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V3VUEHUE 3®PEKTUBHOCTH KUTPHIIA
IIPOTHUB PBOTHI 1 TOIIHOTHI 11PH
HMUTOCTATUYECKON XUMHOTEPAITNU

HHH kmomgeckott onkoaouu

Kak u3BecTHO, YTO LucrulaTuH B jpo3e Oosee 60 mr/m?
BbI3bIBAET pe3kylo pBoty y 95% OonbHbix. Takas pBoTa,
NPOAOIKAACH MHOTO JHEH, SBNAJACh 3HAUMTENbLHOWH Npo-
61EeMOii M NPHBOAWIA K OTKa3y OOJbHBLIX NPOLOJDKATh Je-
ueHHUe.

IucnnaTMH OTHOCHTCA K Tpynre JeKapcTB, paccMmart-
PHBAEMbIX KAK BbICOKOIMETHYECKAs XHMHUOTEparnus.

Jpyrue LUTOCTATHYECKHE MpENapatbl MPEACTABIAIOT
CcpeHeaMeTHUecKyo xumuoTepanuio. Cpean HUX LUMKIohoc-
dan (600—1000 mr/m2, agpuamuuun (>50 Mr/m?), snupy-
ouLmH (>75 mr/m?), kapbonatud (>300 mr/m?), uncniaTiH
(<60 mr/m?).

IIpoTMBOPBOTHbIE NpPeNnapaThl W3MEHUIIN NPECTaBIEHNE
OOJBbHLIX W Bpaueil O COBPEMEHHOH XWUMHOTEpanuu 3J0-
KauecTBeHHbIX onyxoneii. Kurpun («Smithkline Beecham»)
ABJIAETCA OAHUM U3 Hanbonee 3 HeKTUBHBIX TPOTUBOPBOT-
HbIX npenapaToB. 110 (apMaxoJOTMUECKHM XapaKTepHC-
THKaM KHTPMJ WMEET 3HAUUTEIbHBIE MNPEUMYLIECTBA MO
CPABHEHMIO C APYTMMHK aHTaronucramu 5-HT3-peuentopos.
Kutpun 6nokupyer 5-HT3-penenrtopsl bonee sdpdextusHo,
B 2 pa3a MpeBOCXOAMT HapobaH W B 5—10 pa3— 30¢paH.
IMpenapar obnagaer Oonee WIUTENLHBIM TIEPHOAOM TOIYKH3-
HU, a uMeHHo 9—11 u (HaBoban 7,3 u, 30ppan 4,5 4), utO
MoXeT obecrneunTb ero npomobkuTenbHblit addext [1, 10].

B MemuLMHCKONH MPAKTHUKE YACTOTAa MOJHOrO MPOTHBO-
PBOTHOTO 3hdeKTa Npu BBEAEHUH KNTpHIA JocTHraeT 50—
60% npu BbICOKOIMETHUECKOH XuMuoTepanuu. Hucno Ha-
GiromeHnit Hea((HEKTUBHOTO NPUMEHeHUs KuTpuna (bonee
4 3mu3040B pBOTHI 32 24 4) mMUHMMasbHoe. [Ipn BBexeHUM
Gonee 60 Mr/m? uucniaTuHa oHo cocTasuio 3,2% (3 380
OONBHBIX), TPU CPEAHEIMETHYECKOH XHMHOTEpanuu —
3,4% [14].

PanpoHanbHas Jo3a KUTpWiIa — 3 MI BHYTPDHBEHHO 3a
5 MHH A0 XumuoTepanuu. He GbUlo monyueHo pasinyuii
pesynbTaToB Npu npumeHenuu 3 u 12 mr kurpuna [15].

YBennuenre IPOTHBOPBOTHOTO (PEKTa KUTPUIIA MOKET
6bITb JOCTUTCHYTO NPU JONOTHUTENILHOM HCMONb30BAHNUH KOP-
TUKOCTEPOM/IOB, XOTS MEXaHM3Mbl TaKOro 3ddexra ocTarTCs
HESACHBIMU. Pal{OHANIbHbIE PEXUMbI KOMOMHALIMM KHTpUIA
C KOPTHKOCTEPOMZAMU B HACTOSALUEE BPEMs H3yHaloTCA.

278 GONbHBLIX MOJNYYUTIH CPEIHEIMETHUYECKYIO XUMHOTE-
panuio ¢ KHTPUIOM HIIM C KMTPHIIOM U [EKCAMETa30HOM.
IMonublit NPoTMBOPBOTHBIN 3hdEKT B nepsble 24 4 noy4eH
y 75,9 n 85% ©GonbHBIX COOTBETCTBEHHO [3].

VY 408 60bHBIX NPU CPEIHEIMETHUECKON XMMUOTEPANKH
cpaBHMIM 3PPEKTUBHOCTb KUTpUna (3 Mr) v ero xombu-
HALMK ¢ JekcaMeTa3oHoM (8 Mr BHyTpMBEHHO (B/B) IO,
3aTEM NMOCHE XMMHOTEPANyy Mo 4 MI MEpOPaIbHO KaxkIble
6 u, 4 no3bl). B nepeble 24 4 nosHbld 3QdekT NpoTHB
pBOTHI ToayueH y 73,3 u 92,6% OonbHBIX, MPOTHUB TOLI-
HoTbl — Yy 48,1 n 71,9% cootsercreenHo [5, 6].
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Cisplatin at a dose 60 mg/m? and higher is known
to induce acute emesis in 95% of patients. The emesis
lasting for many days presents a serious problem and
a reason for the patients to refuse further treatment.

Cisplatin is a highly emetic drug. Other cytostatic
drugs such as cyclophosphamide (600-1000 mg/m?),
adriamycin (>50 mg/m?), epirubicin (>75 mg/m?), car-
boplatin (>300 mg/m?), cisplatin (<60 mg/m?) are con-
sidered medium-emesis chemotherapies.

Antiemetic drugs have changed the doctors’ and pa-
tients’ idea of modern chemotherapy for malignant dis-
eases. Kytril (SmithKline Beecham) is a most efficient
antiemetic drug. By its pharmacological characteristics
kytril is much superior to many 5-HT; receptor an-
tagonists. Its 5-HT; blocking potential is two-fold as
high as compared to navoban and 5-10-fold higher as
compared to zofran. The drug has a half-life of 9-11
hours (navoban 7.3 hours, zofran 4.6 hours) thus pro-
viding a longer antiemetic effect [I, 10].

Complete antiemetic response is achieved in 50-60%
of patients receiving high-emesis chemotherapy. The rate
of non-responders (more than 4 vomiting episodes for
24 hours) to kytril is minimal. For cisplatin at more
than 60 mg/m? it was 3.2% (of 360 patients), for me-
dium-emesis chemotherapy 3.4% [14].

Kytril rational dosage is 3 mg intravenously at 5 min
before chemotherapy. Comparison of kytril administration
at 3 and 12 mg discovered no difference in efficacy [15].

Kytril antiemetic effect may be increased by sup-
plementary administration of corticosteroids, though
mechanism of this effects is still unknown. Rational
combinations of kytril and corticosteroids are under
study.

A study of kytril in comparison with kytril plus dex-
amethasone was performed in 278 patients receiving
medium-emesis chemotherapy. Complete antiemetic ef-
fect was achieved within the first 24 hours in 75.9 and
85% of the patients, respectively [3].

In another study of 408 patients receiving medium-
emesis chemotherapy kytril (3 mg) was compared with
Kytril plus dexamethasone (8 mg intravenously before
and 4 mg per os after chemotherapy every 6 hours,
4 doses). Within the first 24 hours complete control
of vomiting was achieved in 73.3 and 92.6%, of nausea
in 48.1 and 71.9% of the patients, respectively [5, 6].

Good results (complete response 60-80%) was achieved
in a variety of studies in which kytril was administered
in combination with dexamethasone to patients receiving
cisplatin at more than 80 mg/m? [2, 7, 11-13].

Corticosteroids improve considerably resuits of kytril
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Xopolme pe3ynbTaThl (4acTOTa NONHOTrO 3dhdekTa 60—
80 %) nomyueHbl B PA3MMYHBIX HCCIEAOBAHMAX MPH KOM-
OMHALMK KHUTpHNA M JEKCAMETA30Ha y GOJNbLHBIX, MPHHH-
MaBLIMX HUCNNIaTHH B no3e Gonee 80 mr/ m2 [2, 7, 11—13].

KoprukocTepon bl 3HaUNTENbHO YIy4IIAIOT Pe3yIbTaThl
NPUMEHEHUS KMTPUIIA NPU HaTHYMK (HAKTOPOB pHCKa pas3-
BUTHS PBOTbI (KEHILHUHBI, BO3pacT MeHee 45 JeT, HesHa-
YHTENbHOE ynoTpebineHne ankorons) [4].

Koptukocreponap! MeHsnu pe3ynbTaT NpoTHBOPBOTHO-
rO NPUMEHEHMS KHTPWJIA, €CJIH OHHU ObLTH MCMONb30BAHbI
nononuutensHo npu II kypee. Tak, npu HegocTatouHoM
apdexte kuTpuna B nepuon I kypca moGaBneHne MeTHI-
MpeaHu30sioHa obecneunyio nonublit addext y 11 (61%)
u3 18 Gonbubix npu II xypce xumuotepanun [9].

Bompoc o pexume npuMeHeHHs KOPTMKOCTEpOMIOB B
KOMOMHAUMK ¢ KUTPHJIOM OCTaeTCs HesCHbIM. Bojee yacTo
TPUMEHSAETCA OJIHOKPATHOE BBEACHHE JIEKCAMETA30HA B J103€
8 Mr 10 XuMMHOTEepanuu. Mexkay TeMm, BO3MOXHO, YTO
MHOTOKPATHOE B Te4eHue 5 [Hel BBeAeHUE KOPTUKOCTE-
POHIOB MOXET ObITb MOJE3HBIM [AJI CHUKEHHS YACTOTbI
OCTPO# M OTIOXKEHHOH pBOTBI. Copoka GONbHBLIM, NOmy-
yaBwnM 80 Mr/M? LMCHIATHHA, BBOAMJIM 3 MT KUTpuiIa
B/B CAMOCTOATENLHO WIIH B KOMOWHALMHM C METHINPEIHH-
30510HOM (250 MT B/B 10 M nocIe LUCIIIATHHA B 1-it geHb,
3aTeM no 125 mr B/B eXeQHEBHO BO 2—5-ji neHb). ITonaHblii
NPOTHBOPBOTHBIN 3(dekT nomyueH B nepsobie 24 4 y 59
n 86% nauuenToB, BO 2—7-ii neHb y 13,6 n 59% coor-
BETCTBEHHO [16].

Xopowmii pe3ynbTaT NoayueH NpH A0GABICHUU K KOM-
OMHALMKM  KMTPUN + IEKCAMETA30H MPOXNOPIUPAZHHA —
AHTAroHUCTA PELENTOPOB AoNamMuHa; 45 60IbHBIX NOMyUHITH
uucniaaTiH B po3e 6onee 75 Mr/m2, kutpun 3 Mr B/B 3a
30 MMH 0 uucnnaTuHa, AekcameTasoH 20 Mr B/B 3a
45 mun 1o n 10 Mr yepes 12 4, npoxnoprupasud 15 mr
nepopanbHo 3a 60 mun g0 u uepes 12 u. [MonHelil npo-
THMBOPBOTHBIN 3(dexT B nepsbiec 24 u nonyueH y 86,7%
GonbHbIX [8].

Ilens nanuoii paGorbl — cpasHeHue 3dhdexTHBHOCTH
KHTPWJIA M €r0 KOMOMHALMH C JEKCAMETA30HOM JUTS Npes-
YOPeX/EHUA PBOTbI W TOLIHOTBI MPU MOBTOPHBIX Kypcax
LUUTOCTATUYECKOH XMUMHUOTEPAMNHH.

Marepuaner u mMetombt. Kutpun Bomumum B/B CTpyHHO B J103€ 3 Mr
3a 5 MMH 10 XMMMOTepanuu (3 MI pacTBopsuld B 15 M (H3noNOrHUEcKOrO
pacTsopa M oMM B TeveHue 30 c). JlekcaMeTasoH BBOIMNM B/B cTpyiiHo
B jiose 8 Mr 3a 10 MuH 1o xumuoTepanuu (8 Mr pactBopsuii B 20 Mi
¢usnonoruyeckoro pacreopa). B ciyyae BosHUKHOBEHUS PBOThI B NepBble
24 u (Gostee 2 aMU300B B TeucHue 2 4) Y BCEX MALMEHTOB [IAHUPOBANIOCH
BBEZIEHHE OJIHOH WM [BYX JOMOJHMTENbHBIX 103 KMTpHia (o 3 MT).

OG6cenoranu GONbHBIX ¢ PA3THYHBIMH 3IOKAUECTBEHHBIMU OMyXOJIAMH,
TPeXIAC HE MONYYABIUHMHM LHMTOCTATHYECKYI) XHMHOTEDANUIO, JIedeHHe
KOTOPBIX NpelyCMaTPHBANIO BBENlEHHE HE MeHee [ABYX KYPCOB LIMCILTATHHA
B fo3e Gonee 80 mr/m? + npyrue umToCTaTHYECKHE npenapathl. Bece up-
TOCTAaTHYECKME MNPENApaThl BEBOMMIM TONBKO B T€YEHHE OMHOTO JIHS, HH-
TEPBAJIbI MEXY KYPCAMH XHMHOTEPANMH COCTABIANM 3—4 Hes,

B uccnenopaHMe He BKMOUANTM GONBHBIX CO 3HAYHTEBHBIMH Hapy-
WeHUAMK QYHKLNH NieYeHN HITH NoYek (110 GHOXHMHYECKHM MOKa3aTENsAM),
TIpY HAIMYHH TOWHOTHL W/ WM PBOTHI B Tedenue | Hell 10 XMMHOTepanuy,
€ KJIHHUYCCKUMH MpPOSABJICHHAMH METACTA30B B MO3I, KHMIUIEYHOH HENpo-
XOIHMOCTH, aKTHBHOMN sI3BeHHON 0QMNE3HM, ¢ ONHOBPEMEHHBIM NMPHEMOM
TNICHXOTPOMHBIX NpenapaTos, 6eH30MA3ENHHOB, GONLIIMX TPAHKBIIIH3A-
TOPOB, OJHOBPEMCHHON JTyyeBol Tepanueil, NpHeMOM APYrHxX MPOTHBO-
PBOTHBIX JIEKapCTB. '

Tpu ouenke pesynbTaTos exemnerno (6 AHel) PETHCTPUPOBAITH YHCTIO
SMU30J0B PBOTHI U CTENEHb TOWHOTHL B mepseie 24 w pBOTY UM TOWHOTY
PETHCTPUPOBAIM KaxcIble 6 4. HcnonbsoBana ciefyrowas KiaccuGuKaims
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therapy in patients at risk of emesis (females, age under
45, moderate alcohol consumption) [4].

Corticosteroids improved kytril antiemetic efficacy as
administered during cycle 2. If kytril failed to produce
a sufficient effect in cycle 1, the addition of methyl-
prednizolone provided complete response in 11 (61%)
of 18 patients in cycle 2 chemotherapy [9].

It is not clear yet what kytril .plus corticosteroids
schedules are the best. Single dexamethasone admini-
stration at 8 mg before chemotherapy is the most com-
mon. However, multiple corticosteroid administration
for 5 days may contribute to the control of acute
and delayed emesis. 40 patients receiving cisplatin at
80 mg/m? were given kytril 3 mg i.v. alone or in
combination with methyprednizolone (250 mg i. v. be-
fore and after cisplatin on day | and at 125 mg
i. v. daily on days 2 through 5). Complete emesis
control was achieved within the first 24 hours in 59

-and 86%, by day 2-7 in 13.6 and 59% of the patients,

respectively [16].

High response rates were obtained after addition of the
dopamine antagonist prochloroperazine to the kytril + dexa-
methasone combination. 45 patients received cisplatin
at doses higher than 75 mg/m?, kytril 3 mg i.v. at 30
min before cisplatin, dexamethasone 20 mg i.v. at 45
min before and 10 mg at 12 hours after cisplatin, pro-
chloroperazine 15 mg per os at 60 min before and at
12 hours after cisplatin. Complete antiemetic effect was
achieved within 24 hours in 86.7% of the patients [8].

The purpose of this study was to compare kytril
and its combination with dexamethasone for prevention
of nausea and vomiting in repeated cytostatic chemo-
therapy cycles.

Materials and Methods. Kytril was administered by i. v. bolus at
a dose 3 mg at 5 min before chemotherapy (3 mg kytril was reconstituted
in 5 ml saline solution to be injected for 30 s). Dexamethasone
was administered by i. v. bolus at 8 mg 10 min before chemotherapy
(8 mg dexamethasone was reconstituted in 20 ml saline). If vomiting
occurred within 24 hours (more than 2 episodes for 2 hours) the
patient received one or two additional kytril doses 3 mg.

The study was performed in patients with various malignancies
without previous cytostatic chemotherapy, whose treatment design
included not less than two cycles of cisplatin therapy at more than
80 mg/m? and other cytostatics. All cytostatics were administered

. on the same day, intercycle intervals were 3 to 4 weeks.

Criteria for exclusion from the study were considerable hepatic
and renal function impairment (by biochemical findings), nausea and/or
vomiting within | week before chemotherapy, clinical signs of brain
metastases, intestinal obstruction, active ulcers, concomitant therapy
with psychotropic drugs, bénzodiazepine, potent tranquilizers, con-
comitant radiotherapy, other antiemetic therapy.

The number of vomiting episodes and nausea degree were recorded
daily for 6 days. Within the first 24 hours nausea and vomiting
were recorded every 6 hours. Classification of the antiemetic effect
was as follows: complete response - no vomiting, considerable response
| vomiting episode, inconsiderable response 2-4 vomiting episodes,
no response more than 4 vomiting episodes. Nausea was ranked as
none, mild, moderate or acute.

There were 43 patients receiving two or more cycles of cisplatin
chemotherapy at 80-100 mg/n? plus other cytostatics. Kytril was
given to 22 patients (group 1) in a total of Gl cycles, kytril plus
dexamethasone (group 2) was admirfistered in 56 treatment cycles.

Patients’ characteristics and treatment undertaken in the two groups
are summarized in tables |1 and 2. The groups were well balanced
with respect to age, primary lesion site, alcohol consumption as well
to the number of cycles including medium- and low-emesis chemo-
therapy in addition to cisplatin.
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Tabnuya 1 Table 1
XapaktepucTuka GONbHBIX, NONYYUBLUUX KUTPUI
“nu KOMGMHAUMIO KUTpUN + AeKCaMeTa3oH
Patient characteristics in the kytril and
kytril + dexamethasone groups
Kutpun +
KMTpMﬂ AeKkcameTasoH

Xapaktepuctuka 60MnbHBIX

uncno 6onbHbIX

Mon / Sex:
»eHiuHbl / females g 12 14
My>X4MHbl / males 10 7

Bospacr, rogel / Age, years:

Ao 40 /under 40 3 7
41—50 8 6
51—60 7 3
ctapwe 60 /above 60 4 5

Nokanuaauws NepeUYHON ONyXomm:

Primary site:
pak sandHuka / ovary 8 9
pak nueBapuTENbHOrO TpakTa 6 4
gastrointestinal tract
pak nerkoro / lungs 3 3
ppyrve 3noKaJeCTBEeHHblE Onyxonu 5 5
others

YnoTtpebneHve ankorons:

Alcohol consumption:
He ynoTtpebnsnu / none 13 16
HeaHauuTenbHo / inconsiderable 3 3
ymepeHHo / moderate 6 2

22 21

Bcero 6oneHbix / Total...

- co cnabo3mMeTMueckon xumuotepanmen (aa-

no. of patients

Patient characteristics Kytril + dexa-

Kytril methasone

npoTHBopBoTHOro sdipexta B Teuehne 24 u: noaublil adexT — pBOTHI
HET, 3HAUMTENbHBI (dekT — | SAN304 PBOTHI, HE3HAYMTENBHBIA 3(-
{exT — 2—4 >nn3opma pBOTHL, 6e3 adpekTa — Goslee 4 MU30J0B PBOTHL
XapaKTepHCTHKA CTENEeHN TOWHOTLI: HET; He3HAUMTENIbHAS, CPEIHAS; OCT-
past.

O6¢enoBaid 43 GOIBHBIX, MOMYYMBLUMX ABA MM Oollee KypCoB XH-
MuOTepanuy uxcnnaTuiom 80— 100 Mr/m2 & Apyrue UMTOCTATHYECKHE Ipe-
napatbl. Kntpun 6o npumened y 22 Gombhbix (I-5 rpynna) B nepHox
61 Kypca reueHHs, B cOYeTAHMM C JeKcaMeTasoHom — y 21 GombHoro
(2-1 rpynma) npu 56 Kypcax JieyeHus.

CaefieHust 0 OOJNBHBLIX M JIeYeHHH B ODEUX IpyNnax MpPEACTABIICHBI
B 1abn. 1 u 2. Kak suaHo, oGe rpynmnbl SONBLHBIX COMOCTaBUMBI 110
BO3PACTY, JIOKAIM3ALMH MEPBHUHON OMYXOJH, YNOTPEOIICHHIO aIKOroiA.
B 1-# rpynne 6bUI0 HECKONBKO MEHbLIE XKeHIIMH. Yneno xypcos, BKITO-
YABIMMX B HAOMOJIHEHHE K LMCIUIATHHY CPefiHe- U ciabo3MeTOrEHHYIO XH-
MHOTEpanuio, ObUIO CXOJHbIM B ABYX Tpynmax.

Pesyabrarbl. IIpy aHanuse NpoTHBOPBOTHOrO 3(pdexTa
B nepsble 24 u (AeHb BBEJEHWUA LIUTOCTATHYECKUX TMpe-
napaToB) MpH BCEX Kypcax JeueHUs OOHApyKeHO, 4TO MOoJi-
Hblit 3¢ ¢exT mocTUTHYT B 54,1% ciyyaeB npu BBeACHUH
kuTpHna W 67,8% mnpu BBeAEHMM KOMOMHAUMH KHTpUIA
1 IEKCAMETA30Ha, 3HAYNTENbHbIN 3¢ dext — B 11,51 17,9%,
He3HauuTeNbHbIM — B 32,8 u 14,3% CcOOTBETCTBEHHO.

O61as 4acToTa TOJIHOTO M yacTHuHOro 3ddexTa Io-
CTOBEPHO Bblllie MPH BBEACHHN KMTPUIIA C JeKCaMeTa30HOM
(85,7 n 65,6% cootsercTBeHHO; p < 0,02) (Tabn. 3; puc.l).

Tabnuya 2 Table 2

PexuMbl xumuoTtepanumn y 43 60MnbHbIX, NOMY4MBLIMX
KATPUA MAM KOMOMHAUMIO KMTPWA + AeKCameTa3oH
Chemotherapy schedules in 43 patients receiving kytril
or kytril + dexamethasone

Kutpun +
Kutpun AeKca-
NeveHune MeTaz3oH

uncno BonbHbIX

>2 KypcoB XVMMOTEPanuW, uucno BombHbix| 22 21
> 2 chemotherapy cycles, No. of cases
KomBuHauns uucnnatvna (80—100 mr/m3)| 38 36

CO CpeAHeaMeTMYecKod  XxumuoTepanven
(unknodpocpan 2600 Ml’/MZta,qu/IaMML\VIH
250 MF/MZ), 4ucno Kypcoe

Cisplatin (80-100 mg/m2) in combination with
medium-emesis chemotherapy (cyclophos-
phamide >600 mg/mzir adriamycin 250
mg/m2), No. of cycles

KombuHauus uucnnartvwHa (80—100 mrivd)| 23 20

pnamuuymH < 50 mr/im?, 5-tpTopypaunn, mu-
ToMUUMH C), 4ucno Kypcos

Cisplatin (80-100 mg/m®) in combination with
low-emesis chemotherapy (adriamycin >50
mg/m2, 5-fluorouracil, mitomycin C), No. of

cycles

Beero kypcos / Total No. of cycles... 61 56

Bes BeBeaeHUs LOMONHWUTENBHOW A03bl KUT- 10 15

puna npu Bcex kypcax, uncno 6onbHbIX

No additional kytril doses in any cycle,

No. of cases

Bes seBegeHus JONOMHUTENBHOW A03bl KWT- 12 6

puria xoTs Gbl NPWU OIHOM KypCe, 4ncro Gosb-

HbIX

No additional kytrii doses at least in one

cycle, No. of cases

HononHutensHoe BBEAEHWE kuTpuna B ne-

puog, |—IV kypcos:

Additional Kytril administration in cycles 1-4:
| 6 3
Il 10 2
Il 2
v 1 2

Bcero / Total... 20 9

No. of cases

Treatment Kytril + dexa-

Kytril methasone

Results. Analysis of the antiemetic effect within the
first 24 hours (day of cytostatics administration) in all
treatment cycles discovered that complete response was
achieved in 54.1% of the cases with kytril and in 67.8%
with kytril plus dexamethasone, the respective rates of
considerable response were 11.5 and 17.9%, of incon-
siderable response 32.8 and 14.3%.

Total rate of complete and partial response was sig-
nificantly higher after administration of kytril and dex-
amethasone (85.7 and 65.6%, respectively; p <0.02)
(table 3, see the figure). No response (more than 4 vom-
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Tabnuya 3 Table 3

PBoTta B nepsble 24 4

(KMTPUA MM KUTPUN + NEeKCAMETa30H, aHanu3 BCeX KypcoB)
Vomiting within the first 24 hours

(kytril or kytril + dexamethasone, all cycles)

Kutpun +
Kutpun (81 kypc) AekcameTasoH (56
Sdhchekr KypCoB)
abc. % abc. %
MonHbIA 33 54,1 38 67,8

(uncno anusogos 0)
Complete (no vomiting)
3HaunTenNbHbIA 7 11,5 10 17,9

(uucno anusogoe 1)
Considerable (1 episode)

flonHbit + 3HauUMTENbHbINA 40 65,6 48 85,7
Complete + considerable
HesHauutenbHbIA 20 32,8 8 14,3

(uncno anusopos 2—4)
Inconsiderable (2-4 epi-
sodes)

OtcytcTeue adhekta 1 1,6 - -
(uncno anusogoe Gonee 4)
No response (more than
4 episodes)

No. % No. %

Response Kytril +
Kytril (61 cycles) dexamethasone (56
cycles)

Orcytctere addekra (4Mcio 3MM3010B PBOTHI Gonee 4 3a
24 4) BBIABIEHO TOJNLKO B OAHOM CJyyae.

TownoTa 06bItHO conpoBoxaana peoty. Obiuee yncio
HaOMIOAEHUI TOWHOTHI B nNepBble 24 4 ObLIO CXOMHBIM
B 00enx rpynmax, npu 3TOM CcTeNeHb TOLIHOTbI Oblid B
GONbLIMHCTBE CcllyyaeB He3HauMTeNbHON. CpeHss CTeneHs
TOWHOTBI HAGMIOAANACK PeKe MPH KOMOMHALMKM ¢ JAeKca-
MeTa3oHOM (12,5%) nmo cpaBHEHWIO TONLKO C KMTPUIIOM
(21,3%) (tabn. 4).

Kombunauus xutpuna c mekcaMeTa30HOM HECKONbKO
YBEIMYUIIA YACTOTY MOJIHOTO M 3HAUUTENLHOrO 3(ddekTa
npu nepBom Kypce neuenns (85,7 n 77,3% cooTBeTCTBEHHO),
XOTA HauboJiee OUEBUIHO TAKOE PA3NMYME B PE3yJbTATAX
npu nposenenun II (90,5 u 54,6%; p <0,01) u nocneny-
foumx (85,7 n 65,6%; p < 0,02) kypcos neuenus (tabn. 5).

H3yuena 4acToTa pBOTHI M TOWHOTHI B 1-ii 1 2-it rpynmax
NpH AHAIM3€ Pe3yNIbTATOB KaXAble 6 4 B nepBblie 24 y.
OTtmeueHo, uTo B nepBbie 6 U yacToTa pBOTHI (2—4 3nM3042)
3HAUMTENBHO pexe B Ipynne GONbHbIX, NONYyYUBLINX KWT-
puit u pexcamerason (1,8%), yem tosmbko kntpun (11,5%).
CxonHble pe3ysbTaThl MOJNyYeHbl U B OTHOLIGHHH TOLUHOTHI
(1,6 wu 16,4%). Paznuuus cTaTHCTUYECKH JLOCTOBEPHbI
(» <0,01).

Ilpy ananmse Bcex pesyibTATOB BaXHO YUecTh, YTO He-
0DXONMMOCTL BBE/IEHUS IOMOJIHMTENLHON M03bI KHTpHIA
NpH YKHCITE INU3000B PBOTHLI 2 pa3a B TeueHue | 4 BO3HUKANA
B JIBA Pa3a pexe NPH BBEIEHUH KMUTPHIIA C JEKCAMETA30HOM
(9/56 — 16%; 20/61 — 32,8%; p<0,01) (cm. Tabm. 2).
B rpynne 6onbHbIX, MONYUMBIUMX KHTPUI, 3 GOJBHBIX MO-
TyYHIH AOMOJIHUTENLHYIO 03y KHTPUIA B MEPHOM TPEX
KYpCOB, 2 6OJIbHBIX — B MEPHOR ABYX KYPCOB, 7 60IBHBIX —
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85,7%

Kutpun / Kytril b 2| Kutpun + nexcameTaso / Kytrit + dexamethasone

Puc. 1. Kontpone pBoThl B nepebie 24 4 (kutpun — 61 Kypc,
KUTpUN + fiekcaMmeTasoH — 56 Kypcos).

1 — nonHbiiA achchexT (PBOTLI HET), 2 — 3HAUUTENbHLIA (1 3n1304),
3 — NonHbIA + 3HauuTernbHbIn (0—1), 4 — He3HauUUTEnNbHLIA (2—4),
5 — 6e3 acppekta (bonee 4).

Fig. 1. Vomiting control within the first 24 hours (kytril 61
cycles, kytril + dexamethasone 56 cycles)

1, complete response (no vomiting); 2, considerable response (1 epi-
sode); 3, complete + considerable (0-1); 4, inconsiderable (2-4);
5, no response (more than 4).

iting episodes for 24 hours) was detected in [ case
only.

Vomiting was usually accompanied by nausea. Total
numbers of nausea events within the first 24 hours were
similar in the two groups, the nausea mainly being
mild. Moderate nausea was less frequent in kytril plus
dexamethasone group (12.5%) as compared to kytril
alone (21.3%) (table 4).

The kytril plus dexamethasone combination in-
creased the rate of complete and partial response in
cycle | treatment (85.7 vs 77.3%, respectively), while
this difference was more marked in cycle 2 (90.5 vs
54.6%, p <0,01) and further cycles (85.7 vs 65.6%,
p < 0.02) (table 95).

Emesis was recorded in groups 1 and 2 every 6
hours within the first 24 hours. Vomiting (2-4 episodes)
was less frequent within the first 6 hours in the kytril
+ dexamethasone group (1.8%) than in the kytril group
(11.5%). Nausea rates were similar (1.6 vs 16.4%). The
differences were statistically significant (p < 0.01).

The need in additional kytril doses at vomiting more
than 2 episodes within 1 hour arose two-fold less fre-
quently in the kytril + dexamethasone group (9/56, 16%;
20/61, 32.8%; p < 0.01) (see table 2). In the kytril group
additional drug doses were given to 3 patients during
three cycles, to 2 patients during two cycles, to 7 patients
during one cycle. In the combination group additional
kytril doses were given to 1 patient during three cycles,
to 1 patient during two cycles, to 4 patients in one
cycle. The results were not age- or sex-dependent.

There are factors that may influence emesis occurrence
during cytostatic chemotherapy. However, in this study
we failed to find any effect of the patients’ sex or age
on emesis frequency in any of the groups. It was not
possible to evaluate the significance of alcoho! con-
sumption because 80% of the patients did not take
alcohol at all. The addition of medium- or low-emetic
chemotherapy to cisplatin failed to have any effect on
the results in both groups.
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B nepHo onnoro kypca. [lpu Henonb3oBaHuyu KOMOMHALMH
KHTpUJIA ¢ JIEKCAMETa30HOM JOMONHUTEbHYIO J03Y KHUT-
puIIa B MEPHOJI TPEX KypcoB Noayums | 00ibHOMN, B NEPHOLL
nBYX KypcoB — | GOJIbHOH, TOJNILKO NPH OJHOM Kypce —
4 6ombHbIX. Ilon M BO3pacT OOJBLHLIX HE TIOBIHMAIM Ha
Ppe3ynbTaThI.

Ha BO3HMKHOBeHME PBOTbI W TOWHOTHI [PH LUTOCTA-
THUECKOH XMMHOTEPANMH MOTYT BIMATb HEKOTOpPbiE (ak-
Topsl. O/IHAKO B JAHHOM MCCIENOBAHUM HE OOHAPYXEHO
BJIMSHUA TI0Jla W Bo3pacTa OOJIbHBIX Ha YACTOTY PBOTbI
¥ TOWHOTHl B obeux rpymnax. Ponb pasnuumii B ynor-
peblieHUN anKorosis Ha Pe3yibTaThl HE MOXET ObITb Bbl-
SICHEHa, MOCKONbKY 80% GOMNbHBIX AJKOTOJb HE yNOTPEOIAIN.
JIorosHeHne K UMCIUTATHHY CPEAHe- WK clabo3MeTOreHHOM
XHMHOTEPANHMM HE OKA3AJI0 BIUAHMSA HA PE3yNbTaTbl B 00X
rpynmnax.

Baxxnoe 3HaueHue npu OlUEHKE IPPEKTUBHOCTH TPOTH-
BO3IMETHYECKON TEpanuy UMeeT XapaKTEPUCTHKA OTIIONEH-
HOI PBOTHI M TOLUHOTHI, BO3HHKAIOLUIMX MO3Ke 24 4 nociue
BBE/ICHUA LIHTOCTATHKOB.

B OCHOBHOM BpeMsl MOSBIICHHA OTJOXEHHOW PBOTHI B
o6eux rpynnax — 4872 u nocne XuMUOTepanuu, 06bIMHO
oHa OblIAa 3HAYMTENILHO MEHee BbIPAXKeHa [0 CPABHEHHMIO
¢ pBOTON B mepBble 24 4, ee IJIATENIBHOCTL | —2 JTHS.

VCTAHOBJIEHO, YTO KOHTPONIb PBOTbI B NepBbie 24 u
3HAYNTELHO BJIMAET HA UACTOTY Pa3BUTHA OTIOXKEHHOH
pBOThl. Pasnuumsa B rpynnax GonbHbix 6€3 n ¢ pBOTOI
B nepsble 24 u nonyuenbl B obenmx rpynnax (p <0,02).
IIpy MCNOB30BAHMH KUTPHUIIA YACTOTA OTIOXKEHHON PBOTDI
cocraBuna 27,3 u 57%, npu BBeACHMHW KUTpHIA M JiEK-
cameTaszoHa — 21 u 50% COOTBETCTBEHHO.

Ipu aHanu3e obuwei rpynnbl OOJNLHBIX YCTAHOBICHO, YTO

Tabnuya 4 Table 4

TowHoTa B Nepeble 24 4 NpU MCNONbL3OBaHWMM KUTpuna
WAM KOMBMHaLMM KUTpUN + AeKcaMeTa3oH (aHanu3 Bcex
Kypcos)

Nausea within the first 24 hours (kytril or kytril +
dexamethasone, all cycles)

Kutpun +
TolwHoTa ¢ pBOTOl Kutpun (61 xypc) dekcameTasoH (56
vnun 6es Hee KypCoB)
abce. % abc. %
TowHoTa + peoTa 28 45,9 18 321
Nausea + vomiting
TowHoTa 6e3 pBOThLI 15 24,6 19 33,9
Nausea without vomiting
Beero / Total... 43 70,5 37 66,0
HesHaunTenbHas / Mild 30 49,2 30 53,6
Cpeansan / Moderate 13 21,3 7 12,5
No. % No. %
Nausea with/without vomiting . Kytril + dexa-
Kytril (61 cycles) methasone
(56 cycles)

Delayed emesis, i. e. nausea and vomiting occurring
after 24 hours following cytostatic chemotherapy, is of
much importance for evaluation of antiemetic therapy
efficacy. Time of delayed emesis was usually 48-72 hours
following chemotherapy, its severity was as a rule less
marked than within the first 24 hours, the emesis duration
was 1-2 days.

Ta6nuya 5 Table 5
PBoTa B nepebie 24 4 NpPU UCMONbL3OBAHUM KUTPUNA UNnu KOMBMHaLUMKU KMTPWN + AekcameTa3oH (aHanms |, Il n Bcex KypcoB
XUMHOTEpPanuu)
Vomiting within the first 24 hours (kytril or kytril + dexamethasone, cycles 1, 2 and all chemotherapy cycles)
Kutpun (22 GonbHbiX; 61 Kypc) KuTpun + fexcametasoH (21 GonbHo#;, 56 Kypcos)
Odhcpext I kypc Il kype BCE KYpChbl | kypc Il kypc BCE KypChbl

abc. % abce. % abce. % abc. % abc. % abc. %
MNonHbin 13 59,1 10 455 33 54,1 13 61,9 16 76,2 38 67,8
(uncno anusopoe 0)
Complete ( no vomiting)
3HauntenbHLIN 4 18,2 2 9,1 7 11,5 5 23,8 3 14,3 10 17,9
(uncno anusopoe 1) .
Considerable (1 episode)
MonHeIA + 3HaUNTENBHDBIA 17 © 773 12 54,6 40 65,6 18 85,7 19 90,5 48 85,7
Complete+considerable
HesHaunTenbHbIA 5 22,7 9 40,9 20 32,8 3 14,3 2 9,5 8 14,3
(uucno anusopos 2-—4)
Inconsiderable (2-4 epi-
sodes)
Otcytcteue adpdbekta - - 1 45 1 1,6 - - - - - -
(unmcno anusogoe Gonee 4)
No response (more than
4 episodes)

No. % No. % No. % No. % No. % No. %

Response Cycle 1 Cycle 2 All cycles Cycle 1 Cycle 2 All cycles
Kytril (22 patients, 61 cycles) Kytril + dexamethasone (56 cycles)
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Ta6bnuya 6 Table 6

XapakrtepucTuka OTNOXEHHOW PBOTLI NpPU UCMONb3oBaHuU kuTpuna (K) unu KoMGuHaumM KUTpun + gekcamertasod (K + )

B 3aBUCMMOCTW OT MEpeHOCMMOCTA XMMUOTEpanuu B nepebie 24 4 (aHanNu3 Bcex KypCOB JleUYeHus)

Delayed vomiting after administration of kytril (K) or combination kytril+dexamethasone (K + D) with respect to chemotherapy
tolerance within the first 24 hours (all treatment cycles)

OTcpoverHas Yucno anuaonos pBOThbl 3@ 24 Y OnuTenbHoCTL PBOTHI 1
I'pynna BonbHbIX Teuenve Yucro «ypcos (Bonee 24 u) |
peoTa 1 2—4 1-i AeHb 2—3-ii AHK
bes pBoTbl B nepebie 24 4 K 33 9(27,3) 2(22,2) 7(77.,8) 4(44,4) 5 (55,6) 4‘
No vomiting within 24 h K+1 38 8 (21) 3(37.5) 5(62.5) 4(50) 4 (50) |
C psoToit B nepeble 24 4 K 28 16 (57) 12 (75) 4 (25) 12 (75) 4 (25)
Vomiting within 24 h K+0 18 9(50) 5 (55,6) 4 (44,4) 5 (55,6) 4(44,4)
Bcero / Total... K 61 25 (41) 14 (56) 11 (44) 16 (64) 9(36) “
- K+0 56 17 (30) 8 (47,1) 9 (52,9) 9(52,9) 8 (47,1)
Delayed 1 2-4 1 day 2-3 days
Patient group Treatment No. of cycles (>24 ria\ysmiting No. of vomitinz% c;pisodes within Vomiting duration
NMpumevaHue. B cxobkax yka3saHO NPOUEHTHOE COOTHOLLEHUE.
Note. Numbers in parentheses show percentage.
A00aBreHNe JEKCAMETA30HA K KUTPHUITY HECKOIBKO YIYUYUIMIO Vomiting control within the first 24 hours is known
KOHTPOJNb OTAOXeHHOH pBoThI (41 u 30%) (Tabn. 6). to influence frequency of delayed vomiting. Significant

OTJOXCHHAA TOLIHOTA CPeJHEl CTeneHu Takxke HadJo- difference between patients with and without vomiting
Janace 6e3 CYHIECTBEHHBIX pPa3Nuuuid B 06eux rpynnax within the first 24 hours were obtained in both groups
(17 u 10 kypcos; u 27,9 u 17,9%). (p <0.02). In the kytril group the respective rates were

BeiBoael. 1. Kutpun seasercs BbiCOKO3(p(eKTHBHBIM 57 and 27.3%, in the kytril+dexamethasone group 50
NPOTUBOPBOTHBLIM TIPENApaTOM NPU XWMHUOTEPANHUK LMUC- and 21%.
mw1atiHoM 80—100 Mr/mM? B kKomMOuHauuu co cpeaHe- W The addition of dexamethasone to kytril ameliorated
HH3KO3METHUECKOH XUMHUOTEpanueil, 4acToTa MOIHOTO W control of the delayed vomiting (41 and 30%) (table 6).
SHAYNUTENBLHOrO 3(eKTa B nepeble 24 u coctaBiuseT 65,6% Delayed nausea frequencies in the two groups were
(nonubit 3ddext — 54,1%). similar (17 and 10 cycles; 27.9 vs 17.9%).

2. JIONonHUTENbHOE BBEAEHHE NEKCAMETA30HA C KHTPH- Conclusions. 1. Kytril is a high-efficacy antiemetic
JIOM YBEJIMYMBAET YACTOTY MOJHOTO U 3HAYUTENBHOILO NpO- drug in chemotherapy with cisplatin at 80-100 mg/m?
TABOPBOTHOrO 3dekTa B nepeble 24 u — 82,7% (nonubli in combination with medium- and low-emetic chemo-
ekt — 64,7%). therapy, the rate of complete and considerable response

3. JlekcaMeTa30H YMEHbLIAET HHTEHCHBHOCTh PBOTbI MPH within the first 24 hours was 65.6% (complete response
YaCcTUYHOM 3(pPeKTe, NPU 3TOM HEOOXOAUMOCTb BBELEHUS 54.1%).

AONOJIHUATENBHON [03bl KUTPHJIA B O0EMX Tpynmax cocra- 2. Addition of dexamethasone to kytril increases the
Buna 16% (xutpum) n 32,8% (kuTpui + IekcameTasoH). rate of complete and considerable antiemetic response

4. JlexcameTazoH B KOMOMHALMH C KUTPHIIOM yMEHbLIAET within the first 24 hours to 82.7% (complete response
BO3HUKHOBEHHE PBOTHI B MepBble 6 u. 64.7%).

5. lonoaHUTENBHOE NPUMEHEHNE AEKCAMETA30HA C KHT- 3. Dexamethasone reduced vomiting intensity in par-
PHIIOM CHHIKAET 4acTOTy CpPelHei CTeneHu TOWHOTH (12,5 tial response, administration of additional kytril doses
n 21,3%). was needed in 16% of cycles in the kytril group against

6. IlpenynpexacHne pBoTbL B NepBble 24 4 3HAYUTENBHO 32.8% in the kytril+dexamethasone group.
YMEHbLUMIIO BO3HHKHOBEHHE OTIIOKEHHOH PBOTHI NpPH BBe- 4. Dexamethasone in combination with Kytril reduces
ACHUW KMTpHIA C NIEKCAMETa30HOM W KuTpuia. IIpu ot- vomiting occurrence within the first 6 hours.
CYTCTBMM DBOTBb!I B NepBbie 24 4 OTIOXKEHHAs PBOTa MO- 5. Additional administration of dexamethasone with
asunace B 27,3 u 21% KypcoB, NpH BO3HUKHOBEHHH PBOTI kytril teduces frequency of moderate vomiting (12.5 and
B nepsbie 24 y — B 57 u 50% kypcos. Jo6Gasnenue aek- 21.3%).

CaMe€Ta3oHa K KWUTPUIIYy HE3HAYMTCIBHO YMEHbLIMIIO vac- 6. Emesis prevention within the first 24 hours reduced
TOTy OTIOXeHHON PBOTHI (30 u 41%). considerably occurrence of delayed vomiting in the kytril
and the kytril + dexamethasone groups. In cases without
JHTEPATYPA / REFERENCES vomiting _within the first 24 hours delays:d vomiting
coccurred in 27.3 and 21% of cycles against 57 and
I. Andrews P. et al. // Eur. J. Cancer. — 1992, — Vol. 28A, Suppl. 1. — 50% in cases with vomiting within the first 24 hours.
P. 26 The addition of dexamethasone to kytril produced but
2. Carmichael J. et al.// Eur. Conf. on Clinical Oncology, 7th. — slight effect on frequency of delayed vomiting (30 vs

Yerusalem, 1993. — Abstract 1161, 41%).
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B nocnemHee BpeMms MOSBUINCH Npenapathl, obnaaato-
I1e CIOCOOHOCTLIO CTUMYJIMPOBATH TMPONKU(EPALNID U
I depeHIMPOBKY KPOBETBOPHBIX KIIETOK B YCIOBHUSXLH-
Tonexuitpasznuutoronporcxoxaesus. Ilpeanoxernsie s
Tepanuu JieHKONeHUH NpeJiecTBEHHUKM CHHTE3a HYKJle-
MHOBBIX KMCAOT HYKJIEMHAT HATPHUA, NMEHTOKCHII, METauuWI
M Jelikored o6nazaioT cnaboil cnocoOHOCTHIO CTUMYIIH-
poBaTh rpanyaouuTonos3 [2]. BeicokoaddexTnrnbie remoc-
THMYJISTOPbl W3 TPYMMbl KOJOHUECTUMYIMPYIOIMX (ak-
TOPOB, TAKHE, KAK JIEAKOMAKC, HEYTIOTeH U Jp., HECBOOOIHbI
oT nobounbix sddextoB [5]. B cBasu ¢ aTmm ocTaercs
aKTyalbHbIM TOMCK IPYrux 3¢dekTuBHbIX M Oojee wa-
JALHX CTHMYISTOPOB.

Dk3orenHas JIHK B xauecTBe yedeOHOro CpeacTBa
IABHO MpPUBJIEKAET BHUMaHUe yueHblx [3]. bnaronaps wnc-
CIIE/IOBAHHMAM B Halieil cTpaHe ObUTO YCTAHOBIIEHO, YTO
JTHK yckopsieT JeleHHe KPOBETBOPHBIX KJIETOK y KPBbIC.
BenencTBUE 3TOTO KUBOTHbIE, MOABEPTHYThIE JKECTKOMY
PEHTTEHOBCKOMY WJIM HEHTPOHHOMY OONYYEHHIO WIIH Jie-
YEHUIO BbICOKOTOKCHYHBIMU BEIECTBAMM C DPa3BUTHEM
r1y60KOi UMTONEHWH, BEKHBAIOT B Pe3ysibTaTe ObICTPO-
IO BOCCTAHOBJIEHMSl MOBPEXIEHHOTO KPOBETBOPEHHUS.
SnoHckue yueHble BbIAENUIM M3 BakuuHbl BIIXK n n3y-
ypmu cmech JHK u PHK. OHu oOHapyXuiH, 4uTo 3Ta
CMECh CTHMYJIKPYET BbICBOOOXKIEHHE M3 JIUMPOUHUTOB
daxTopa, aKTUBMPYIOLIEr0 Makpodaru, v YCTAaHOBHIH,
4YTO 3TOT (PaKTOp — KOMIUIEKC MHTepdepoHa ¢ ApyrMMH
LIMTOKHHAMH.

DT M ApyrHe KCCIeqoBaHUs OHOTOTHYECKHX CBOWCTB
HYKIIEMHOBBIX KUCJIOT MOCHY)XHJIA OCHOBAHWEM AJis CO3Ja-
HUA ¥ UenenanpasnenHoro uzyyenns cmecd JIHK u PHK
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A number of drugs have been developed recently
that stimulate hemopoietic cell proliferation and dif-
ferentiation in patients with cytopenia of various origins.
Nucleic acid synthesis progenitors such as sodium nu-
cleinate, pentoxyl, metacyl and leukogen proposed for
leukopenia management demonstrate but poor ability
to enhance granulocytopoiesis [2].. High-efficiency he-
mostimulators belonging to the class of colony-stimu-
lating factors, such as leukomax, neupogen and others
are not free from adverse side effects [5]. Therefore
there is a need in new more efficient and less toxic
stimulators.

Exogenous DNA has for a long time been attracting
scientists’ attention as a therapeutical [3}. Studies per-
formed in this country showed DNA to accelerate
hemopoietic cell division in rats. Owing to this agent
animals undergoing hard x-ray or neutron irradiation

. or treatment with high-toxicity substances resulting in

deep cytopenia survived due to rapid hemopoiesis re-
covery. Japanese scientists isolated from BCG vaccine
and studied a mixture of DNA and RNA. They found
the mixture to stimulate release of a macrophage-ac-
tivating factor from lymphocytes, the factor discovered
being a complex of interferon with other cytokines. These
and other studies of biological characteristics of nucleic
acids provided a rationale for development and pur-
poseful study of DNA and RNA mixtures as a potential
hemostimulator. '

Over the last 5 years the Research and Production
Enterprise "Pharmec’ together with a Russian Manu-
facturing company ’Pharmec-Space’ have been devel-
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