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TPOMOOTHYECKAsE MUKPOAHTMONATIs, PAHHUIT PELVANB 3a-
6onesanus. Kypcel asanutunHa ¢ mpopuIaKTIIecKo e-
nbio nomyyuau 7 nauuertos ¢ OMJI Beicokoro pucka. U3
HUX 6 >KEHIMH M 1 My>X4uHa, ¢ MeIMaHoil Bo3pacTa 36,7
net (puamnasoH: 20-50 yet). Tepanmio asalUTUAMHOM Hauyy-
HaJIJ ITOC/Ie BOCCTAHOBJICHNA KPOBETBOPEHNUA B CpeHeM Ha
J+85 (nmanason: 40-121 neHb), IpM OTCYTCTBUM TAXKEIBIX
UH(EKIVMOHHBIX 1 APYIUX ocnoxxHeHuit. [Ipemapar HasHa-
Yajy 1o cxeMe 35 MI/M’ IOOKO>KHO B TedeHMe 5-7 CyTOK,
Kaxpble 28 nHel, MeguaHna 8 Kypcos. B 3 cny4asax asanguru-
IUH KOMOUHMPOBaK ¢ MHY3Uelt JOHOPCKUX TUMOLIUTOB
(DLI - donor lymphocyte infusion).

Pe3ynbrathl

Bce 6onbHble, IOy YaBIINe A3ALNTIANH, HA MOMEHT JCCIIe-
TOBAHMS >KUBBL Y 6 13 HUX COXPAHIETCA peMuccus 3a0o-
nepaHus. Ilepes HasHayeHMeM a3alMTHAMHA IIOJHOE JIO-
HODPCKO€ KPOBETBOpPEHNME MMM 2 MalMeHTa, y 1 MOIHbIi
TOHOPCKMII XMMEPU3M JJOCTUTHYT Yepes 2 MecsAlla Tepannim,
y 4 oTMevasicsa CMEeIIaHHbI JOHOPCKUI XuMepusm. Y 1 us
HVIX BOSHIK IIO3HWIT PeLMANB 3a60/1eBaHNsI TOCIe 3 Kyp-
COB a3aLMTHU/IVHA, B HACTOsIIlee BPeM: OH IONTy4aeT IPOTH-
BOpelVAMBHYI0 XuMuortepanuo (XT).

Knuunueckuin ciyyan

[Maumentka T., 22 net, OMJI, t(8;21), ITP 3 HepoxcTBeHHas
amnoTTCK Brinmonnena B mapre 2016 1. VIHTepBan oT Havya-
na nedenus po amnoTTCK cocrasun 27 mec. ITpodmmakru-
JecKoe BBefIeHVe a3allMTUMHA HavaTo Ha +56 [eHb Hocie
ammoTTCK B ose 35 mr\m? Kakjple 5 mHei 28 THEBHOTO
1uKIa Ne6, Tepanus 3akoHYeHa B OKTA6pe 2016 1. MoHuTO-
PMHT OO0ILEro ¥ IVHEeHOrO XMMepy3Ma IPOBONWICA B JHU
+30, +56, +84, +119, +147, +174 u +360 1 1oKasan Hajau4ue
CTOJKOTO TOJTHOTO IOHOPCKOTO KpoBeTBOpeHuA. PeMuccusa
3a00JIeBaHN IOATBEP>KIeHa Pe3y/IbTaTaMyl MUETOTPaMMBbI.
OpHaxo, Ha J+414 BbIABIEH MO3IHMIT peluauB-3 3abome-
BaHus (B muenorpamme 30% 671acTOB), CHIDKEHME 0OOIIETO
moHopckoro xumepusma (41,3% COOCTBEHHBIX KIIETOK).
C menplo focTiKeHNnA pemuccun — 4 nposefeH kypc FLAG

lymphoproliferative diseases

¢ DLI. BoccraHoBneHme JIEMKOIMTOB OTMEYanoCch Ha +25
cytku nocne XT. JlocTiskenne peMuccum-4 mogTBep>KIeHO
pesyabTaTaMyi MUeEIOTPaMMBbI, MOJIEKY/LIPHBIM JCCIefoBa-
HyeM. C noHA 110 uionb 2017 T. IpoBeieHo ABa 5-THEeBHBIX
Kypca asanurugusa 75 mr/m* ¢ DLI B BospacTatomieli nose,
IIOC/Ie 4ero JOCTUTHYT IIOJIHBI NOHOPCKUII XUMEPU3M.
B TedeHme moOCIefyIOLIero Trofia IAaIMeHTKA IOTy4YMIa
CyMMapHO 12 KypcoB asauMTHAVHA 75 MI/M* C 3CKa/laln-
eil [[03bl OHOPCKMX MUMMQOLNUTOB. Y GONBHOI COXpaHs-
eTcA IONHAsA KIMHMKO-TeMATONIOTMYecKas M MOJIEKY/IAp-
Has pemuccusi 3abomeBanys. [IIaHUpYyeTCs MPORZO/DKUTDH
mpodUIaKTNIeCKOe BBELEHME JOHOPCKMX TMMQOIUTOB B
MOHOpeXMMe. YUnTbIBasi HeGOJIbIUIYI0 IPYIITY IAIMEeHTOB
(7 genoBek), orjeHKa 3¢ HEKTUBHOCTY TEPANTNY A3ALUTULU-
HOM TpeX[eBpeMeHHa. Mennana HabOIIOfeHMsT COCTaBUIA
408 nHeil. Hanbosee 4acThIMI HeXKeMaTeIbHBIMI SBJIEHNA-
MU IpY IPUMEHEHNUN a3auuTUAMHA OblIn epudepudecKue
LUTONEHNN 1 CTelleH), He Tpebyloliye OTMEHbI IperapaTa
MM Koppekunu Ko3sl. Cpeay HereMaToOTnYeCcKux mobod-
HBIX 9Q(PEKTOB OTMEYANNCh PeaKI[UU B MeCTe MHBEKI[UI,
TOIIHOTA, fUapesi U C1aboCTh, B OONMBLUINHCTBE CIyYaeB He
BbIXOAiMBIINE 3a IIpefenbl [-1I cTeneny TOKCMYHOCTH.

3aKnyeHue

[IpuHNMas BO BHMMAaHE TIOIOKNUTE/IBHBIN OIBIT IIPUMeHe-
HuA npemnapara y nanueHToB ¢ OMJI BbICOKOTO pucKa mocie
awro-TI'CK, Tepanus a3auTUAMHOM IIPECTaBIAETCA Iep-
CIIEKTUBHOI OIIMell KaK I/l TpOMUIAKTUKA PELUINBOB,
TaK U B LEJISIX TOCTVYKEHNUsI TOBTOPHBIX PeMUCCHUIT 3ab0re-
BaHMA. {714 OIIeHKY BIVAHUA a3allUTUMHA, B TOM YIC/Ie B
coueTanuy ¢ DLI, Ha 6e3pelnaAMBHYIO U OOIIYIO BBDKMBae-
MOCTb TpebyeTcs fanbHelillee HAKOIUIEHVe KIVMHUYEeCKOTO
OIIBITA.

KnioueBble cnoBa

OcTpbiit MUeTO6IaCTHBII! JIEIIKO3, a/IOT€HHAs TPAHCIUIAH-
TalMA TeMOIO3TUYECKMX CTBOMOBBIX KJIETOK, a3allUTU/IUH,
XUMepU3M, MHQPY3Ys JOHOPCKMX TMM(OLUTOB.

Clinical and pharmacoeconomic analysis of pegylated and non-
pegylated forms of colony-stimulating factors after autologous
transplantation of hematopoietic stem cells in patients with

Diana D. Ivanova, Vladislav O. Sarzhevsky, Vladimir Y. Melnichenko, Nikita E. Mochkin, Yulia N. Dubinina,

Elena G. Smirnova, Dina S. Kolesnikova, Anna E. Bannikova

National N. I. Pirogov Medical Surgical Center, Russian Ministry of Health, Moscow

Contact: Dr. Diana D. Ivanova
E-mail: 4842931@mail.ru

Introduction

High-dose chemotherapy (HDCT) with autologous trans-
plantation of peripheral hematopoietic stem cells (auto-

HSCT) is complicated by development of the grade IV he-
matologic toxicity. Among complications in this treatment,
the most frequent are infectious conditions. The duration of
grade IV neutropenia correlates with the development of se-

CTT JOURNAL | VOLUME 7 | NUMBER 3 | SEPTEMBER 2018 65



vere infectious complications, which can cause death in the
early posttransplant period. The use of colony-stimulating
factors (CSF) reduces the duration of neutropenia as well as
of developing infectious complications. The aim of the study
is to evaluate and compare the efficacy, safety and pharma-
coeconomic parameters of two forms of CSE, filgrastim and
its pegylated form for stimulation leukopoiesis after auto-
HSCT in the patients with lymphoproliferative diseases.

Materials and methods

The study included 100 patients: 39 with Hodgkin’s lympho-
ma, 18 with non-Hodgkin’s lymphomas, 42 with multiple
myeloma, 1 acute promyelocytic leukemia; 51 women, 49
men. The median age was 43 years (18-72) (Table 1). The
conditioning regimens were Melphalan 200 mg/m? Mel-
phalan 140 mg/m? BeEAC, CBV, BEAM, Cytarabine +
Melphalan. The patients were randomized into 2 groups:
1 group - patients who received pegylated form of CSF
(PEG-CSF) (n=52), 2 group - patients with non- pegylated
form of CSF (n=48). Stimulation of leukopoiesis was initiat-
ed on D+4. G-CSF was administered daily at dose of 5 pg/
kg/day until the release of agranulocytosis (WBC = 3.0x10 at
9 cells/L). PEG-CSF was administered once in dose of 6 mg
(D+4). The pharmacoeconomic analysis included a compar-
ison of economic evaluation of PEG-CSF treatment versus
non-pegylated CSF therapy. Costs for PEG-CSF or CSF ad-
ministered to the appropriate patient in the posttransplant
period were taken into account.

Table 1. General clinical characteristics of patients

Number of patients in group 100

Age, median (interval), years 43 (18-72)
Men, abs. (%) 49 (49)
Women, abs. (%) 51 (51)
Non-Hodgkin's lymphomas, abs. (%) 18 (18)
Hodgkin Lymphoma, abs. (%) 39 (39)
Multiple myeloma, abs. (%) 42 (42)
Acute promyelocytic leukemia, abs. (%) 1()

Table 2. Comparative analysis of PEG-CSF and CSF
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Results

Comparative clinical analysis of the use of CSF and PEG-
CSF was performed using the following parameters: age,
number of pre-transplantation chemotherapy lines, number
of transplanted CD34 + (mio cells/kg), hemopoiesis recov-
ery, presence of infectious complications (neutropenic fe-
ver), duration of hospitalization (Table 2).

Significant differences were obtained by the rate of recovery
of leukocyte count (in 1* group, the yield from agranulocyto-
sis was registered significantly earlier). But in the 2™ group,
the inhibition of the erythroid line was significantly less.
There were no significant differences in other analyzed pa-
rameters. Pharmacoeconomic analysis showed that the me-
dian amount of money used to purchase PEG-CSF, adminis-
tered for the treatment of one patient, was 49,042.73 rubles,
and for the CSF was 36180.63 rubles. (p <0, 05) (Table 3) .

Conclusion

There were no significant differences in the clinical analysis
of the use of pegylated and non- pegylated forms of colo-
ny-stimulating factors. Pharmacoeconomic analysis revealed
the advantage of non-pegylated form of CSF over PEG-CSE

Keywords

Hematopoietic stem cell transplantation, autologous, colony
stimulating factor, pegylated form, efficiency, pharmacoeco-
nomics.

Group CSF | Group PEG-CSF t-value. )]
Age, years (median) 43 415 0.12 09
The number of transplanted (D34 + million/kg, median 259 2.65 013 0.86
Days of agranulocytosis (median) 7 8 -0.93 035
Day (after TSCC) of the marrow recovery agranulocytosis
(median) 1 10 217 0.03
Day (after TSCC) of febrile neutropenia 4 5 -118 0.23
Patients with neutropenic fever, abs. (%) 34 (34%) 40 (40%) 0.63 0.52
Days of thrombocytopenia below 20x10*9/L (median) 4 5 -1.42 0.15
Level of maximum decrease in hemoglobin 95 86 334 0.001
Number of pre-transplantation chemotherapy lines 2 2 -13 0.19
Duration of hospitalization 22 2 -0.46 0.64
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Table 3. Results of the cost analysis for the prevention and treatment of febrile neutropenia per 1 person

after autograft

PEG-CSF CSF
for treatment of 1 patient, Rub. for treatment of 1 patient, Rub. p
4904273 36180.63 <0.05

KnuHnyecknin n papmako3IKOHOMUYECKUIA aHANN3 UCNOSb30BaHUS
NernnpoBaHHONM N HeNerniMpoBaHHONW GOPM KONOHUECTUMYIIUPY-
OLWMUX GAKTOPOB AN CTUMYNIALMK NEAKON033a Nouie ayToIorMyHoil
TPaHCN/IaHTaUMmM nepudepuyecknx reMonoITMYeCKnX CTBOJIOBbIX
KNeTOK Y NauMeHToB C numdonponudepatnsHbiMu 3abonesaHnaImMm
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Beepenune

ITposenenne BrIcOKOR03HOI xumuoTepamuu (BIXT) ¢ ay-
TOJIOTMYHOV TpaHCIUIAHTalyell neprudepudeckux reMomo-
9TUYeCKNX CTBONOBBIX KiIeTok (ayro-TI'CK) ocnoxusercs
PpasBUTHEM TeMaTONOTMYeCKOl ToKcu4HOCTH IV cremenn.
Cpenu oCnoXHEHMII IpY TPOBEleHUM NTAHHOTO JIe4eHUs
Hamubo/mee 4YacTBIM SABJAIOTCA MHQeEKUMOHHble. JlmuTenn-
HOCTb HeliTponieHuu IV crenenn Koppenupyer ¢ pasBUTH-
€M TSDKEJIBIX MH(EKIMOHHBIX OC/IOKHEHNUI, KOTOPbIe MOTYT
CTaThb IPUYMHOI IETATHHOTO MCXO/Ja B paHHEM IOCTTPaHC-
MJTAHTALIMOHHOM Tiepuofie. IIpuMeHeHMe KONMOHMECTUMY-
mmpyomyx ¢pakropo (KCD) cHudKaeT LINTENBHOCTD Hell-
TPOIIEHMM Y PUCK pasBUTIA NHPEKLMOHHBIX OCTOXHEHUIT,
a TaKXKe COKpalllaeT IpeObIBaHMe IallMeHTa B CIIeLMaIu-
3MPOBAHHOM OTJeNeHNN cTannonapa. Llenb nccnenoBanmsa
OLICHUTD U1 CPaBHUTD 3P PEKTUBHOCTD U 6€30MaCHOCTD ABYX
dopm KCO, dunrpactuma u ero nernmmpoBaHHoit GOpMBI,
A7 CTUMYJIAILVMY JIefiKonoa3a mnpy nposenervy BIXT ¢ mo-
cnepytomeit ayro-TT'CK y manyenTos ¢ mumdonpomdepa-
TYBHBIMU 3a00JIEBaHVIAMM, @ TAaKXKe ONpefe/INTh Hanboree
IIPeIOYTUTEIBHYIO C TOYKY 3peHus (papMaKoIKOHOMMYe-
ckoro aHanmsa ¢popmy KCO.

Martepuarsnbl n meTogbl

B uccneposanue Bxmodeno 100 6ompubIx: 39 — ¢ numdo-
Moyt XOmKKIMHA, 18 - ¢ HEXOIKKMHCKMMU TUMdOMaMIL,
42 - ¢ MHOXXECTBEHHOI MIEIOMOI, 1 — OCTPbIIl IPOMMETIO-
LIMTAPHBIN JIENKO3; 51 — >KeHIMHa, 49 — My>xunH. Meinana
Bo3pacTa coctaBuia 43 roga (18-72) (tabn. 1). Konguu-
OHMpOBaHNE MPOBOAMIOCH 1O cxeMaM ankepaH 200 Mr/m.
KB., ankepaH 140 mr/m.xB., BeEAC, CBV, BEAM, nurapa-
6un+mendanan. ITanyeHTsl ObUIM PaHAOMU3UPOBAHBI Ha
2 rpynnsl: 1 rpynna — HalyeHThl, HolTyYaolye IeTuaInpo-
BaHHyo popmy KCP (ITET-KCD) (n=52), 2 rpymmna — ma-
L[MEHTDI, [TONTyYaoliye HemermntnpoBanuyo ¢opmy KCO
(n=48). Crumynsaumio meiikomods3a HauuHamu Ha [I+4.
I'-KC® BBOmMIN €5KETHEBHO B JO3€ 5 MKT /KI/JeHb 1O BHIXO-
ma us arpanynonnurosa (WBC=3,0x10 B 9 ct./n ). IIE[-KCO

Tabnuua 1. 06wwasn KNUHMYECKAs XapaKTepuCTMKa
60nbHbIX

Yncno 6onbHbIX B rpynne 100
Bo3pact, megmnaHa (nHTepsan), net 43 (18-72)
MyskunHbl, abc. (%) 49 (49)
eHwuHbl, abc. (%) 51(51)
HexomKuHckme numdomsl, abe. (%) 18 (18)
Numdoma XomkkuHa, abc. (%) 39 (39)
MHoxecTBeHHas Muenoma, abe. (%) 42 (42)
OcTpblit npomMuenoumMTapHbIit neikos, abc. (%) | 1(1)

BBOZIM/IV OJJHOKPATHO B Jjo3e 6 Mr (Ha [J+4). ®apmakosko-
HOMMYECKVIT aHa/I/3 BK/IIOYAJI COIIOCTAB/IeH)e OTHOCUTE/Ib-
Hoilt akoHoMm4ecKoit onjeHkM [TEI-KC® n nenermnmposaH-
Hoit ¢opmbr KCO. VunrsiBammch sarparst Ha ITET-KCO
win KC®, xoTopble BBOAUINICH COOTBETCTBYIOIEMY ITaly-
€HTY B Ilepuojf ocse BolnonHenus ayto- TI'CK.

Pe3ynbrath

CpaBHMTENbHBIN KIMHUYECKMII AaHANM3 MCIOIb3OBAHMA
KC® n IIET-KC® nposoauicsa mo CiaefymoLUiuM Iapame-
TpaM: BO3pacT, YMC/IO JIMHMI IpeATPaHCIIAHTALIOHHON
XMMMOTEPAIINY,  KOAMYECTBO  TPAHCIUVIAHTMPOBAHHBIX
CD34+ MIH/KI, TIOKa3aTeIX BOCCTAHOB/IEHUs IeMOII033a,
Ha/muye MHQPEKIMOHHBIX OC/IOXHEHMI (HelTpoleHnde-
CKas JIMXOpajKa), [UIMTeTbHOCTh TOCIuTanusanuyu (Tabim.
2). 3HauMMBble OTIMYMA OBUIN MOMTYYeHBI II0 CKOPOCTH BOC-
CTAQHOBJIEHNUs YPOBHsI JIEHIKOLNTOB (y MAlMEeHTOB U3 TPyI-
bl [IEI-KC® BbIXOf 113 arpaHy/IOLNTO3a PETUCTPUPOBAIC
3HauyMo paHbie). Ho B rpynne KCO® yruerenue spurpo-
UJTHOTO pOCTKa OBUIO 3HAYMMO MeHblle. JJoCTOBEpHBIX OT-
VYU IO IPYTUM aHa/IM3JPYEMBIM IIapaMeTpaM IIOTy4e€HO
He 6b1710.

DapMaKOSKOHOMIYECKUIT aHa/IN3 II0Ka3ajl, YTO MeJMaHa
CYMMBI [IEHeXXHBIX CPefCTB, MICIO/Ib30BAHHBIX IJIs MPHOO6-
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peterns [TET-KC®, BBOGUMBIX [i/1s1 I€9€HsI OTHOTO 6Ob-
HOTO, cocTaBuaa 49042,73 py6., a muss KCO 36180,63 pyo.
(p<0,05) (Tabm. 3).

BbiBogbl

[Ipy KIMHMYECKOM aHa/nM3e HMpMMEHEHUA IerMIMpOBaH-
HOJI ¥ HEIIeTVINPOBAHHON (OPM KOJIOHMECTUMY/IUPYIOLINX
(haKTOPOB CYILIeCTBEHHBIX OTINYNUII He BblABIeHO. DapMa-
KOSKOHOMMYECKUII aHANM3 BBIABUI IPEUMYIIECTBO Hele-
rumpoBaHHoi popmbl KCD nap [TET-KCO.

Tabnuua 2. CpasHutenbHblit aHanu3 MEM-KC® n KCO
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KnioyeBble cfoBa

TpaHCIUTaHTaLMs TeMONOITUYECKMUX CTBOMOBBIX KIIETOK,
ayTOJIOIMYHas, KOIOHNECTUMY/IVPYIOLIiT PaKTOp, HETHIN-
POBaHHBIIT, 3¢ PeKTUBHOCTD, HPapMaKOIKOHOMMUKA.

fpynna KC® | Tpynna NET-KCO | t-3Hau. p

Bo3pacr, rogpl (MegmnaHa) 43 45 0,12 09
Konnuectso TpaHcnnaHtupoBaHHbix (D34+ MAH/Kr, MeanaHa 259 2,65 013 0,86
[lHu arpaHynouuTo3a (MeamaHa) 7 8 -0,93 035
Llenb (nocne TICK) Bbixoga M3 arpaHynoumTo3a (MeanaHa) 1 10 217 0,03
LleHb (nocne TICK) Bo3HMKHOBeHUS GpebpubHO HeiATponeHuu 4 5 -1,18 023
MauneHTbl C HeATpONeHNYecKoil NuXxopaaKoin, abe. (%) 34 (34%) 40 (40%) 0,63 0,52
[lHu TpomboumToneHnn Hke 20x10°9/n (MeamnaHa) 4 5 -1,42 0,15
YpoBeHb MaKCMMaNbHOMO CHUXKEHNS reMornobuHa 95 86 334 0,001
Uncno nuHMin NpeaTPaHCMIAHTALMOHHOA XMMUOTEpanum 2 2 -13 0,19
JinuTenbHOCTb rocnUTanu3aLmn 22 22 -0,46 0,64

Tabnuua 3. Pe3ynbratbl aHanu3a 3aTpart Ha NPoGUNAKTMKY 1 NieyeHue GpebpunbHoi HeidTponeHum Ha 1 yenoBseka nocne

ayto-TICK
NEr-Kco Ko
onga neyenms 1 naymenTa, pyb. Ans neyenus 1 naumenra, pyb. p
49042,73 36180,63 <0,05
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Introduction

HIV-infected patients are at high risk for cancer. The num-
ber of patients with NHL among HIV+ individuals is 5.6%
per year, compared with 0.015% of the general population
[1]. Risk of Hodgkin’s lymphoma in HIV-infected patients
is higher in 33 times than the general population, according
to studies announced at the 22" International AIDS Confer-
ence (AIDS 2018). Antiretroviral therapy (ART) significant-
ly influences on the risk of cancer which depend on the level
of CD4-lymphocytes, and improve the effectiveness of treat-
ment [2]. The ART increase the level of CD4 cells, reduce
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the risk of infectious complications and allow administering
chemotherapy in standard doses, however, HIV-associated
lymphomas continue to be one of the leading causes of death
[3]. The aim of our study was to determine the epidemiologi-
cal characteristics and evaluate the effectiveness of treatment
of HIV-associated lymphomas.

Patients and methods

A retrospective study included 12 patients who were ob-
served on the basis of the National Clinical Hospital No. 2
City Hematology Center from 2013 to 2017 (5 years), diag-
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