
OT3hiB 

o«t»uu:uaJibHoro onnoueuTa ua .r:.uccepTaU:HJO HoBHKa AJieKceH BuKToposuqa 

«IIepcouaJIH33U:HH CHCTeMHOH JieKapCTBeHHOH TepaDHH y 60JibHbiX 

COJIH.r:.HbiMH ODYXOJIHMH ua OCHOBe OU:eHKH HMMYHOJIOrHqecKHX 

noKa3aTeJieii», npe.r:.cTaBJIHeMyJO ua coucKauue yqeuoii cTeneuu .r:.oKTopa 

Me.r:.HU:HHCKHX uayK DO CDeU:H3JlbHOCTHM: 3.1.6. 0HKOJIOrHH, JiyqesaH 

TepanuH, 3.2. 7. AJIJieproJioruH u HMMyuoJiorHH 

AKTY AJihHOCTh TEMhl ,li;HCCEPTAIJ;HOHHOrO HCCJIE,li;OBAHIDI 

B3aHMo.n;e:H:eTBHe Me)l(,n;y HMMYHHOH eHeTeMo:H: H 3JIOKaqeeTBeHHOH 

orryxoJihiO rrpe.n;eTaBmieT eo6o:H: TOHKHH 6aJiaHe Me)I(JJ:y rrpou:eeeaMH HMMYHHOH 

aKTHBaU:HH H HMMYHHOH eyrrpeeeHH. ilMMyHHa.SI eHeTeMa MO)I(eT paerro3HaBaTh H 

3JIHMHHHpoBaTh e,n;HHHqHhie orryxoJieBI>Ie KJieTKH, KOHTPOJIHpoBaTh poeT 

OIIyx:OJIH, o6eerreqHBaTh ,Il;JIHTeJihHyiO peMHeeHIO 3a6oJieBaHH.SI, O,Il;HaKO, 

erroeo6HoeTh orryxoJIH yKJIOH.SIThe.SI, «yeKOJih3aTh», oT HMMYHHoro paerro3HaBaHH.SI 

( HMMYHOJIOrHqeeKoro Ha,Il;30pa) BO MHOrHX eJiyqa.SIX orrpe,n;eJI.SieT KJIHHHqeeKHH 

HeXOJJ: 6oJie3HH. B TO )l(e BpeM.SI orryx:OJih HeiiOJih3yeT pa3JIHqHble MexaHH3Mhi JJ:JI.SI 

pa3pyrneHH.SI HMMYHOJIOrHqeeKOH 3aiiJ;HThi, MHOrHe H3 KOTOpbiX peaJIH3yiOTe.SI Ha 

KJieTOqHOM H MOJieKyJI.SipHOM ypoBHe. Xoporno H3BeeTHO, qTo OeHOBHyiO pOJih B 

OTBeTe Ha orryx:OJih HrpaiOT T -JIHMcpOU:HThi. .ll:JI.SI HX OIITHMaJihHOH aKTHBaU:HH 

IIOMHMO B3aHMO,n;eifeTBH.SI T-KJieToqHoro peu;errTopa e eOOTBeTeTBYIOIUHM 

aHTHreHoM, rrpe3eHTHpoBaHHhiM B KOMIIJieKee e MOJieKyJiaMH MHC-I HJIH MHC

II, Tpe6yeTex e6aJiaHeHpoBaHHoe B3aHMo,n;e:H:eTBHe eHrHaJIOB e eooTBeTeTByiOIIJ:HX 

KOeTHMYJI.SITOpHhiX (CD28, CD137, OX40, H .n;p.) H KOHHrH6HTOpHhiX (CTLA-4, 

PD-1 H .n;p.) peu:errTopoB, MOJJ:YJIHPyiOIUHX rrpou:eee T-KJieToqHo:H: aKTHBaU:HH. 

HapyrneHHe peryJI.SIU:HH 3Toro B3aHMo,n;e:H:eTBH.SI rrpHBO,Il;HT K Heerroeo6HoeTH 

KJieToK-3cpcpeKTopoB rro.n;aBJI.SITh orryxoJieBhiH poeT. Cy6rrorryJI.SIU:HH peryJI.SITOpHhiX 

T-KJieToK, MHeJIOH,Il;Hhie eyrrpeeeopHI>Ie KJieTKH, U:HTOKHHhi (TGF-~ H IL-10), 

XeMOKHHhi H ,n;pyrHe eyrrpeeeopHbie cpaKTOphi, yqaeTBYIOT B IIO,IJ;aBJieHHH 
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rrponmoorryxoneaoro HMMYHHor o OTBeTa, o6eerreqHaa.SI rrporpeeeHBHhiM poeT 

orryxonH. B HaeTo.s~rn:ee apeM.SI rrpo.IJ,eMOHeTPHPOBaHa B03MO)I(HOeTb yaenHqeHH.SI 

IIpO.IJ,OmKHTenbHOeTH )I(Ji3HH 6onhHbiX pa3nHqHbiMH eonH.IJ,HbiMH orryxon.SIMH IIpH 

rrpHMeHeHHH KneToqHhiX TexHonorHM ( rrpoTHBoorryxoneBbie aaK~HHhi, KnOHhi T

nHMcpo~HTOB, NK-KneToK), MOHOKnOHanhHhiX aHTHTen (aHTHTena K EGFR, HER2, 

VEGF, CD20, CTLA4, PD-1 , PD-Ll H .IJ,p.), ~HTOKHHOB (HHTepcpepoH-anbcpa, 

HHTepne:MKHH-2). O.IJ,HaKo, HeeMOTP.SI Ha 3HaqHTenhHbie yerreXH B neKapeTBeHHOM 

neqeHHH eonH.IJ,HbiX orryxoneM e IIOMO:W:biO HMMYHOTepaiiHH, neqeHHe 

OHKOnOrHqeeKHX 6onbHbiX, oeo6eHHO B paerrpOeTPaHeHHbiX eTa)J,H.SIX 

3a6oneBaHH.SI, rrpe.IJ,eTaBn.SieT TPY.IJ,HO pernaeMYIO rrpo6neMy. 3To BO MHoroM 

o6yenoBneHO pa3BHTHeM rrepBHqHOM H BTOpHqHOM pe3HeTeHTHOeTH K neqeHHIO, 

reTeporeHHOeTbiO OTBeTOB Ha TepaiiHIO H H3MeHqHBOeThiO rrorryn.SI~HH 

orryxoneBhiX KneToK. KpoMe Toro, rrpHMeHeHHe eoapeMeHHhiX epe.IJ,eTB 

HMMYHOTepaiiHH Bbi.SIBHnO B03MO)I(HOeTh II03)J,Hero pa3BHTH.SI 3cpcpeKTa neqeHH.SI H 

HanHqHe Oe06biX THIIOB OTBeTa Ha neqeHHe, .IJ,HarHOeTHKa KOTOpbiX Ha 

eero.IJ,H.SIIIIHHM .IJ,eHh 3aTpy.IJ,HHTenhHa. Bee 3TO TPe6yeT rroHeKa H pa3pa6oTKH 

Ha.IJ,e)I(HbiX 6HOMapKepOB, II03BOn.SIIO:W:HX rrepeOHanH3HpOBaTh neqeHHe. 

11MMYHHa.SI eHeTeMa .SIBn.SieTe.SI OeHOBHOM TOqKOM IIpHnO)I(eHH.SI H rJiaBHbiM 

.IJ,eMeTBYIQ:W:HM KOMIIOHeHTOM HMMYHOTepaiiHH. 0.IJ,HaKO, eerO.IJ,H.SI ee eoeTO.SIHHe 

He yqHThiBaeTe.SI rrpH Ha3HaqeHHH rro.IJ,o6HbiX MeTO.IJ,OB neqeHH.SI. Borrpoehi 

HeiiOnh30BaHH.SI IIOKa3aTeneM eoeTO.SIHH.SI HMMYHHOM eHeTeMbi .IJ,n.SI perneHH.SI 

KnHHHqeeKHX 3a.IJ,aq Ha3HaqeHH.SI H rrpoBe)J,eHH.SI rrpOTHBOOrryxoneBOM TepaiiHH 

oeTaiOTe.SI He.IJ,oeTaToqHo pa3pa6oTaHHhiMH. BMeeTe e TeM Bhi.SIBAAeMbie 

H3MeHeHH.SI HMMYHHOM eHeTeMbi qaeTO OKa3biBaiOTe.SI eXO)I(HMH IIpH pa3HhiX 

noKanH3a~H.SIX 3nOKaqeeTBeHHhiX HOB006pa30BaHHM H MOryT eJiy)I(HTb 

H:eToqHHKOM )J,OIIOnHHTenhHOM HHcpOpMa~HH )J,n.SI rrepeOHanH3a~HH neqeHH.SI. 

BBH.IJ,Y 3Toro, aKTyannHOeTh .IJ,aHHOM .IJ,HeeepTa~HOHHOM pa6oThi He Bhi3hiBaeT 

eOMHeHH.SI . 

IJ:enbiO .IJ,HeeepTa~HOHHOrO Heene.IJ,OBaHH.SI .SIBHnOeb ynyqrneHH:e 

pe3ynnTaTOB neqeHH.SI 60nhHbiX eonH.IJ,HbiMH orryxon.SIMH rryTeM H:eiTOnb30BaHH.SI 
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OQeHKH COCTOHHHH HMMYHHOH CHCTeMbl IIpH IIJiaHHpOBaHHH H npoBe,n:eHHH 

CHCTeMHOH IIpOTHBOOIIyxOJieBOH TepaiiHH. 

HAyq:HAH HOBH3HA HCCJIE,li;OBAHIDI H ,li;OCTOBEPHOCTb 

TIOJiyq:EHHbiX ,[t;AHHbiX 

B ,n:HccepTaQHH HoBHKa A.B. BnepBI>Ie 6oma npoBe,n:eHa ou:eHKa 

BapHa6eJibHOCTH H3MepeHHH HMMYHOJIOrHqeCKHX napaMeTpOB y OHKOJIOrHqecKHX 

60JibHbiX, OIIpe,n:eJieHhl <l:>aKTOpbl, BJIJijiiOIIJ;He Ha BapHa6eJihHOCTb H ee 3HaqeHHe 

.IJ:JIH OQeHKH pe3yJioTaTOB HCCJie,n:oBaHHH. Y CTaHOBJieHa BbiCOKaH 

pacnpOCTJ)aHeHHOCTb HMMYHOJIOrHqecKHX HapyrneHHH y OHKOJIOrHqeCKHX 

6oJibHhiX H .n;aHa HX xapaKTepHCTHKa. Onpe.n;eneHa qacToTa OTKJIOHeHHH B 

IIOKa3aTeJIHX HMMYHHOrO CTaTyca y 60JibHbiX 3JIOKaqecTBeHHbiMH OIIyxOJIHMH, B 

TOM qJicJie y IIaQHeHTOB C nepBHqHO-MHO:>KeCTBeHHbiMH OIIyxOJIHMH. 

OxapaKTepH30BaHa qacToTa H 3HaqHMOCTh H3MeHeHHH IIOKa3aTeneii HMMYHHOH 

CHCTeMbl Ha pa3HbiX 3TaiiaX JieqeHHH 60JibHbiX MeJiaHOMOH, paKOM noqKH, 

KOJIOpeKTaJibHbiM paKOM H capKOMaMH MHrKHX TKaHeH. ,L(aHa xapaKTepHCTHKa 

.IJ:HHaMHqecKHX MapKepOB Bbi:>KHBaeMOCTH, OTpa:>KaiOIIJ;HX TeKyrn;ee COCTOHHHe 

HMMYHHOH CHCTeMbl ( cy6nonyJIHU:HH HMMYHHbiX KJieTOK H HX COOTHOIIIeHHe, 

HMMYHOJIOrHqeCKHe CHH.IJ:pOMbl) y 60JibHbiX MeJiaHOMOH, paKOM noqKH, 

capKOMaMH MHrKHX TKaHeH. fiOKa3aHO, qTQ .IJ:HHaMHqecKHe MapKepbl MOryT HMeTh 

IIpOTHBOIIOJIO:>KHOe BJIHHHHe Ha Bbi:>KHBaeMOCTb IIO cpaBHeHHIO C TeMH :>Ke 

IIOKa3aTeJIHMH, OQeHKa KOTOpbiX 6oiJia IIpOBe,n:eHa .IJ:O JieqeHHH. ,L(OKa3aHa 

B03MO:>KHOCTb pa3Horo nporHOCTHqecKoro a6COJIIOTHbiX 

OTHOCHTeJibHbiX 3HaqeHHH O.IJ:HOrO IIOKa3aTeJIH B MHOro<t>aKTOpHbiX MO.IJ:eJIHX 

Bbi:>KHBaeMOCTH, qTo Tpe6yeT HX pa3,n:eJihHOrO yqeTa H aHaJIH3a B IIOCJie.IJ:Y~QIIJ;HX 

HCCJie,n:OBaHJij{X. ,L(aHa KOMIIJieKCHaH OQeHKa COCTOHHHH HMMYHHOH CHCTeMbl H 

Bbi.IJ:eJieHbl OCHOBHbie rpyiiiibl HMMYHOJIOrHqecKHX CHH.IJ:pOMOB IIpH pa3BHTHH 

3JIOKaqecTBeHHOH onyxOJIH. 

Bee HayqHI>Ie noJio:>KeHJij{, BhiBO.IJ:hi H npaKTHqecKHe peKoMeH.n;au:HH 

.IJ:HCCepTaQHH apryMeHTHpOBaHbl, 060CHOBaHhl H .IJ:OCTOBepHbl. 
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)l;OCTOBepHOCTb rrpe.II;CTaBJieHHbiX .II;aHHbiX o6ecrreqeHa 60JiblliHM qJiCJIOM 

Ha6JIIO.II;eHHH H HCIIOJib30BaHHeM MeTO.II;OB COBpeMeHHOrO CTaTHCTHqeCKOrO 

aHaJIH3a. B HCCJie.II;oBaHHH HCIIOJih30BaHhi 3 040 ou;eHoK cocTO.SIHH.SI HMMYHHOH 

CHCTeMhl y 55 8 60JibHbiX 

HAyqHO-llPAKTWIECKMI 3HAqHMOCTh 

Pe3yJioTaTbi .II;HccepTau;HoHHoro HCCJie.II;OBaHH.SI HMeiOT HecoMHeHH)'IO 

rrpaKTHqecKyiO H HayqH)'IO 3HaqHMOCTh. B xo.II;e HCCJie.II;oBaHH.SI 6om rrpoBe.II;eH 

aHaJIH3 OIIbiTa IIpHMeHeHH.SI pa3JIHqHbiX CTaH.II;apTHbiX H 3KCIIepHMeHTaJibHbiX 

MeTO.II;OB TepaiiHH, rrpoBe.II;eHa OQeHKa HX pOJIH C yqeTOM OCHOBHbiX <l>aKTOpOB 

rrporH03a, qTO II03BOJI.SieT HCIIOJib30BaTb IIOJiyqeHHhie pe3yJioTaThl B KaqecTBe 

pe<l>epeHCHbiX rrapaMeTpOB .II;JI.SI IIJiaHHpOBaHH.SI 6y.II;yi.U:HX KJIHHHqecKHX 

HCCJie.II;oBaHHH. B .II;HccepTau;HH rro.II;TBep)I(.IJ;eHo yxy.II;llleHHe pe3yJioTaTOB JieqeHH.SI 

60JibHbiX MeJiaHOMOH C IIpHMeHeHHeM a.II;'biOBaHTHOH XHMHOTepaiiHH, qTo paHee 

He 6oiJIO IIOKa3aHO B XO.II;e KJIHHHqeCKHX HCCJie.II;OBaHHH. IJOKa3aHhl 

rrpeHMyi.U:eCTBa KOM6HHHpOBaHHOH XHMHOTepaiiHH capKOM M.SirKHX TKaHeH ITO 

cpaBHeHHIO C MOHOXHMHOTeparrHeH B YCJIOBH.SIX peaJihHOH KJIHHHqecKOH rrpaKTHKH 

IIpH yqeTe ycTaHOBJieHHbiX paHee 3HaqHMbiX <l>aKTOpOB IIpOrH03a, qTO TaK)I(e He 

6oiJIO .II;OCTaTOqHO OCBemeHO B paHee rrpoBe.II;eHHbiX HCCJie)l;OBaHHH H MO)I(eT 6oiTb 

COIIOCTaBJieHO JIHlllb C pe3yJioTaTaMH MeTa-aHaJIH30B HeCKOJibKHX HCCJie.II;OBaHHH. 

B pa6oTe orrpe.II;eJieH MHHHMaJihHhiH rrepeqeHh rrapaMeTPOB, 

xapaKTepH3)'IOI.U:HX COCTO.SIHHe HMMYHHOH CHCTeMhl. IJO.II;TBep)I(.IJ;eHa Ba)I(HOCTb 

yqeTa KaK a6COJIIOTHbiX, TaK H OTHOCHTeJibHbiX 3HaqeHHH IIOKa3aTeJieH IIpH 

aHaJIH3e cocTO.SIHH.SI HMMYHHOH cHcTeMbi B HMMYHHOM cTaTyce. ABTopoM 

IIOKa3aHa Ba)I(HOCTb .II;HHaMHqecKHX HMMYHOJIOrHqecKHX MapKepOB B KaqeCTBe 

<l>aKTOpOB IIpOrH03a 3<l><l>eKTHBHOCTH TepaiiHH H B03MO)I(HOCTb HCIIOJib30BaHH.SI 

3TOH HH<l>OpMaQHH )l;JI.SI H3MeHeHH.SI TaKTHKH JieqeHH.SI B rrpou;ecce 

rrpoTHBoorryxoJieBoii Teparrnn. Pa3pa6oTaHHa.SI CHCTeMa rrporH03HpoBaHH.SI 

Bapna6eJibHOCTH HMMYHOJIOrHqecKHX H3MeHeHHH rrpe.II;CTaBJI.SieT co6oii 

HHCTPYMeHT .II;JI.SI ou;eHKH KJIHHHqecKoii 3HaqHMOCTH pa3JIHqnii, Bhi.SIBJieHHhiX rrpn 
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ou;eHKe HMMYHHOrO CTaTyca KaK y O,ll;HOrO 6onhHOrO BO BpeM51 ITOCne,n;OBaTenhHO 

OIJ;eHHBaeMhiX pe3ynhTaTOB na6opaTOpHOrO aHanH3a B KnHHHqeCKOH npaKTHKe, 

TaK H B aHanH3HpyeMhiX rpynnax rrau;HeHTOB B KnHHHqeCKHX HCClle,ll;OBaH~X H 

CHCTeMaTWieCKHX 063opax. 

Pa3pa6oTaHHax B xo,n;e pa6oThi Mo,n;enh rrporH03HpoBaH~ 

nporpeccHpoBaH~ rrpou;ecca B TeqeHHe 3 Mecxu;eB rr03BonxeT 3cpcpeKTHBHO H 

MHOrOKpaTHO OIJ;eHHBaTh rrporH03 y nau;HeHTOB, nonyqaiOiu;HX pa3nHqHhie BH,ll;hl 

TeparrHH H Bhi,n;enxTh rpyrrrrhi 6onhHhiX c 6narorrpHXTHhiM H He6naronp~THhiM 

rrporH030M. 3TO CllOC06CTByeT CBOeBpeMeHHOMY rrepexo,n;y Ha HOBhiH BH,ll; 

neqeHHX, He ,ll;O)KH,ll;aHCh KllHHJ1qeCKOrO yxy,n;rneHHX, qTO MO)KeT cyiu;eCTBeHHO 

yBenHqHTh 3cpcpeKTHBHOCTh rrocne,n;yiOIIJ;eif nHHHH TeparrHH. TaK)Ke pe3ynhTaThi 

CHCTeMhl nporH03HpOBaHHX rrpe,ll;OCTaBnXIOT o6oeKTHBHyiO HHcpOpMaiJ;HIO ,ll;nH 

rrpHHHT~ perneH~ o 3aBeprneHHH HnH rrpo,n;on)KeHHH neqeHHX (rrpe)K,n;e Bcero, 

HMMYHOTeparrHH). 

Anpo6a.._uH pa6oTLI. ITo TeMe ,n;HccepTau;HoHHoro Hccne,n;oBaH~ 

orry6nHKOBaHa 141 pa6oTa, B TOM qHcne 68 pa6oT B )KypHanax, 

peKOMeH,n;oBaHHhiX BAK ,n;nx rry6nHKau;HH MaTepHanoB ,n;oKTopcKHX ,n;HccepTau;Hif. 

IlonyqeH O,ll;HH naTeHT Ha H306peTeHHe, )l;Ba CBH,ll;eTeJihCTBa 0 perHCrpaiJ;HH 6a3 

,n;aHHhiX H O,ll;HO CBH,ll;eTeJihCTBO 0 perHCTpau;HH rrporpaMMhl ,n;nx 3BM. 

Pe3yJihTaThi pa6oThi 6hiJIH rrpe,n;cTaBneHhi B ,n;oKna,n;ax Ha 60 HayqHhiX cpopyMax B 

PoccHH H 3a py6e)KOM. 

Co,LJ,ep~auue pa6oTLI. .ll:HccepTau;Hx cocTOHT H3 BBe,n;eHHX, o63opa 

JIHTepaTyphi, OITHCaHHX MaTepHanOB H MeTO,ll;OB, pe3ynhTaTOB C06CTBeHHhiX 

HCCJie)l;OBaHHH, o6cy)K,ll;eHHX, 3aKJIJOqeH~, 6H6nHorpacpHqecKOrO CITHCKa H 

rrpHllO)KeHHH. 06Iu;HH o6oeM ,ll;HCCepTaiJ;HH COCTaBnHeT 370 crpaHHIJ; C 22 

Ta6nHu;aMH, 66 pHcyHKaMH. CrrHcoK nHTepaTyphi BKJIJOqaeT 405 HCToqHHKOB, B 

TOM qHcne 57 OTeqecTBeHHhiX, 348 3apy6e)I(HhiX rry6JIHKaiJ;HH. 

Bo BBe,LJ,enuu ,n;aeTcx o6ocHoBaHHe aKTyanhHOCTH TeMhi, cTeneHh ee 

pa3pa60TaHHOCTH, 

ccpopMynHpoBaHa 
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IIpaKTWieCKM: 3HaqHMOCTb pa60Tbl, IIpHBO,[(HTC~ MeTO,[(OJIOr~ HCCJie,[(OBaH~ H 

IIOJIO)I(eH~, BbiHOCHMbie Ha 3aiiJ:HTy, JIHqHoe yqaCTHe aBTOpa, CTeiieHb 

,[(OCTOBepHOCTH H arrpo6au;~ pe3yJibTaTOB, BHe,n:peHHe pe3yJibTaTOB B 

KJIHHHqeCK)'lO rrpaKTHKy. 

B rJiaue 1 (063op JIHTepaTypbi) rro,n:po6Ho H3JiaraiOTC~ pa3JIHqHbie acrreKTbi 

OQeHKH COCTO~H~ HMMYHHOM CHCTeMbi: MeTO,[(bl ee OQeHKH, BOCIIpOH3BO,[(HMOCTb 

pe3yJibTaTOB HCCJie,[(OBaHH~ HMMYHOJIOrHqeCKHX 6HOMapKepOB, B03MO)I(Hble 

HapyrneHH~ B pa6oTe HMMYHHOM cHcTeMbi rrpH orryxoneBoM pocTe. O,n:HHM H3 

IIO,[(pa3,[(eJIOB B :nOM rJiaBe ~BJI~eTC~ BbiiiOJIHeHHbiM aBTOpOM CHCTeMaTHqeCKHM 

0630p «l1CIIOJib30BaHHe OQeHKH COCTO~HH~ HMMYHHOM CHCTeMbl y 

OHKOJIOrHqeCKHX 60JibHbiX B KaqecTBe rrpe,n:HKTHBHbiX H IIpOrHOCTHqecKHX 

<l_>aKTOpOB>>. 

B rJiaBe 2 (MaTepHaJI H MeTO,[(bl HCCJie,[(OBaHH~) OIIHCbiBaiOTC~ ,[(H3aMH 

HCCJie,[(OBaHH~, OQeHHBaeMbie rrapaMerpbi, xapaKTepHCTHKa 60JibHbiX, MeTO,[(bl 

CTaTHCTHqeCKOM o6pa60TKH ,[(aHHbiX. B HCCJie,[(OBaHHe BKJIJOqeHbl 55 8 60JibHbiX C 

MeJiaHOMOM (348), rroqeqHO-KJieTOqHbiM paKOM (88), KOJIOpeKTaJibHbiM paKOM 

(33), capKOMaMH ~rKHX TKaHeM (53) H rrepBHqHO-MHO)I(eCTBeHHbiMH orryxOAAMH 

(34), y KOTOpbiX HCCJie,[(OBaJIC~ 3041 HMMYHHbiM CTaTyCM ABTOpOM 

HCIIOJib30BaJIHCb HeCKOJibKO cTaTHCTHqecKHX cHcTeM:Hccne,n:oBaHHe BACl1Jll1CA 

IIpOBO,[(HJIOCb ,[(JI~ OQeHKH BapHa6eJibHOCTH IIOKa3aTeJieM HMMYHHOrO CTaTyca rrpH 

IIOBTOpHbiX H3MepeHH~X. B Hero BKJIIOqaJIHCb IIOCJie,[(OBaTeJibHO co6paHHble 

OQeHKH COCTO~HH~ HMMYHHOM CHCTeMbl, H BIIOCJie,[(CTBHH IIpOBO,[(HJiaCb HX 

MHOrOKpaTHM: IIOBTOpHa~ OQeHKa. B HCCJie,[(OBaHHe I103l1J1C BKJIJOqaJIHCb 

HMMYHHhie cTaTycbi 6oJihHbiX MeJiaHOMOM, capKoMaMH ~rKHX TKaHeii, KPP H 

IlKP. ,z:::t;AA IIO,[(TBep)l(,[(eHH~ peJieBaHTHOCTH Bbi60pKH 6biJIO IIpOBe,n:eHO 

Hccne,n:oBaHHe PEI1Pl13A. B HeM o6oeKTaMH Ha6niO,n:eH~ 6biJIH rrau;HeHTbi, 

IIOJiyqaBIIlHe OIIpe,n:eJieHHbiM BH,[( JieqeHH~,z:::t;JI~ IIOJiyqeHH~ BOCIIpOH3BO,[(HMbiX 

OQeHOK 3<l_><l_>eKTHBHOCTH aHaJIH3 6biJI orpaHHqeH TOJibKO rpyrrrraMH IIaQHeHTOB C 

O,[(HOTHIIHbiM JieqeHHeM, B KOTOpbie BXO,[(HJIO 6oJiee 15 rrau;HeHTOB. J1ccJie,[(OBaHHe 

AHCT rrpoBO,[(HJIOCb ,n:n~ ou;eHKH KpaTKocpoqHoii ,n:HHaMHKH H3MeHeHHM 
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11MMYHHOrO CTaTyca Ha £l>oHe JieqeHml 11MMYHHbie CTaTyCbi 60JibHbiX MeJiaHOMOH, 

capKoMaMI1 M51TKI1X TKaHeil, KPP 11 IIKP. EoJibiiiaSI qacTb 6oJibHbiX 113 

11ccne~oBaHI1SI BACHJII1CA 6hma BKmoqeHa B 3TO 11ccne~oBaH11e. ,[(AA 

TIO~TBep)l(~eHI1SI peJieBaHTHOCTI1 Bbi60pK11 6biJIO npoBe~eHO 11CCJie~OBaHI1e 

PEIIPH3A. B HeM o6oeKTaMI1 Ha6mo~eHI1SI 6biJII1 nau;11eHThi, nonyqaBIII11e 

onpe~eneHHhiH Bl1~ neqeHI1SI Hccne~oBaHI1e AHCT npoBo~I1JIOCb ~JISI ou;eHKI1 

KpaTKocpoqHoil ~11HaMI1KH 113MeHeHI1H 11MMYHHoro cTaTyca Ha £1>oHe neqeHI1SI. B 

Hero 6biJII1 BKmoqeHbi TOJibKO 6oJihHhie MenaHoMoil, CMT 11 IIKP, y KOTOpbiX 

11MMYHHbiH CTaTyc 6biJI OIJ;eHeH ~0 JieqeHI1SI 11 Ha £l>oHe nepBbiX 6 He~eJib Tepan1111, 

T.e. ~o nnaHOBOH ou;eHKI1 3£l>£l>eKTI1BHOCTI1 neqeHmi no CI1CTeMe RECIST. 

Hccne~oBaHI1e BACHJII1CA npoBo~I1JIOCb ~JISI ou;eHKI1 Bap11a6eJibHOCTI1 

noKa3aTeneH. 11MMYHHoro cTaTyca np11 noBTOpHbiX 113MepeHI1SIX. B Hero 

BKJIIOqaJII1Cb TIOCJie~OBaTeJibHO co6paHHbie OIJ;eHKI1 COCTOSIHI1SI 11MMYHHOH 

CI1CTeMbi, 11 BTIOCJie~CTBI111 TipOBO~I1JiaCb 11X MHOrOKpaTHaSI TIOBTOpHaSI OIJ;eHKa. B 

11CCJie~OBaHI1e fl03HHC BKJIIOqaJII1Cb 11MMYHHbie CTaTyCbi 6oJibHbiX MeJiaHOMOH, 

capKoMaMI1 MSirKI1X TKaHeil, KPP 11 IIKP. EoJihiiiaSI qacTb 6oJibHbiX 113 

11ccne~oBaHmi BACHJII1CA 6bma BKmoqeHa B 3TO 11ccne~oBaH11e. He 6biJIO 

BKJIIOqeHO B 11CCJie~OBaHI1e 3 0 60JibHbiX C ~11arH03aMI1, OTJII1qHblMI1 OT 

nepeqi1CJieHHbiX Bbiiiie. 

,[(JISI TIO~TBep)l(~eHI1SI peJieBaHTHOCTI1 Bbi60pK11 6biJIO npoBe~eHO 

11ccne~oBaH11e PEITPH3A. B HeM o6'heKTaMI1 Ha6mo~eHmi 6biJII1 nau;11eHThi, 

nonyqaBIIII1e onpe~eneHHhiH Bl1~ neqeHI1SI. HaMI1 npoBO~I1JIOCb cpaBHeHI1e 

napaMeTPOB 3£l>£l>eKTI1BHOCTI1 Tepan1111 y nau;11eHTOB, BKJIIoqeHHbiX B 

11ccne~oBaH11e IT03HHC, TaKI1X KaK qacToTa 00, B,[(IT 11 OB. ,[(JISI nonyqeHmi 

BOCTip0113BO~I1MbiX OIJ;eHOK 3£l>£l>eKTI1BHOCTI1 aHaJII13 6biJI orpaHI1qeH TOJibKO 

rpynnaMI1 nau;11eHTOB C O~HOTI1TIHbiM JieqeHI1eM, B KOTOpbie BXO~I1JIO 6oJiee 15 

nau;11eHTOB. HcKmoqeHmi 6hiJII1 c~enaHbi TOJibKO ~JISI rpynn nau;11eHTOB, KOTOpbie 

nonyqanH MOHOTepanmo 11Hri1611TopaMI1 BRAF 11 MOHOTepanmo HHTep£1>epoHoM

anb£l>a y 60JibHbiX ~11CCeMI1H11pOBaHHOH MeJiaHOMOH (6biJIO BKJIIoqeHO MeHbiiiee 

KOJII{qeCTBO Ha6mo~eHI1H ). 

7 



J1CCJie.IJ:OBaHHe AJ1CT npOBO.IJ:HJIOCb .IJ:llil OU:eHKH KpaTKOCpoqHOH .IJ:HHaMHKH 

H3MeHeHHH HMMYHHoro cTaTyca Ha <l>oHe neqeHIDI. B Hero 6oiJIH BKmoqeHDI 

TOJihKO 6onoHDie MenaHOMOH, CMT H IIKP, y KoTopDix HMMYHHDIH cTaTyc 6om 

ou:eHeH .n:o neqeHH5~ H Ha <l>oHe nepBoiX 6 He.n:eno Tepanww, T.e . .n:o nnaHOBOH 

ou:eHKH 3<l><l>eKTHBHOCTH neqeHIDI no cwcTeMe RECIST. 

r JiaBa 3 C06CTBeHHbiX HCCJie.IJ:OBaHHH nOCB5II.U;eHa OU:eHKH 

peJieBaJieHTHOCTH KJIHHwqeCKHX .IJ:aHHDIX H <l>aKTOpOB nporH03a y 60JibHDIX, 

BKJIIoqeHHbiX B HCC.IJ:e.IJ:OBaHHe (PEI1Pl13A ). 

llpoaHaJIH3HpOBaB nOKa3aTeJIH 3<l><l>eKTHBHOCTH TepanHH HCCJie.n:yeMbiX 

60JibHbiX, aBTOp npHIIIeJI K BbiBO.IJ:Y 0 COOTBeTCTBHH nonyqeHHbiX pe3yJioTaTOB 

JieqeHH51 pe3yJioTaTaM ony6JIHKOBaHHDIX B .IJ:OCTynHOH JIHTepaType HCCJie.IJ:OBaHHH. 

Y nonyJI5~U:HH BKJIJOqeHHDIX B HCCJie.IJ:OBaHHe 60JibHbiX 60JibHbiX B 60JibiiiHHCTBe 

cnyqaeB Ha6JIIO.IJ:aJIHCb 6onee HH3KHe nOKa3aTeJIH 3<l><l>eKTHBHOCTH TepanHH, 

oTpa)l(aiOI.U;He BKJIJOqeHHe 6oJihHhiX Ha 6onee n03.IJ:HHX 3Tanax neqeHHH. BMecTe c 

TeM He BbffiBJieHO 3HaqHMbiX paCXO)I(.IJ:eHHH no 3<l><l>eKTHBHOCTH CTaH.n:apTHbiX 

MeTO.IJ:OB TepanHH H B3aHMOOTHOIIIeHHIO 3<l><l>eKTOB 3THX MeTO.IJ:OB B 

MHOro<l>aKTOpHoiX MO.IJ:eJIHX. llOKa3aHO, qTo JieqeHHe OKa3biBaJIO cyi.U;eCTBeHHOe 

BJIIDIHHe KaK Ha noKa3aTeJIH OB, TaK H B,ZUJ. ABTop no.n:qepKHBaeT, qTo 

HMMyHonorwqecKwe acneKThi .n:eiicTBH5~ pe)I(HMOB neqeHHH qacTo OKa3hiBaJIHCh 

Ba)I(HDIMH .IJ:mi Mo.n:eneH: OB H B,ZUJ, no3TOMY 3TH oco6eHHOCTH .IJ:OJI)I(HDI 6oiTh 

yqTeHDI npw .IJ:aJihHeiirneM H3yqeHHH napaMeTpoB, xapaKTepH3YIOIIJ:HX HMMYHHDIH 

CTaTyc. 

B 4 r Jiase onpe.n:enHnaco BocnpoH3BO.IJ:HMOCTh ou:eHKH HMMYHHoro cTaTyca 

MeTO.IJ:OM npOTOqHOH U:HTOMeTPHH-BacHJIHCa. KaK H3BeCTHO, nOHCK 6HOMapKepOB 

5IBJIHeTCH KJIJOqeBOH 3a.IJ:aqeif B COBpeMeHHOH HMMYHOOHKOJIOrHH. llpH nOHCKe 

MapKepa .IJ:JIH MOHHTOpHHra TeqeHIDI 3a6oJieBaHIDI HaH60Jiee qacTDIM 

HCnOJio3yeMbiM CTaTHCTHqeCKHM TeCTOM 5IBJIHeTCH OU:eHKa ypOBHH nOKa3aTeJIH B 

.IJ:HHaMHKe. ABTOp no.n:qepKHBaeT, qTo .IJ:a)l(e npH OTHOCHTeJibHO He60JibiiiOH 

BDI60pKe nau;HeHTOB pe3yJioTaT aHaJIH3a 3aBHCHMDIX Ha6JIIO.IJ:eHHH MO)I(eT 6DITb 
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CKOMIIpOMeTHpOBaH H3-3a BapHa6eJihHOCTH H3MepeHHM IIOKa3aTeJieM, B TO BpeMH 

KaK IIpH aHaJIH3e He3aBHCHMhiX Ha6JIIO.[(eHHM TaKoro He IIpOHCXO.[(HT. 

B OHKOJIOrHH HMM)'HOJIOrHtieCKHe MapKephi .[(0 CHX IIOp HBJIHIOTCH 

3KCIIepHMeHTaJihHhiMH, BBH.[(y qero e.[(HHCTBeHHhiM CIIOC060M HX O:QeHKH 

HBJIHeTCH H3MepeHHe rrpe.[(eJIOB cornacHH. B rrpe.[(cTaBJieHHOM HCCJie.[(oBaHHH 

BapHa6eJihHOCTh, CBH3aHHaH C rrpo60IIO.[(rOTOBKOM H xapaKTepOM o6pa3:Qa, 6hiJia 

HCKJIIOqeHa IIOJIHOCThiO, IIOCKOJihKY IIOBTOpHOM rrpo60IIO.[(rOTOBKH IIpH aHaJIH3e 

He .[(eJiaJIOCh. TaKHM o6pa3oM, rronyqeHHhie .[(aHHhie IIOKa3hiBaiOT pa3Mephi 

BapHa6eJihHOCTH pyqHoro reMTHpOBaHHH KaK OCHOBHOrO MeTO.[(a, rrpHMeHHeMOrO 

Ha cerO.[(HHIIIHHM .[(eHh B IIpOTOqHOM :U:HTOMeTpHH. 

B 5 r JiaBe o:u;eHHBanach pacrrpocrpaHeHHOCTh HMMyHonorHqecKHX 

HapyiiieHHM IIpH 3JIOKaqeCTBeHHhiX COJIH.[(HhiX orryxoJIHX. 

HaH6onee HHTepeCHOM HBJIHeTCH rJiaBa 6, B KOTOpOM orrpe.[(eJIHJiaCh pOJih 

HMMYHOJIOrHqecKHX IIOKa3aTeJieM H HMM)'HOJIOrHqecKHX CHH.[(pOMOB B KaqecTBe 

rrporHOCTHqecKHX H rrpe.[(HKTHBHhiX <}laKTopos. AsTopoM rroKa3aHa 3HaqHMOCTh 

.[(JIH rrporHo3a OB H B,ZUI ypoBHH neiiKO:U:HTOB .[(O neqeHHH, 3HaqHMOCTh 

IIOBhiiiieHHOrO ypoBHH NK.-KJieTOK OKa3aJiaCh IIpOTHBOIIOJIO)KHOM .[(JIH pa3HhiX 

BH.[(OB TepaiiHH. IlpH O:QeHKe HMMYHHOrO CTaTyca .[(0 JieqeHHH CHH)KeHHhiM 

yposeHh T-JIHM<}lo:u;HTOB HBJIHJICH He3aBHCHMhiM OT neqeHHH He6narorrpHHTHhiM 

<}laKTopoM rrporHo3a 3<}l<}leKTHBHOCTH a.[('hiOBaHTHOM TeparrHH. AsTopoM TaK)Ke 

rro.[(po6Ho H3yqeH pH.[( .[(pyrHx HMMyHonorHqecKHX rroKa3aTene:H:, TaKHX KaK T 

xenrrephi, QTJI, peryJIHTopHhie T-KJieTKH, NKT-KneTKH H T . .[(., H o:u;eHeHa HX 

3HaqHMOCTh .[(JIH KJIHHHqecKOrO TeqeHHH 3a6oJieBaHHH IIpH pa3HhiX BH.[(aX 

TeparrHH. 

B r JiaBe 7 .[(aHa o:u;eHKa .[(HHaMHKH HMMyHonorHqecKHX rroKa3aTene:H: B 

Haqane TepaiiHH B KaqecTBe rrporHOCTHqecKHX H rrpe.[(HKTHBHhiX <}laKTOpOB B 

HCCJie.[(oBaHHH AMCT. l'byqeHa qacToTa H3MeHeHHM HMMyHonorHqecKHX 

IIOKa3aTeJieM ITO.[( B03.[(eMCTBHeM OT.[(eJihHhiX BH.[(OB JieqeHHH; O:QeHeHO 

IIpOrHOCTHqecKOe H rrpe.[(HKTHBHOe 3HaqeHHe H3MeHeHHH IIOKa3aTeJieM 

spO)K.[(eHHOM HMMYHHOM cHcTeMhi; T-KJieToqHoro 3BeHa HMMYHHOM cHcTeMhi; 
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cooTHOIIIeHIDI IIOKa3aTeneH: HMMYHHOH cHcTeMhl; B-KJieTo~Horo 3BeHa HMMYHHOH 

CHCTeMbi. 

B rJiaBe 8 IIpOH3Be.n:eH KOMIIJieKCHbiH amUIH3 HCIIOJib30BaHIDI napaMeTPOB 

HMMYHHOrO CTaTyca B Ka~eCTBe <PaKTOpOB IIpOrH03HpOBaHH51 Te~eHH51 6oJie3HH H 

3<P<PeKTHBHOCTH TepaiiHH B KOHTeKCTe MeXaHH3MOB pa3BHTIDI 

IIpOTHBOOIIyxoJieBoro HMMYHHOrO OTBeTa. 

B rJiase 9 npOH3Be.n:eHo nporH03HpoBaHHe nporpeccHpoBaHH51 Ha 

ropH30HTe TPeX MeCnJ;eB Ha OCHOBaHHH OI.J;eHKH COCT051HH51 HMMYHHOH CHCTeMbi. 

,Z:Vr51 peiiieHH51 3TOH 3a.n:a~H 6hiJia C03.1J:aHa MO.IJ:eJib IIpOrH03HpOBaHIDI 

IIporpeCCHpOBaHIDI onyxoJIH Ha OCHOBe KJIHHH~eCKHX H HMMYHOJIOrH~eCKHX 

napaMeTPOB. B Ka~eCTBe KJIHH~ecKHx napaMeTPOB ~HTbiBaJIHCb: 3a6oneBaHHe, 

CTa.IJ:H51, IIpOrHOCTH~eCKa51 rpynna 3a6oJieBaHIDI, IIOJI, B03paCT, BpeM51 OT Ha~aJia 

TepaiiHH H OT IIOCTaHOBKH .IJ:HarH03a (3JIOKa~eCTBeHHOH OIIyxOJIH), a TaiOKe 

xapaKTepHCTHKH npoBO.IJ:HMoro ne~eHIDI. B Ka~ecTBe HMMYHOJIOnl~ecKHX 

napaMeTPOB HCIIOJib30BaJIHCb TeCTbi nepBoro ypoBH51: T- H B-JIHM<l:>ou;HTbi, NK

KJieTKH, U:T JI, Th, JIHM<l:>ou;HTbi H HPH. 

06cy~euue non~eHHbiX .n:aHHbiX npe.n:cTaBJieHo B rJiase 10. ABTOP 

aHaJIH3HpyeT IIOJI~eHHbie pe3yJibTaTbi, COIIOCTaBJI51eT HX C HMeiOIIJ,HMHC51 B 

.IJ:OCTYIIHOH JIHTepaType .n:aHHbiMH IIO 3TOH IIp06JieMe. 

BLIBOJJ;hi. C<PopMynHpoBaHHhie .n:HccepTaHTOM BbiBO.IJ:bi KoppeKTHbi, B 

IIOJIHOH Mepe OTPa)l(aiOT peiiieHHe IIOCTaBJieHHbiX 3a.n:a~. 

llpaKTHqeCKHe peKOMeH,IJ;aD,HH COOTBeTCTBYIQT BbiBO.IJ:aM H OCHOBHbiM 

IIOJIO)I(eHIDIM IIpOBe.~J:eHHOrO HCCJie.~J:OBaHIDI. 

Ha OCHOBaHHH IIOJI~eHHbiX B .IJ:HCCepTai.J;HOHHOH pa60Te pe3yJibTaTOB aBTOp 

peKoMeH.n:yeT npoBO.IJ:HTb ou;eHKY cocT051HH51 HC B npou;ecce npoBe.n:eHH51 JII06o:H: 

TepaiiHH .1J:JI51 OIIpe.n:eJieHIDI IIpOrH03a 3a6oJieBaHIDI H 3<P<PeKTHBHOCTH 

IIpOBO.IJ:HMOrO Jie~eHH51. 

Pa6oTa o<PopMJieHa B COOTBeTCTBHH c Tpe6oBaHIDIMH rocT. 
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l1rrniOcTpa~HH OTPa)l(aiOT co.l(ep)l(aHHe H3naraeMoro MaTepHana. 

ABTOpeQ_lepaT CO.l(ep)I(HT KpaTKOe H3JIO)I(eHHe OCHOBHbiX IIOJIO)I(eHHM .l(HCCepTa~HH 

H rronHocT:oiO cooTBeTCTByeT TPe6oBaHIDIM BAK P<l>. 

IlpHH~HIIHaJibHDIX 3aMeqaHHM K pa6oTe HeT. 

B rrpo~ecce 03HaKOMJieHIDI c co.l(ep)l(aHHeM pa6oT:oi B03HHKJIH Borrpoc, 

KOHKpeTHO KaKHe H3 H3yqeHHDIX aBTOpOM HMMYHOJIOrHqecKHX rrapaMeTPOB 

cne.l(yeT peKoMeH.l(OBaT:o .l(JI.SI rrpaKTHqecKoro 3.l(paBooxpaHeHH.SI. 

3AKJIIO"l:IEHHE 

AKTyan:oHocT:o, HayqHa.SJ: HOBH3Ha, o6oeM H rny6HHa rrpoBe.l(eHHDIX 

HCCJie.l(OBaHHM, COBpeMeHHOe MeTO.l(HqecKoe o6ecrreqeHHe pa6oT:oi, 

.l(OCTOBepHOCTb IIOJiyqeHHDIX .l(aHHDIX, rrpaKTHqeCKa.SI 3HaqHMOCTb pe3yJI:oTaTOB, 

IIOJIHOTa H3JIO)I(eHH.SI MaTepHaJIOB .l(HCCepTa~HH B orry6JIHKOBaHHbiX pa6oTaX 

rro3BOJI.SIIOT 3aKJIIOqHTh, qTo .l(HccepTa~HOHHa.SI pa6oTa HoBHKa AneKce.SI 

BHKTOpOBHqa «I1epCOHaJIH3a~H.SI CHCTeMHOM JieKapCTBeHHOM TepaiiHH y 60JibHbiX 

COJIH.l(HbiMH orryxOJI.SIMH Ha OCHOBe O~eHKH HMMYHOJIOruqeCKHX IIOKa3aTeJieM», 

6a3HpJIO~a.SIC.SI Ha 60JibiiiOM H perrpe3eHTaTHBHOM KJIHHHqecKOM MaTepHane, 

.SIBJI.SieTC.SI HayqHOM KBaJIHQlHKa~HOHHOM pa60TOM, B KOTOpOM Ha OCHOBaHHH 

BbiiiOJIHeHHDIX aBTOpOM HCCJie.l(OBaHHM ocy:rn;eCTBJieHO peiiieHHe aKTYaJibHOM 

HayqHOM rrpo6JieMDI - rrepCOHaJIH3a~HH TepaiiHH Ha OCHOBe KJIHH~eCKHX H 

HMMYHOJIOrHqeCKHX rrapaMeTPOB, HMeiO~eM cy:rn;eCTBeHHOe TeopeTHqecKoe H 

rrpaKTHqecKOe 3HaqeHHe .l(JI.SI OHKOJIOrHH H HMMYHOJIOrHH. 

Ilo aKTJaJibHOCTH, o6oeMy rrpoBe.l(eHHbiX HCCJie.l(OBaHHM, MeTO.l(HqecKOMY 

ypOBHIO, HayqHOM HOBH3He H rrpaKTHqecKOM 3HaqHMOCTH .l(HCCepTa~HOHHa.SI 

pa6oTa HoBHK A.B. cooTBeTCTByeT BCeM Tpe6oBaHH.SIM rr.9 «IlOJIO)I(eHH.SI o 

rrpHCY)I(.l(eHHH yqeHDIX cTerreHeil», YTBep)l(.l(eHHoro IlocTaHOBJieHHeM 

IlpaBHTen:ocTBa PoccHilcKoil <l>e.l(epa~HH .N~ 842 oT 24.09.2013 r. (B pe.l(aK~HH 

rrocTaHoBJieHHM IlpaBHTeJI:OCTBa PoccHMCKOM <l>e.l(epa~HH .N~ 335 OT 21.04.2016 r. , 

.N~ 748 OT 02.08.2016, .N~ 650 OT 29.05 .2017, .N~ 1024 OT 28.08.2019, .N~ 1168 OT 

01.10.2018 r. OT 20.03.2021 r . .N~ 426), rrpe.l(n.SIBJI.SieMhiM K .l(HCCepTa~H.SIM Ha 
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COHCKaHHe yqeHOM CTeiieHH ,IJ;OKTOpa HayK, a ee aBTOp 3aCJIY)I(HBaeT IIpHCY)I(,IJ;eHIDI 

HCKOMOM yqeHOM CTeiieHH )J;OKTOpa Me,IJ;HU:HHCKHX HayK ITO CIIeiJ;HaJibHOCUIM 3.1.6. 

0HKOJIOriDI, nyqesrur TeparriDI, 3.2.7. Annepronormi H HMMyHonoriDI. 

Be.n;ymHH: HayqHhiM coTpy,n;HHK na6opaTopHH 
KJIHHHqeCKOH HMMYHOJIOrHH <I>rEY «I-IMI1I.J; OHKOJIOrHH 
HMeHH H. H. EnoxHHa» MHH3,n;pasa PoccHH N / 
)10KTop Me)1H!1HHCKHX HayK, rrpocj>eccop · d\ q ~ 

«20 » OKT.SI6p.H2022 r. 

IIo.n;rrHCb .n;.M.H. 3.r. Ka.n;arH.n;3e <<3aBep.HIO» 
YqeHhiH ceKpeTapb 
<I>rEY «I-IMI1I.J; OHKOJIOrHH 
HMeHH H.H. EnoxHHa» MHH3,n;pasa PoccHH 
K.M.H. 
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