIOOPOK OTJIMYAJIOCh OT
HOPMaJIBHOTO, NPUMEHSJIH HelapaMeTPUYECKUHI
H-tect mo merony Kpyckana u Yosnuca. /lanHble
TIPE/ICTABJISIA B BUJIE «CpPeAHee + OIINOKa cpes-
Hero» (M = m). Kputuueckuii ypoBeHb 3HAUMMOCTH
MDY MPOBEPKE CTATUCTUUYECKUX THIIOTE3 B HUCCIIENIO-
BaHUY MPUHUMAJICSI PAaBHBIM 0.05.

PE3YJIBTATHBI U OBCY:KAEHUE

I[I/IHaMI/I‘-IeCKOG Ha6J'IIOILeHI/Ie B T€UEHHE Tepa-
NEeBTUYECKOro Kypca IIoKa3aJjio, 4TO B 1-i TPpyIiIie Ha

plained that during the procedure they can experi-
ence sensory sensations in the form of tingling and
formication.

The method for acting on various areas was
used in accordance with the attached recommenda-
tions: feet — through the electrode DENAS-reflexo:
frequency was 77 and 10 Hz (alternation of impuls-
es), power 20 units, time 15 min; the liver area —
through the electrode DENAS-reflexo: frequency
was 60 Hz, power 5 units, time 10 min; lumber-
sacral zone (rhombus of Michaelis) — through the
electrode DENS-applicator: frequency was 20 Hz,
power 10 units, time 15 min; neck-collar zone —
through the electrode DENS-applicator: frequency
was 77 and 10 Hz (alternation of impulses), power
5 units, time 15 min. During each session, there
was action on foot zones and the liver region, while
the action on the lumbar-sacral and cervical-collar
zones alternated every other day. The course of dy-
namic neurostimulation lasted throughout the pa-
tient’s stay in the hospital and included 15 sessions.

SPSS Statistics 17.0 was used to process the
data. A test for the normal distribution of features
was carried out using Kolmogorov — Smirnov cri-
terion. If the distribution of the samples studied
was different from the normal one, the Wilcoxon T-
test was used. We employed Fisher’s test to analyse
qualitative data if the distribution of the samples
differed from the normal one and a nonparametric
Kruskal — Wallis H-test. The data were presented as
«mean + mean error» (M + m). The critical level of
significance in testing the statistical hypotheses in
the study was assumed to be 0.05.

RESULTS AND DISCUSSION

Dynamic observation during the therapeutic
course showed that in patients of the 1st group on
the 5th day of treatment, pains of moderate severity
were preserved in 19.0 % of patients, mild pain — in
81.0 %, whereas in the 2nd group, mild and mod-
erately expressed pain syndromes were detected in
the equal number of patients (50 %), and in the 3rd
group moderate pain was in 30 % of patients, and
mild pain in 70 %. By the 9th day of treatment in
the 1st group, mild pains persisted in 85 % of pa-
tients, and only 15 % had moderate pain syndrome.
By this time, only 60 % of the respondents indicated
mild pain, while 40 % had moderate pains in the 2nd
group. At the same time, in the 3rd group, 30 % of
the patients reported moderate pain intensity, and
70 % of those reported mild pain. By the end of the
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Puc. 1. [Topor 60JieBO¥ YyBCTBUTEIBHOCTH (KI'/CM?) ¥ GOJIbHBIX MHOKECTBEHHOM MHEJIOMOU U JIEKAPCTBEHHO-
HH/Iy[MPOBAaHHBIMU NIeprdepruecKuMy HelponaTuaMu Ha dhoue jgeuerus (*CraTrcTruyeckast SHAYMMOCTD Pa3JIMUUi OT-
HOCHTEJIbHO UCXOZHBIX 3HAUEHHH, P < 0.05)

Fig. 1. The threshold of pain sensitivity (kg / cm?) in patients with multiple myeloma and drug-induced peripheral neu-
ropathies on the background of treatment (* Statistical significance of differences with respect to initial values, p < 0.05)

5-U JeHb JieueHUsA OO yMEPEHHON CTENEHU BbI-
Pa’KEHHOCTH COXPAHSIUCh Y 19.0 % OCMOTPEHHBIX,
jerkue — y 81.0 %, Torma Kak BO 2-H rpymme Jer-
KUH U YMEPEHHO BBIPAXKEHHBIN 00JIEBOM CHHIPOM
BBIABJISJICS Y PABHOTO 4mciia 00IbHBIX (50 %), a B
3-# rpynne ymepeHHsle 6osu ObUTH y 30 %, a Jjer-
Kue — y 70 % mnanuenToB. K 9-my 71HI0 JjledeHUs B
1-# rpynie c1abo BhIpaskeHHbIe 60JIM COXPAHSIHCH
85 % GOJIbHBIX, U JIUIIb ¥ 15 % OTMedasics YMePeH-
HO BBIPQ)KEHHBIH 60s1eBOM cuHpoM. Bo 2-i rpymnme
K 9TOMY BpEMEHU Ha JIETKHE 00JTH YKa3bIBIH TOJTBKO
60 % OIPOIIIeHHBIX, TOTAA KaK ¥ 40 % COXpaHAINCH
YMepPEeHHO BhIpa’KeHHbIe aJIrui. B To sxe Bpems B 3-1
IpyTIie HAa yMepeHHbIEe 10 HTHTEHCUBHOCTH 00N yKa-
3pIBaJId 30 % OCMOTPEHHBIX, a Ha Jierkue — 70 %. K
OKOHYAHHIO peabrINTAIIMOHHOTO Kypca (15-H IeHb)
cy1abble GOJTM COXPAHSINCD ¥ 40.5 % MAIUEHTOB 1-U
IPYNIBI, ¥ OCTAJIBHBIX 0OOJEBOM CHHAPOM KYIIHPO-
BaJics. BMecTe ¢ TeM BO 2-1 rpymIe Jierkye 601 BbI-
SIBUJINCH V 2/3 pecrnionieHToB (58.8 %), B 3-1 rpyiime
Ha 0O0JIEBOM CHH/IPOM yKa3blBajia IOJIOBHHA OCMO-
TpeHHBIX (50 %).

[Ipy u3yuyeHHN JUHAMUKH 0OJIEBOTO CHHPO-
Ma II0 BU3yaJIbHOM aHasmorosoii imkaie (BAII) oka-
3aJ10Ch, YTO K 3aBepIIEHUI0 Kypca JieueHUs y maru-
€HTOB B 1-H rpymiie 6pU10 3a(pUKCUPOBAHO CTATUCTHU-
YecKHd 3HAUMMOe CHIDKeHHe 00JIEBOTO CHHApPOMA B
1.8 paza (0T 5.6 + 0.4 710 3.1 + 0.4 6as1a, p = 0.0234),
BO 2-1 rpymie — B 1.3 pa3a (0T 5.8 £ 0.3 710 4.46 £ 0.4
basuta, p = 0.021) U B 3-U rpymmne — B 1.2 pasa (oT
5.7 £ 0.4 710 4.75 + 0.4 6ajia, p = 0.022).

IIpu uccnenoBaHUU MapaMeTpoB 60JIEBOTO IIO-
pora ¢ MOMOIIBI0 aJIre3uOMeTpa ObLIO YCTAaHOBJIEHO
cienytomiee (puc. 1): ecyid UCXOHO y BCeX MalyeH-
TOB BBISBJISUIOCH IIPEBBIIIEHNE YPOBHEHN mopora 60-
JIeBOH UyBCTBUTEJIBPHOCTHU B 2 pasa 10 CPABHEHUIO C

rehabilitation course (day 15), weak pain persisted
in 40.5 % of patients in 1st group, and the pain syn-
drome was stopped in the rest of the group. Howev-
er, in the 2nd group mild pains were detected in 2/3
of the respondents (58.8 %) and in the 3rd group
half of the examined (50 %) indicated the pain syn-
drome.

When studying the dynamics of the pain syn-
drome based on the visual analog scale (VAS), we
revealed that at the end of the course of treatment
the patients in the 1st group had a statistically sig-
nificant reduction in the pain syndrome by 1.8 times
(from 5.6 + 0.4 to 3.1 + 0.4 points, p = 0.0234 ),
by 1.3 times in the 2nd group (from 5.8 + 0.3 to
4.46 + 0.4 points, p = 0.021) and in the 3rd group
by 1.2 times (from 5.7 + 0.4 to 4.75 + 0.4 points,
p = 0.022).

When studying the parameters of the pain
threshold with the help of an algezimetre, the fol-
lowing was revealed (Fig. 1): if initially values of
pain threshold in all patients were 2 times higher
than normative values [2], at the end of the observa-
tion period there was a decrease in the threshold of
pain sensitivity by 24.4 % in 1st group, whereas in
the 2nd and 3rd groups a decrease was only by 8.3
and 8.1 % respectively (p < 0.05).

CONCLUSION

The presented data testify to the possibility of in-
creasing the treatment effectiveness of patients with
multiple myeloma, accompanied by drug-induced
pain syndrome. Inclusion of dynamic electroneuro-
stimulation in treatment of such patients makes the
severity of pains by a visual analogue scale 1.8 times
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HOPMAaTHBHBIMH 3HAUEHUSIMH [2], TO K 3aBEPIIIEHUIO
mepuojia HabJIo/IeHusA B 1-# TpyIie HabJII01aI0Ch
CHIDKEHUe 1opora 00JIeBOH YyBCTBUTEIBHOCTH Ha
24.4 %, TOr/a KaK BO 2-U W 3-U Ipynmax — JIUIIb Ha
8.3 u 8.1 % cooTBeTCTBEHHO (P < 0.05).

3AK/IIOUEHMNE

IIpencraBieHHble JaHHBIE CBHAETETHCTBYIOT
0 BO3MOKHOCTH TIOBBICUTH 3¢ (PEKTUBHOCTH Jede-
HUA OOJIBHBIX MHOKECTBEHHON MHEIOMOM, COIpPO-
BOJK/TAIOIIETOCS PA3BUTHEM JIEKAPCTBEHHO-UH/TY TN~
poBaHHOTO 60JI€EBOTO CUHIpOMa. BKTIoUeHue B Ipo-
TOKOJI JIEUEHHsS TaKHUX OOJIBHBIX JUHAMUYECKOH
3JIEKTPOHEUPOCTUMYJISIINK YMEHBIIIAET BBIPpAKEH-
HOCTH &JITUHA 10 BU3yaJIbHOH aHAJIOTOBOU IIIKAJIE B
1.8 pasa, cHMKAaeT MOPOTr 00JIEBOM UYBCTBUTEIHHO-
CTH Ha 24 % TI0 CPaBHEHUIO C KCXOTHBIMU 3HAUEHU-
SIMH, YTO CTATUCTUYECKH 3HAYHMMO IPEBBIIIAET aHa-
JIOTUYHbBIE TTOKA3aTeIN B TPYIIIaX CPABHEHUA U II0-
3BOJISAET TPOJIOJIKUTH CIEITA(PUUECKYIO TOTUXUMHU-
oTepamnuio. Pe3ynbTaThl HCCIEAOBAHUA IT03BOJIA-
0T PEKOMEH/I0BATh IMHAMHYECKYIO DJIEKTPOHEHPO-
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CBEJEHUA Ob ABTOPAX

3axapusa Oser UBaHOBHUY — aciupaHT Kadepsl Tepa-
Uy, remaTosioruu u tpancdysuosnoruu PI'bOY BO
«HoBocubupckuil rocyZJapcTBEHHBIA MeUIIMHCKUN
yHuBepcuTeT» MuH3sapasa Poccuu.

JIpoGbIiiieB BUKTOp AHATOJABEBHUY — JI-P M€]l. HAayK,
npodeccop kadeApbl TOCIUTAIBHON Tepanuu U Me-

smaller, reduces the threshold of pain sensitivity by
24 % in comparison with the initial values, which
statistically significantly exceeds the similar param-
eters in the comparison groups and allows the con-
tinuation of specific polychemotherapy. The results
of the study make it possible to recommend dynamic
electrical neurostimulation to a wider use in treat-
ment programmes of patients with oncohematologi-
cal diseases for pain management and improvement
of patients’ quality of life.
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LIEHUS KaYeCcTBA )KU3HU MAIEeHTOB.

KoH@uKT MHTEpECcOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.

REFERENCES

1. Bessmeltsev S.S., Karyagina E.V., Stelmashenko L.V.
et al. (2008). Incidence, characteristics, and methods
of treatments of peripheral neuropathy in multiple
myeloma patients receiving bortezomib (velcade).
Oncohematology, 3, 52—62.

2.  Wayne A.M. (Ed.) (2001). Pain Syndromes in Neuro-
logical Practice. Moscow: MEDpress-inform, 372. In
Russ.

3. Pospelova T.I., Skvortzova N.V., Nechunaeva L.N.
(2009). Results of multiple myeloma treatment with
Bortezomib. Oncohematology, 2, 35—41.

4. Ovchinnikov A.A., Sultanova A.N., Ishhenko S.V.
(2017). Assessment of anxiodepressive disorder and
alexithymia in oncological patients. Journal of Sibe-
rian Medical Sciences, 1, 43—46.

5. Montagut C., Rovira A., Mellado B., Gascon P., Ross
J.S., Albanell J. (2005). Preclinical and clinical de-
velopment of the proteasome inhibitor bortezomib in
cancer treatment. Drugs Today, 41, 5, 299—315.

6. Drobyshev V.A., Shpagina L.A., Gerasimenko O.N.,
Hayatova Z.B. (2017). Application of Viprazan in
physiopharmacotherapeutic techiques at treatment
of patients with osteoarthritis of knee joints. Journal
of Siberian Medical Sciences, 2, 6—9.

7. Drobyshev V.A., Chernyshev V.V., Malakhov V.V.
(2003). DENS-therapy of pain syndromes in pathol-
ogy of peripheral nervous system. Med. Bulletin, 2, 3,
24—31, Ekaterinburg. In Russ.

ABOUT THE AUTHORS

Zakharia Oleg Ivanovich — Post-graduate Student of
the Department of Therapy, Hematology and Trans-
fusiology, Novosibirsk State Medical University.

Drobyshev Victor Anatolievich — Dr. Sci. (Med.),
Professor of the Department of Hospital Therapy
and Medical Rehabilitation, Novosibirsk State Medi-
cal University.

Journal homepage: http://jsms.ngmu.ru



Baxapus O.HU. u dp. / Journal of Siberian Medical Sciences 3 (2018) 4-10

nunuHCcKo# peabmwintanuu ®IE0Y BO «HoBocubup-
CKUH rocyZlapCTBeHHBIN MeIMIIMHCKUH YHUBEPCUTET»
Munszapasa Poccun.

ITocniesioBa TatbsaHna MiBaHOBHA — /1-p Me/I. HAYK, IIPO-
(eccop, 3aBeaytomuii kKadepoit Tepanm, reMaToso-
run u tpa"cdysuosnorun OIIK u IIIIB, mpopekTop
1o Hay4HOoH pabore PI'BOY BO «HoBocubupckuii ro-
CyZTapCTBEHHBIA MEAUIIMHCKUH YHUBEpCUTET» MUH3-
apasa Poccun.

Oo0pasen nmurtupoBaHua: 3axapusa O.U., Ipo-
obiieB B.A., ITocniesioBa T.U. IlpumeHeHUe AUHAMHIYE-
CKOM 2JIEKTPOHEHPOCTUMYJISAIINN B KOPPEKITUK 60JIEBOTO
CHUHZIPOMA TIPH JIEKAPCTBEHHO-UHAYIMPOBAHHON IE€pHU-
(epuueckoil HelponaTUN y HAIUEHTOB C MHOXKECTBEH-
Hoit muesiomotii // Journal of Siberian Medical Sciences.
2018. N¢ 3. C. 4—10.

Pospelova Tatyana Ivanovna — Dr. Sci. (Med.), Pro-
fessor, Head of the Department of Therapy, Hema-
tology and Transfusiology, Vice Rector for Research,
Novosibirsk State Medical University.

Citation example: Zakhariya O.I, Drobyshev
V.A., Pospelova T.I. (2018). Application of dynamic
electrical neurostimulation in the pain management in
multiple myeloma patients with drug-induced peripheral
neuropathy. Journal of Siberian Medical Sciences, 3,
4-10.

10



