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ITPOT'PAMA

3a 0etiHOCMma Ha copyjicetue
,, bvreapcka Acoyuayus no knunuuna umynono2us
npe3 2013 2o0una

1. OPTAHU3AIIMOHHA JJEMHOCT

1.1. IlpoBexknane Ha 3acenanue Ha YC Ha 3 Mecena, a mpu HEOOXOIUMOCT TI0-
4ecTo.

1.2. WEB crpanuna na BAKU

= JIpe3 2013 r. mie npoabku OTpaszsiBaHeTo Ha jaeHocTtTa HAa BAKU, B T.u.
nH(pOpMAITS 32 HAIIMOHAIHA ¥ MEXIyHApOIHH (OpyMH B 007acTTa HA UMYHOJIO-
THsTa, TPAHCIIAHTOJIOTUSATA, TIEYaTHU U3/IaHUs U IPYTH HOBUHHU.

* [Ile ce myOnukyBa uHpopmalys, HaCOYEHA KbM MJAJAMTE CHEIUATHUCTH,
KeJaely Jia CelraIu3upar u a NpuIoOHAT CIeHUalHOCT B bbarapus, kakTo u
nH(pOpMAITHS 3a HArpaay ¥ CTHIICHIUH 33 Y4aCTHE B HAIIMOHAITHU U MEKIYHAPOIHU
dbopymu.

» EjkeqHEeBHO MpoOBepsiBaHE Ha €JIEKTPOHHATA MOLIA.

1.3. HabupaHe Ha HOBH YJICHOBE.

2. MYBJIMKAIITAOHHA JEMHOCT

1.1. Mi3naBane Ha TOMWIIHHUK 6-TH Opoif Ha AcommanusaTa ¢ WHboOpMaIHs 3a
MpoBeZIeHUTE KypcoBe U KoHpepeHmu mpe3 2012 roguna.

1.2. IIponwpmxaBane chOMpaHe Ha Marepuan 3a VcTopus Ha UMYHOJIOTHATA,
KOWTO J1a ce 00001y 1 myOarKyBa Ha caiita Ha BAKUW u B rogumiHuka.

1.3. Ily6nukyBane B otneneH Opoit/kamxka Ha BAKUW n Ha AHanuTHYHUTE
MPUHUUIM 32 U3BbPIIBAHE Ha MMYHOJIOTHYHM M3CJIEABAHUS U TUArHOCTUYHO-JIE-
4eOHU aJITOPUTMHU.

3. BOK

= [IpoabmkaBaHE HA CXEMHTE:

Cxema 1 3a onpenensiae Ha umyHorooynuau (I, A, M, E), C3 u C4 dpakuuun
Ha komruieMenTa, CPII — 3 mukbia ¢ mo 2 npodw;

Cxemu 24 (AHA n antu-/IHK anrturena), 2b (EHA anturena); 2B (AHLIA),
2]1 — anTukapauonunuHoBU U f2-GP anTrTena — 1 muksia ¢ o 2 npoodwu;

Cxema 3 — onpenenstue Ha HLA-B27 — 1 nuksi ¢ 5 npobu;

Cxema 4 — GroyIUTUTOMETPUIHY M3CIICIBAHMUS.

» BxmouBane Ha HoBH napametpu — CCP6.
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4. MTPOBEXXJIAHE HA KOH®EPEHIIUN

4.1. HatimonanmHa koH(MEpeHIus 1Mo KIMHUYHA UMYHOJIOTHA Ha Tema: ,, iMyHo-
JIoTHATA 32 0-100po 371paBe”, 2526 anpui 2013, Crapo3aropcku MUHEpaIHU OaHH,
MOCBETeHA HAa MeXayHapoIHUs ACH HA UMYHOJIOTHUSITA.

4.2. 8-ma Hanonanna koH(pepeH1Ms 3a OIIeHKa Ha Ka4eCTBOTO B UMYHOJIOTUSATA,
M. nekemBpu 2013 rox., Codust, opranuzupaHa CbBMECTHO ChC CeKIus ,,JiMmyHo0-
rus kpM CYh.

4.3. HarimonanmHa paboTHA cpelia 1o TPaHCIUIaHTAMs Ha XeMOIIOETHYHH CTBO-
JIOBM KJIETKH, OPTraHU3HpPaHa CbBMECTHO C BBJIrapCcKOTO XeMaTOJIOrMYHO JIPY>KECTBO,
21-22 mapt 2013, CangaHcku.

5. BPb3KH CbC CXO/JHH OPTAHU3ALIUN

5.1. Yuactue Ha npod. AntbHroBa B cpemia Ha UEMS mpe3 2013 .
5.2. XapMoHu3alus Ha HalaTa mporpama 3a 00y4eHrue ¢ UMYHOJIIOTUYHHS Ky-
puxyiym ot ,,Cunsta kaura® Ha UEMS.

6. HAT'PAIM U CTUIIEH/IUU 3A YYACTHUE
B HAIIMOHAJIHU U MEXITYHAPOJAHHU ®OPYMH

— Crunenauy 3a yyacTue B HallMOHAJIHU (GopyMu — S5 Oposi;

— Harpanu 3a mocrepu — 2 6pos;

— Crumnenaus 3a ygacThe B MEXIyHApOIHN (GOPYMHU; KPaTKOCPOUHH CIICIHa-
JU3alUu B 4y>KOMHA.
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UCTOPUA U BBAELIE HA ®JIOYIHUTOMETPUSATA
B BbJITAPUA

E. Haymoea, Xp. Tackog
Hayuna xongepenyus ,,25 200unu groyyumomempus ¢ bvieapus
29 noemepu 2012, RIU — [Ipasey

HUCTOPHUATA...

Hcropusra 3amousa npe3 Bropara cBeToBHa BOiHA, HO Thil KaTo HH(OpMAIHsITa
e knacudumpana, easa npe3 1947 ronuHa ca myOIUKyBaHH CHOOIIEHUS OTHOCHO
pa3paboTBaHe Ha MOTOYEH UTOMETHP 32 OTKpUBaHE HAa OakTepuu B aepo3onu. Llen-
Ta € Obp30TO HACHTU(UIIMPAHE BBB Bh3/AyXa HA OAKTEPHUU U CIIOPH, H3IIOJI3BAHU B
OuonornyHara BoiiHa. IHCTpYMEHTBT NpeaCcTaBiIsiBa 00BUBKA OT (DMIITPUPAH BB3IyX
Y TIpeMHUHAaBAII Mpe3 ThMHO I10JIe TTIOTOK, OCBETEH OT Kamepa.

IIpe3 1948 1. e pa3padoren Panen knerbuen Oposa Ha Katherine Williams and
C.S. Sanders. I1pe3 1960 r. e uzo6peten Cell Sorter (FACS) ot Bonep, Cywidt, Xroner,
Xep3eHOeHT | IpyTH, YUATO IEJT € Ja HaupaBAT GIOyIUTOMETPHS U COPTHPAHE Ha
xu3HecriocooHu kieTku [Ipe3 1968 r. Wolfgang Gohde ot ynuepcurera B MroHcTep,
I'epmanus, pa3paboTBa MbPBOTO yCTPOUCTBO, Oa3zupano Ha (uryopecuenuus (ICP 11),
a B 1968/69-ICP 11 ce nosiBsBa 3a MbpBU BT Ha MMa3apa OT HEMCKHS MPOU3BOIUTEI
Partec upe3 Phywe AG B I'boTHHTEH.

Ckopo cites1 TOBa ca pa3paboTeHH CIeTHUTE HHCTPYMEHTH:

e 1971 — Cytofluorograph ot Bio/®usuka Systems Inc.

(ITo-xwcnO: Ortho Diagnostics)

e 1973 — PAS 8000 ot Partec

e 1974 — mepBusaT uactpymeHnT FACS ot Becton Dickinson

e 1975 — ICP 22 ot Partec u Phywe

e 1977/78 — Epics ot Coulter (1977/78)

OpUTrHHATHOTO UME Ha TEXHOJIOTHUATA (PIOYIUTOMETPHS € UMITYJICHA IIUTO(O-
tomeTpus (om Hemcku. Impulszytophotometrie). Ilpe3 1978 1. mo Bpeme Ha KoHpe-
peHLusATa Ha AMepuKaHcKaTa MHxeHepHa Gponaanus B [lencakona, @nopuna, mmero
€ MPOMEHEHO Ha (MIOYHMTOMETPHUsi, TEPMHUH, KOWTO Obp30 craBa momyisipeH. C
TEUEHHE Ha TOIMHUTE Ca CE YBEIIMYIIIN OPOSAT HAa N3MEPBAaHUTE (PIOYIIUTOMETPUYHU
MapaMeTpu U CKOPOCTTA HA COPTUPAHE.

[TonacTosiiiiem eTHOBpEMEHHO ce u3MepBar 13 ¢uyopecuenTHH 1BsiTa U 2 du-
3UYHU NapaMmeTbpa. Hall-cbBpeMEHHUTE HHCTPYMEHTH M03BOJISIBAT €JHOBPEMEHHO
aHaJIM3MpaAHE U COPTHPAHE Ha KJIETKH OT MAJIKO KOJIMYECTBO MPOOH OT NAL[UEHTH ChC
CIIVH, 6e6eta, mareHTUTe 3a TpaHCIIAHTAIHS Ha CTBOJIOBU KJIETKH U Jip. I3BbpIiBa
Ce aHaJM3 M COPTHUPAHE HA HAKOJIKO KJIEThYHH CyONOITyIaluy Ype3 U3MO0I3BaHe Ha
8—12 upsara. B nonbiiHeHne, MO3BOMISABA KJIIOHUPAHE U aHATIN3 Ha XHOPUIOMHU.
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Bcuuko ToBa HU J1aBa BE3MOKHOCT 332 OOCHKIaHE HA IPYTH MPHIOKEHHUS Ha
(GIIOYyIUTOMETPUYHHTE MTOCTHKEHUS 1pe3 nocneaHuTe 30 ToquHu, KakTo 1 1a AaJIeM
HAILIUTE UAEHU 3a ObIEIIETO.

II'BTAT KbM BbJT'APUSL...

[Tpe3 1983 r. mpod. n-p EmmncaBera HaymoBa mo Bpeme Ha TpuMecedHaTa CH
cnenuanu3anys B UHCTUTyTa M0 MMyHOXEMAaTOIOTHsl Ha YHUBEPCUTETCKaTa OOIHUIA
B Jlaiinen, Xomanaus, peroBogeHa ot [Ipod. Van Rood, ce 3amo3HaBa ¢ Bb3MOX-
HOCTHTE Ha MOHOKJIOHAJIHUTE aHTUTEIA 32 ONPEAEIISHE Ha KIETbUHUTE MOMYJIalluu
Y HOBaTa TEXHUKA (IIOyIIUTOMETPHSL.

... M Taka,
ujesTa 3a MpUIaraHeTo u B buiarapus nmoema KbM ObJITapCKUTE 3EMH.
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B cwmus nepuon, Ho Ha apyro mscto B EBpoma, npod. Xpucro Tackos, karo
rocr-u3cnenoparen B Makc—Ilnank HHCTHTYT o uMyHOOUONOTHSI BB Dpaitdypr —
I'epmanus, ce 3amo3HaBa c:

® MpakTudeckara padbora Ha QIOyHUTOMETHD ,,[luTodmyoporpad® Ha Ortho
Diagnostic;

® 110JTy4aBaHe Ha MOHOKJIOHAJIHU aHTUTeNa cpelly T-KIeThuHus perenrop;

® ompe/ensHe Ha CreU(PHUYHOCTTa HA aHTUTeNara upe3 (uoynuroMerpus 1
COpTUpaHe Ha KJIETKH, C KOUTO aHTUTENIaTa pearupar.

IIpe3 1986 ronvHa Te3u nBaMa Milaid yUY€HHU CE CpellaT Ha MacaTa Ha IperoBo-
pure B Maiimekc ¢ npencrasurenu Ha pupmure Ortho Diagnostic u Becton Dickinson,
B pe3yATar Ha koeTo B barapus npucturar mepeute ¢royruromerpu FACStar. [1pe3
1987 roguna ce mpoBexkaa o0yduTeneH Kypc 3a padora ¢ amapar (QIoyIuTOMETbP
FACStar ¢ yyactuero Ha n-p Xpucro Tackos, n-p Enucasera Haymosa, H.c. AHac-
Tacust Muxaiinosa u H.c. Enka bbpuBaposa.

Ot Torasa no cera B bearapus ca uacranupanu 27 ¢moyruromerpu FACS —
tabm. 1. Kakro e BumHO, pazBuTHeTO Ha (hrtoyruroMeTpusara B beiarapus e 6e3crmopHo.
BnB BpB3Ka ¢ ToBa npe3 1993 roauna ce ocHoBara rpymna FACS Users, mpe3 1995
TOJl. C€ MPOBEXKIA IBbPBUT MEXK/IyHAPOAECH CpaBHUTENEH KOHTpoI, T.Hap. CEQUAL
(ot ¢pupma Becton Dickinson), a nmpe3 2004 rox. craptupa Hanmonamxa mporpama
3a MeXIyaabopaTopeH cpaBHUTENIEH KOHTPOJI, KOSITO TPEMHUHABA B CXEMHU:

4A. OnpenernsHe Ha MPOIICHT U a0COTIOTEH OpOii Ha JIEBKOIIMTHU CyOITOMyIIaliiy

4b. OnpenensiHe HAa IPOLEHT U A0COIIOTEH Opoil Ha IEBKOLIUTHH CyOIOMy Ay
B 1Ipo0Oa ¢ HUCHK Opoii CD4+ mumdorut

4B. OmnpenensiHe Ha MPOLIEHT U abcoroTeH Opoit Ha cTBostoBH KiteTkn BOK mo
UMYHOJIOTHSL.

Taodn. 1. Conucbk Ha uHCcTaaupanu gaoynutomerpu B bbarapus, 1986-2011 ronuna

N Jlara Ha uH- Anapar Cnenudu- Tpan Mennuuncko 3aBene- JaGoparopus
CTaJIMpaHe Kanus HHE
1 129.06.2011 r. | FACSCanto II i;:f;pa’ 8 Codus BMA MmyHnonorus
3 na3epa, 8 HmynoBura (Kimmanka | UTHBUTpO KIIMHUKA

2 116.05.2011 r. | FACSCanto II Codus

1BATa »»MaJTHHOB ) Hanexna

2 mazepa, 4 | Crapa IR Gizyan B Knnangna nmabopa-
LBsITa 3aropa TOpHS

2 nazepa, 4
BATA

3 115.03.2010 . | FACSCalibur

4 130.06.2009 r. | FACSCalibur Codus | UBUP BAH

5 |11.12.2008 . | LSRII & I U || Sl L O Lo
BsTa oJIorus

6 |7.11.2008. |FACSCalibur |2"2%P%4 | coguy | PAH, H-T 10 Mon. Guo-
IBsATa JIOTHU

FACSCantoll |3 na3epa, 8

7123.07.2008 . + FACSLoader| upsra

Copus | HI[3IIB LA
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14/26.03.2003 . | FACScan i;a:;p 3 ICodua | M [uGana6
15/6.11.2000 . | FACScan 1 7a3ep, 3| o i | MBAJICM TTuporops | [<IMHIHHE HMYHO-
BsiATa JIOTHUA

1 nazep, 3
LBATA

17/ 16.04.1997 r. | FACSCalibur Codus CBAJIJ1IOX3

1 nazep, 3 Copus MB{‘\J'[ ,,CB. UBan Puin- myHosorus
BsTa CKH

19 18.10.1996 . | FACSCalibur
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Tao6a. 2. FACS Users cpeuu

T'oguna MsicTo HA IPOBEKIAHE

1993 Codust — BoeHHOMEIMITMHCKA aKaJIeMUsI
1994 Hpyxb6a — MY ,,Kommo Kropu*

1995 IInesen — Kaitrpka

1996 Cs. Koucrantua — CipHUYEB I€H

1997 Pymbaus — [losiHa Oparos

1998 I'spuus — Xankuauku — x-1 ,,Canu’
2000 Bboposer — x-1 ,,CaMOKOB*

2001 I'pprust — Atuna — basnkancku KoHIpec
2004 Typrwmst — VcranOyn — bankancku KoHrpec
2006 3natam Ilscem — x-11 ,,ATitac™

2007 Bboposgerg

2008 Rovini

Cperure 1o ¢oynuroMepHs ce NpeBbpHaxa B MsCTO 32 0OMEH He CaMO Ha OIIUT
Y NIPEJCTaBsIHE Ha Hal-HOBUTE MOCTUKEHHUS B 00J1aCTTa Ha (DIIOYLUTOMETPUSATA, HO U
B He(popMmasiHa clieHa Ha He3a0paBUMHU MUTOBE Ha MPUSATEIICTBO U Becenue (Tadi. 2)

Onoynuromerpusita B bearapus qHec 3aemMa TOCTOMHO MSCTO B MEIUIIUHCKATA
HayKa M MPaKTHKa, 0e3 KOATO € HeMUCIMMa JUArHOCTHKATa Ha XEMATOJIIOTHYHHTE
HEOIUIa3u1, UMYHOACPHUIIUTHATE ChCTOSHUS (ITPBUYHN M BTOPUYHH), HH(DEKIINH,
TPAHCIUIAHTALUATA Ha XEMOIIOCTUYHH CTBOJIOBU KJICTKH U PEIAMIIA APYTH ChCTOSTHUSL.

JlokazaTencTBo 3a Hay4yHHs HMPUHOC Ha bbiarapus BbB (UIOyHIHTOMETpUSTA Ca
MHOTOOPOWHHTE 3alIUTESHH AUCEPTALUH; MYOIUKAIIMU B aBTOPUTETHH OBITAPCKU
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qyXIeCTPaHHHU M3IaHUs; N3HECEHNW HAyYHU JOKIAJAW U ChOOIICHUs Ha GOpyMHU B
CTpaHaTa U 4y)kOMHa B 00JAaCTTa Ha JIOKAJIEH UMYHEH OTTOBOp, TPaHCIUIAHTAIuS,
EKCIIEpUMEHTAJIHA UIMYHOJIOTHsI, pENPOAYKTHUBHA UMYHOJIOTHS], Y3psSIBAHE U CTapEEHE
Ha IMYHHATa CUCTEMa, OHKOXEMaTOJIOTUsl, TbPBHYHU U BTOPHYHNA UMYHHU 1€(DULIUTH,
(YHKIIMOHAIHU TECTOBE U JIPYTH.

OT roysIMO NMPaKTUYECKO 3HAYEHUE U C OIVIe] CTAHJAPTU3HUPAHE Ha IPHIIOKE-
HusATa Ha (uioyuuToMepuara B briarapus ca pa3pabOTeHUTE KOHCEHCYCH OTHOCHO
pedepentnu rpanunm Ha HK ki1etku npu Obarapcku sxeHu; UMYHO(DEHOTUITH3AIINS
gpe3 (royruToMeTprs B OHKOXEMAaTOJIOTHSTA; THarHOCTUIHA anroputMu tipu [T/,

BBJELIETO...

HapnmzaneTo Ha KOMyHUKalMHUTE Hajlara MPHJIOKEHHETO Ha HOBU CO(TYEpHH IPo-
TyKTH, KOUTO M3M0N3Bar VIHTepHET 3a chXpaHeHne U aHaln3 Ha JaHHu. PazpaboTBane
Ha HOBHU ()IIyOPOXPOMH, KaTo 3€JIeHHU (PIIyopeclieHTHH 00U U NPHUIIOKEHUS B 001aCTH
Karo arorTo3ara, FTeHHaTa eKCIPECHus, IUTOKHMHHA EKCIIPECHsl, KIeThbYHa OMOXUMHUS
u CIIMH. HoBu FC meTtonu 3a u3MepBaHe Ha aKTUBUpPAaHUTE KMHA3U U (ocdaraza u
PEIOKC aKTUBHU €H3UMH B OTACITHUTE KJIETKU €JHOBPEMEHHO C (PeHOTHITU3UpaHE Ha
KJIeThYHATa MOBLPXHOCT. OCHOBHHTE (D)YHKIIMM MOTAT Jia Ob/IaT H3CIICIBAHH B PA3JINUHU
MOJI'PYTIH Ha KJIETKUTE, Oe3 J1a € HEOOXOAUMO MPEABAPUTEITHO COPTHUPAHE.

ToBa Osixa Te3u HayaJIHU CTPAHUIM OT UCTOPUATA Ha (IOYLUTOMETPHUSITA B
beiarapus.

HamucBaneTo Ha CJICABAIUTEC 3aBHCH OT BCUYKH HaAC.

Hexka nHec oTBOpuM nopeaHara cTpaHHuna!
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ANNUAL BALKAN EPT EFI REGION 8 MEETING —
PRAVETS, BULGARIA, DEC. 157 2012

This year the Annual BEPT EFI region 8 meeting was held in a beautiful location
— RIU Pravets, Bulgaria, and organized by Elissaveta Naumova and her co-workers
under the auspices of EF1. The meeting was attended by around 100 people — mainly
immunologists and immunogeneticists from Austria, Armenia, Bulgaria, Czech
Republic, Greece, Hungary, Israel, Macedonia, Romania, Serbia, Turkey and UK.
The meeting program was scheduled in four sessions. The first session was opened
by Chryssa Papasteriades who underlined in her talk the latest activities occurred
in the EFI Region 8 as stressed the positive role of the Balkan EPT program for the
increased number of the EFT accredited labs in the EFI region 8. Furthermore, she has
drawn the audience’s attention to the scientific collaboration between regional labs
through operational scientific programs / presentations/ publications and exchange
of educational visits that gives a lot of courage for the future. The next speaker —
Gottfried Fischer shared with the participants first experiences of his lab of using
the Next Generation Sequiencing (NGS) for the analysis of HLA-class I (Exons 1-3)
and class II (exon 2) alleles. He concluded that a minimal coverage of more than
100 bases per position and a minimal length of fragments of 200 bp is necessary to
unambiguously assign HLA alleles. However, in his laboratory, Sanger sequencing
will stay as the standard method for the foreseeable future. Further, Andrea Harmer
talked about the last updates on EFI Accreditation and presented the news related to
the EFI Accreditation Program such as recent versions of the EFI Standards consisting
of new sections such as Haematopoietic Chimerism and Engraftment Monitoring, or
significant expansion of existing sections such as Blood Transfusion. She finally said
that within EFI the regular updating of standards and the focus on EPT provision are
key to the activities of the EFI accreditation programme. The last presentation of
the session was made by Cristina Navarrete. She emphasized the importance of the
quality assessment for the CBU used for transplantation. Also she said that in CBU
used for transplantation HLA typing 4 digits as well as KIRs and NIMA testing was
considered. The second session was mostly focused on the Balkan EPT schemes used
in the EFI region 8. Here, the first speaker, Fatma Oguz presented the results of the
Balkan EPT exercise for HLA typing for 2012. She stressed that the most common
error in this scheme turned out to be a nomenclature one. In relation to this, an addi-
tional training would be good to be considered. The presentation given by Anastassia
Myhailova was dedicated to the 2012 BEPT schemes for HLA-B27 and alloantibody
detection. She emphasized that bead based assays using cell lysates and those using
the single antigens even from the same provider show discrepancies in determination
of the specificities. This requires the data to be analyzed and interpreted carefully
rather than directly accepting the software results. Monica Dutescu shared with the
participants the 8 years experience of continued participation in EPT schemes that
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has brought to her lab obvious benefits such as improving the protocols, quality of
daily work, getting more experience and confidence in new techniques introduced
in laboratory routine.

Milena Ivanova talked about: “Redefining “rare alleles” — implication for EPT”.
She presented interesting information about the occurrence of “rare HLA alleles” in
the Bulgarians and Bulgarian Roma. She suggested that the received data could be
used for establishment of typing policy of the lab and development of adequate search
algorithms for unrelated HSCT. The session was concluded by Elissaveta Naumova’s
report on the new frontiers of the Balkan EPT in which she highlighted the prospects
that lie ahead for the Balkan EPT. After the second session at lunch time the Balkan
EPT Steering Committee Meeting has been held. During the meeting decisions have
been made about the frequency of the EPT samples distribution per year — once per
year instead of twice due to economic reasons as deadline for reporting the results to
be at least 45 days. The Session 3 started with the interesting talk on: “Development
and implementation of a cord blood bank quality management program: a single
center experience” presented by Stathis Michalopoulos from the Hellenic CBB. The
speaker shared the experience of the implementation of the quality management
program (QMP) for the CBB as he underlined that the QMP shall assure the quality
and integrity of the cord blood unit. The next presenter — Moshe Israeli talked about
the trends and challenges in searching for matched unrelated donors in Israel. He
described the current status and the future trends in MUD search for Israeli patients
considering the immuno-genetic characteristics of various patients groups divided
by ethnicity or by age. The next case report on KIR haplotype analysis in one fam-
ily lacking KIR 2DL1-2DP1 genes in which one of the children was suffering from
AML was presented by Svetlana Vojvodic. Next speaker Alexandra Siorenta gave a
talk about the experience of her lab from using the Sequence Based Typing (SBT) as
a method for HLA four digits high resolution typing in patients for HSCT and their
potential unrelated donors. Another interesting case report on a patient presenting a
rare allele, HLA-B*4012, with a unique serological feature was given by Klara Dalva.
Frieda Jordan from Armenia introduced to the participants interesting information on
the Armenian Bone marrow donor Registry and its Global outreach. The last Session
4 was opened by Tony Slavchev whose lecture was on: “Laboratory methods for the
diagnosis of Antibody-mediated rejection and limitations in their interpretation”. In
his talk he has drawn the audience’s attention to the advantages of applying sensi-
tive techniques (FACS, Luminex) for detection and definition of HLA antibodies
and respectively the diagnosis of antibody-mediated rejection and the evaluation of
the risk of immunological complications after transplantation. The second speaker
— Ileana Constantinescu talked about Cytotoxic antibodies screening in kidney trans-
plantation — their clinical relevance and challenges as presented 4 kidney transplant
cases that reflected the importance of a correct evaluation of immunological status
in both, the recipient and the donor. She highlighted the importance of method used
for testing, test timing or the correct sample identification. In addition Mahmut Carin
presented data on kidney Transplantation in Turkey and underlined the importance
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of the immunologic commentary for selection of donor/recipient pair. The next talk
about: Impact of high-resolution HLA typing on the outcome of dual unit umbilical
cord blood transplantation was given by Vasiliki Kitsiou. Representatives from some
companies also participated in the meeting. They presented their latest developments
and achievements mainly in the new generation technology and software products
for data analyzing.

The 2012 BEPT meeting provided excellent opportunities to its participants
from the EFI region 8 and the local professionals from the National Immunological
Society for interesting discussions and informal talks as well as future collaborations
and partnerships.

Furthermore, the participants had a unique chance to enjoy the beautiful scenery
and the Bulgarian hospitality.
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UPDATE ON EFI ACCREDITATION
Andrea Harmer — Chair EFI Accreditation Committee

The EFI Accreditation Programme has been providing accreditation for
Histocompatibility and Immunogenetics laboratories since 1995. The number of
accredited laboratories has continued to increase over the 17 years of the programme
and in October, 2012 there were 262 accredited laboratories.

Analysis of inspection reports over many years shows that the highest number
of deficiencies are found in the standards relating to quality management. The most
recent analysis of the past 6 months of inspections found the most common deficiencies
related to temperature monitoring, external proficiency testing and the laboratory
procedure manual. Each of these 3 areas was found to be deficient in 25% of cases.
It is not only new applicants that fail to achieve full compliance but also those who
have been accredited for some time. This may partly be a feature of the continuing
development of techniques used by H&I laboratories. New or improved techniques
are regularly introduced to help improve the quality of the services. However, it can
be difficult to ensure that everything required by the standards is in place before
new techniques are put into routine use. Laboratories must work hard to ensure
that they participate in all the necessary EPT schemes and update procedures in a
timely manner. Recent versions of the EFI Standards have seen the introduction of
new sections such as Haematopoietic Chimerism and Engraftment Monitoring, or
significant expansion of existing sections such as Blood Transfusion. It is therefore
important that laboratories have good mechanisms to validate new activities and are
able to access appropriate EPT schemes to facilitate applications for accreditation
in the new categories.

Within EFT the regular updating of standards and the focus on EPT provision
are key to the activities of the EFI accreditation programme. It is this Accreditation
Programme which has helped ensure that laboratory services have reached, and in
many cases exceeded, the same minimum standards. This is an important factor in
ensuring high quality services for patients and donors throughout Europe and beyond.
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EFI REGION 8 — UPDATE NEWS

C. Papasteriades
Athens-Greece

The Program for Accreditation of H and I Laboratories is one of the most
interesting sectors among EFI’s many and important activities. This high standard
program is becoming very popular among laboratories not only in Europe but in
other Continents too.

The growing number of laboratories participating brought up the necessity of
Regions creation for better program management. One of these regions, Region 8,
where the program started in 1997 and which numbers 22 Laboratories is spread
over 8 of the 11 countries of the Region as follows: 1 in Armenia, 1 in Bulgaria, 2 in
Cyprus, 5 in Israel, 6 in Greece, 2 in Romania, 1 in Serbia and 4 in Turkey.

In addition a lab in Kayseri-Turkey had its first inspection recently, and will soon
be accredited to my opinion, one more lab in Athens-Greece has submitted Packet A
and will undergo its first inspection in December and a third lab in Cluj — Romania
is under Packet A submission.

Nevertheless three countries are left without any accredited laboratory. We should
all try towards including them in the family.

At this moment 6 experienced inspectors cover the needs but two more completed
their training some days ago and they are ready to assume responsibilities. [ am glad
to announce that one more inspector is currently under training and there is one more
candidate too. I believe that the needs of the Region are fully covered in this way
even if more laboratories are to join the program given that 10 more laboratories
have shown respective interest.

It is noted that the constantly growing number of laboratories brought up the
need of an additional commissioner. Therefore during EFI conference in Liverpool
Prof Eli Naumova was proposed for this position and, I hope, she will soon undertake
responsibilities. I warmly wish her every success.

Balkan EPT programs continue thanks to Prof. Eli Naumova’s, Prof Fatma
Oguz’s and Prof. M. Carin’s efforts, whom we thank cordially. However in order to
achieve better results validation, it would be worth trying to expand this program
both regarding the number of participating laboratories and the tests spectrum.

Our common educational program is also under constant development with
Regional educational activities as the ones already organized in Athens (2011),
Bucharest (2011) and Yerevan (2011) and the ones scheduled in RIU Pravets —
Bulgaria for 2012 and in Nicosia — Cyprus in the beginning of 2013, all of them
under EFI auspices.

Additionally several laboratory members of our Region received bursaries in
order to attend the Liverpool conference as well as to undergo short trainings in
other centers.
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I would like to underline one more important field (to my opinion), the field
of scientific collaboration between Region laboratories. This field is shown through
co operational scientific programs (presentations) publications and exchange of
educational visits. This gives us a lot of courage for the future.

Finally I could not miss underlining all EFI Committees and EFI Board’s as
well as our Secretaries Sonja and Ingrid’s support in the efforts taking place in this
difficult Region. It is a difficult yet very interesting Region, due to its particular
characteristics being the large number of countries, ethnicities, languages, cultures
and the variable financial capacities.

In the years to come I hope our Region becomes more extended, stronger, more
advanced with more laboratories accredited and more collaborations.

I am really happy and honored serving as Commissioner in this Region.

Good luck to all of us.
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ON SEQUENCE BASED HLA TYPING:
A SINGLE CENTER’S EXPERIENCE

Alexandra Siorenta
Immunology Department and National Tissue Typing Center, General Hospital
of Athens ,,G. Gennimatas ‘““ — Athens — Greec

Aim:To evalute Sequence Based Typing (SBT) as a method for HLA four digit
high resolution typing and allele identification in patients for hematopoietic stem cells
transplantation and their potential unrelated donors.

Methods: 559 HLA-A,-B,-C and DRBI1 loci were tested and analyzed by SBT
using commercial SBT kits,an automatic AB 3500XL Analyser and the kits software.
Exons 2,3 and 4 were analyzed for class [ and exon 2 for class II loci. For allelic
ambiguities definition we used Heterozygous Ambiguity Resolution Sequencing
Primers (HARPs).All loci were typed in parallel with HR SSO/SSP.

Results: Unambigous four digit allelic results were observed for 223/559(39,9%)
loci by SBT.Using HARPs we were able to improve the resolution for 160(28,6%)
more loci, achiving a total of 383(68,5%) unambigous results.For the rest 176(31,5%)
loci further testing needed to rule out the ambiguities from 18,3% HLA-A, 36,1%
HLA-B,70,3 % HLA-C and 21,7% HLA-DRB1 loci.Analysing the results from SSO/
SSP typing we resolved ambiguities in 136/176 loci while 40 remained unresolved
and assigned using NMDP guidelines and population frequence tables.

Conclusions:Implementation of SBT increases alleles resolution but we still
need SSO/SSP to rule out ambiguities.In order to increase allele resolution using
SBT itis necessary to extend the analysis to other exons and proceed to new HARPs.



20 Toduwmux na BBJITAPCKATA ACOLJHALIUA

LABORATORY METHODS FOR THE DIAGNOSIS OF
ANTIBODY-MEDIATED REJECTION AND LIMITATIONS
IN THEIR INTERPRETATION

Antonij Slavcev
Department of Immunogenetics, IKEM, Prague — Czech Republic

Antibody-mediated rejection (AMR) is a serious complication after organ transplan-
tation which is associated with production of antibodies against mismatched antigens of
the donor (Donor-specific antibodies, DSA) and impaired graft survival. The diagnostic
criteria of AMR include graft dysfunction, acute tissue injury, C4d deposits in peritubular
capillaries and the presence of HLA-specific /or other donor-specific antibodies. Even
though these criteria are unambiguous, in certain instances the diagnosis of AMR may be
difficult. Positivity or negativity of C4d depends on the intensity and extent of the deposits
in peritubular capillaries, C4d positivity may be also present during certain viral diseases
that activate the complement system. In clinical cases when C4d is negative and there is
suspicion for AMR, the detection of DSA is essential for the diagnosis.

The general approach to detect DSA after transplantation is to perform crossmatch,
i.e. complement-dependent (CDC) and FACS crossmatch (FCXM) and to define the
specificity of HLA antibodies by ,,solid-phase assays*— by Luminex or ELISA. A general
limitation of the CDC and FCXM is that they are performed with donor lymphocytes,
while kidney cells also express other antigens which are not present on lymphocytes
(false negative reactions). In addition, CDC and FCXM results may be influenced by
treatment of patients with immunosuppressive agents like antithymocyte globulin and
anti-lymphocytic monoclonal antibodies (Rituximab, Campath, etc.). Advantages of
the FCXM method in comparison with the CDC crossmatch include its high sensitiv-
ity, the ability to detect antibodies which do not fix complement (IgG2 and 1gG4) and
to semi-quantitatively monitor the levels of antibodies. Limitations of FCXM include
nonspecific binding of anti-human IgG to Fc receptors on monocytes and B cells, dif-
ficult standardization between laboratories and the need of viable cells of the donor.

The introduction and wide application of the Luminex technique in the last years
has significantly facilitated the detection and definition of DSA and respectively the
diagnosis of AMR. Among the advantages of the method are its high sensitivity, ac-
curacy and no need for viable cells. Disadvantages of the method include its high
price and sometimes tricky interpretation of results due to the high number of found
specificities (antibodies against denatured HLA antigens).

Conclusion: the definition of HLA antibodies by sensitive techniques (FACS,
Luminex) is useful both for the diagnosis of antibody-mediated rejection and for the
evaluation of the risk of immunological complications after transplantation. Optimal
HLA matching between organ donors and recipients is important not only for long-
term graft survival, but also to ensure that patients are not sensitized to HLA antigens,
thereby limiting their chance to receive another transplant.
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DEVELOPMENT AND IMPLEMENTATION OF A CORD
BLOOD BANK QUALITY MANAGEMENT PROGRAM:
A SINGLE CENTER EXPERIENCE.

Catherine Stavropoulos-Giokas, PhD, MD
Hellenic Cord Blood Bank Director

A Quality Management Program (QMP) for a Cord Blood Bank shall be
developed with focus on commitment to continuous quality improvement and
compliance with applicable law, local and national licensing and registration
requirements, NETCORD-FACT International Standards for Cord Blood Collection,
Processing, Testing, Selection and Release.

The QMP shall assure the quality and integrity of the cord blood unit (CBU)
and the quality and integrity of the processes used to manage and create the final
product, through systems designed to prevent, detect and correct deficiencies that
may adversely affect the quality of the CBU or increase the risk of communicable
disease introduction or transmission.

Adherence to the elements, policies and procedures outlined in the established
QMP must ensure that the CBUs collected, transported, processed, tested,
cryopreserved, stored, searched and released have the identity, potency and purity
to which they pertain and are safe and efficacious.

The implemented QMP is considered a living document, and as such, is
continuously updated based on process and improvements to services provided by
the CBB. Thus, the implemented QMP shall be reviewed periodically (annually) and
modified as required to incorporate organizational changes and technical developments
by the CBB Director, Medical Director, Quality Management Supervisor or appointed
designees.
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NEXT GENERATION SEQUENCING-APPLICATION
FOR HLA TYPING: FIRST EXPERIENCES

Gottfried Fischer,

Sabine Wenda, Ingrid Faé
Department for Blood Group Serology and Transfusion Medicine,
Medical University of Vienna, WihringerGiirtel 18-20 1090 — Vienna, Austria

In Next Generation Sequencing (NGS) a large number (>10E6) of clonal DNA
fragments are analysed in one single sequencing run.We applied NGS for the analysis
of HLA-class I (Exons 1-3) and class II(exon 2) alleles of samples already analysed
by conventional Sanger sequencing. DNA sampleswere amplified by PCR in the same
way as for capillary sequencing. While short amplification products were directly
subjected to NGS longer amplification products were first randomly fragmented and
a library consisting of 200 bp fragments prepared. After quality check NGS data were
compared to the IMGTdatabase using an SQL server and the BLAST software. The
number of sequences that could be used for analysis was between 30% and 58% of
the theoretically possible number given by the reaction wells on the chip reflecting
technical hurdles in loading the chip. In case of heterozygous samples the representa-
tion of one allele varied but could be as low as 20% indicating skewed amplification
of alleles. Reading errors of the sequencing device were up to 3%,most of the errors
being an insertion or a deletion of a nucleotide in a homopolymer stretch. About 15%
of the sequences of a run could not be assigned to a reference. We conclude that a
minimal coverage of more than 100 bases per position and a minimal length of frag-
ments of 200 bpis necessary to unambiguously assign HLA alleles. In our laboratory,
Sanger sequencing will stay as the standard method for the foreseeable future.
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CYTOTOXIC ANTIBODIES SCREENING
IN KIDNEY TRANSPLANTATION —
THEIR CLINICAL RELEVANCE AND CHALLENGES

Prof. Ileana Constantinescu
Centre for Immunogenetics, Fundeni Clinical Institute — Bucharest, Romania

Now, is very well known that the recipients who present preformed cytotoxic
antibodies have a high rate of graft rejection. The individual importance of anti-HLA
class I and class II antibodies to graft rejection is incompletely understood. Some
studies show that only the presence of both types of antibodies is accompanied by a
decrease in graft survival, whereas isolated reactivity have not clinical consequences.
Detection and ability to correctly identify these antibodies in sera of highly sensitized
patients before transplantation is an important step in determining immunological
risk for recipient and for incompatible donor exclusion.

This paper presents 4 kidney transplant cases that reflect the importance of a
correct evaluation of immunological status in both, the recipient and the donor. It
highlighted the importance of method used for testing, test timing or the correct
sample identification.

In conclusion, using additional, complementary tests (i.e. HLA genotyping,
crossmatching) and knowing the immunized history of the patient and donor, we can
have a complete immunological picture that allows to perform a transplant procedure
in complete saftey conditions.



24 Toduwmux na BBJITAPCKATA ACOLJHALIUA

PARTICIPATION IN EXTERNAL PROFICIENCY TEST-
INGS - NATIONAL HLA LABORATORY EXPERIENCE —
BUCHAREST, ROMANIA

Irina Monica Dutescu, Ruxandra Caisan, Lorena Ulea, Alina Bardan,

Oana Buturca
National HLA Laboratory, National Institute of Hematology
and Blood Transfusion — Bucharest

The quality has always been an important aspect in our laboratory” s daily activity.
We started in 2005, by participating in external proficiency testing (EPT) program
for serological typing and since that, we have gradually added, in the laboratory EPT
participation program, different schemes in order to cover all the techniques routinely
performed : molecular biology typing 2 digits and 4 digits by SSP and SSO, cross-
matching and antibodies.

During the 8 years of participation in EPT, we had sometimes to manage and to
find solutions in different situations regarding the work-time plan in schemes with
short deadline report, the reagents availability especially in 4 digits SSP schemes and
also in schemes scheduled at the end of the year, the financial support of participation.

After participating for eight years in EPT schemes, we have done a general
review of laboratory results and an analyze of errors. We have divided the errors in
two categories: In the first category we have included the errors that we have easily
and conclusively solved by taking corrective actions, like writing errors (2007 EPT)
or HLA-C typing error (BEPT 2009). In the second category, we have included
errors that could be repetitive, due to some reasons that are independent or slightly
influenced by the corrective actions taken. It has already been mentioned the summer
cells dispatched. Also, delayed cells arrival (3 days in June 2010 — Italian CDC
cross-match scheme) that caused poor cells viability and problems in CDC cross-
matches interpretation. In the same category we have included errors in Luminex
antibodies identification. Luminex antibodies testing is generally recognized as a very
sensitive technique. During the last 5 years, the participation in EPT schemes for
abs identification by Luminex, has constantly helped us to check the local technical
conditions and also the accuracy of our work but, we have to admit that the reagents
that have been used could have a certain influence on final results.

After 8 years of continued participation in EPT schemes, we can conclude that
those activities have brought us obvious benefits such as improving our protocols,
improving the quality of daily work, getting more experience and confidence in new
techniques introduced in laboratory routine.
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REDEFINING “RARE ALLELES”-
IMPLICATIONS FOR EPT

Milena Ivanova
Department of Clinical Immunology, University Hospital “Alexandrovska” —
Sofia, Bulgaria

Due to the continuous discovery of new HLA alleles, tissue typing at the allele
level is becoming an increasingly difficult task for the clinical H&I laboratories
involved in the unrelated bone marrow transplantation setting. Currently about
8644 HLA and related alleles have been described. For some allele groups such
as A*02, B*¥15 currently more than 100 alleles have been identified.Some of these
alleles are common and well defined, while others are categorized as rare. In order
to quantify the occurrence of “rare HLA alleles” inthe Bulgarians and Bulgarian
Roma we analyzed our high resolution typing data from the last 5 yearstyped
by PCR-SBT. The highest level of heterogeneity was observed within allele
groups: HLA-A*02, *B*27; B*35; B*44; DRB1*04. Alleles A*02:11, *02:17,
*02:141, *30:04; B*18:03, *27:07, *35:08; *44:05; *44:06, *47:01:01; *56:01:01
DRB1*04:10, *13:15 considered as rare for South Europeans were identified in
Bulgarians. Additionally alleles such as B*44:27 and DRB1*14:54 were observed
with frequencies comparable to that of common alleles B*44:02 and DRB1*14:01 in
Bulgarian donors. Interesting haplotypes with significant LD were identified for some
of these alleles: A*02:17-B*35:03-DRB1*01:01; A*30:04-B*50:01-DRB1*03:01:01;
A*33:01-B*44:06-DRB1*03:01:01; A*02:11-B*18:01-DRB1*13:15; A*24:02:01-
B*27:07-DRB1*11:01:01. The Roma minority were quite different compared to
the general Bulgarian population. Commonly observed among them were alleles
A*02:06, ¥*02:12; *33:03, B*27:04, *39:06, B*40:06, *52:01; DRB1*11:03, *12:02;
14:04, *15:02. With highest frequencies among Roma was found haplotype A*01:01-
B*40:06-DRB1*14:04.Additionally, proportion of rare alleles was estimated in
EPT samples. In conclusion, these data defined by high-resolution typing methods
are useful for establishment of typing policy of the laboratory and development of
adequate search algorithms for unrelated HSCT.
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TRENDS AND CHALLENGES IN SEARCHING FOR
MATCHED UNRELATED DONORS IN ISRAEL

Dr. Moshe Israeli, Dr. Tirza Klein
Tissue Typing Laboratory, Rabin Medical center — Petach-Tikva, Israel

Most patients in need of a hematopoietic cell transplant (HCT) do not have a
matched sibling and require finding a matched unrelated donor (MUD) or
umbilical cord blood (CB). Israeli donor registries currently list over 690,000
potential donors, representing 3,6% of the BMDW donor pool. The ratio
between the large number of donors listed in the Israeli registries and
between the small size of the Israeli population has traditionally placed Israel
at the top of the charts depicting donor per inhabitants ratios. Nonetheless, in
spite of the relatively large donor pool in Israel many patients do not find a
suitable MUD within a reasonable time frame and hence require exhaustive
prolonged costly international searches of which success is not guaranteed.
The Clalit Donor Search Center (CDSC) is a unique unit in the EFlaccredited
tissue typing laboratory at the Rabin Medical Center. Its mission is

to facilitate MUD and CB search for adult and pediatric patients from the
adjacent hospitals. Since its launch in November 2007 the CDSC has
performed 191 MUD searches thereby facilitating 113 HCT’s (November 2007
— October, 2012).

Our presentation will describe the current status and the future trends in MUD
search for Israeli patients, considering the immuno-genetic characteristics of
various patient groups divided by ethnicity or by age.
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A CASE REPORT OF KIR HAPLOTYPE ANALYSIS IN
ONE FAMILY LACKING KIR 2DL1-2DP1 GENES

Vojvodié, S., Ademovié-Sazdanié, D.
Institute for Blood Transfuson of Vojvodina, TissueTyping Compartment, 21000
Novi Sad, Hajduk Veljkova 9a

ABSTRACT

Introduction

The killer cell immunoglobulin-like receptor (KIR) gene cluster exhibits
extensive allelic and haplotypic diversity. Characterization of diversity at the KIR
locus has progressed over the past several years, particularly since the sequence of
entire KIR haplotypes have become available. KIR diversity is observed as presence/
absence of genes, resulting in expansion and contraction of KIR haplotypes and further
diversity is provided by allelic variation of individual KIR genes.

Case report

We report a case of KIR pseudogene 2DP1 and KIR 2DP1 gene absence in all
members of one familiy in which one of the children was suffering from AML. Killer
Ig-Like Receptor genotyping was performed by PCR-SSP low resolution typing
and haplotype assignment was done by gene content analysis. Both of the parents
shared the same KIR haplotype, i.e.Cen-B2 containing following genes: KIR 3DL3,
-2DS2, -2DL2 and -3DP1. Second haplotype of the mother was defined as Tel-A1
containing KIR 2DL4 (normal and deleted variant), -3DL1, -22 base pair deletion
variant of 2DS4 gene and -3DL2, while second haplotype of the father was Tel-B1
with 2DL4(normal variant), -3DS1, -2DL5, -2DSS5, -2DS1 and 3DL2 genes. Haplotype
analysis in all three offsprings revealed that children probably inherited the Cen-B2
haplotype with the same gene content but two of children inherited deleted variant
of 2DL4 gene, while the third child inherited normal one. The second haplotype of
all three offsprings contained following genes: KIR 2DL4, -2DL5, -2DS1, -2DS4
(del-22bp variant), -2DS5, -3DL1 and -3DL2. At the basis of the KIR gene content
present in offsprings, we assumed that there is a presence of a hybrid haplotype which
was originated by some of the possible mechanisms: gene duplication, hybridization
by assymetrical recombination or intergenic recombination and that the present 3DL1
gene is a variant of 3DS1 gene. The family that is the subject of this case is even
more interesting because of the father was HLA identical to his doughter in contrast
to both of siblings who were HL A haploidentical and the mother who was 8/10 HLA
matched donor and because that all members of the family have the «best» donor
KIR-B content.
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Conclusion

KIR and HLA analysis of presented family was interesting for a several reasons:
1) presence of rare KIR genotype with KIR 2DP1-2DL1 absence in both of parents
and one mutualy shared haplotype (Cen-B2), 2) presence of probably hybrid KIR
haplotype in offsprings and also rare KIR genotype with absence of KIR 2DP1-2DL1
genes and 3) HLA identity between the father and the daughter.

Key words: NK cells, innate immunity, HLA, KIR, polymorphism, immune
genes.

Text of presentation

Human killer cell immunoglobulin-like receptor -KIRs are encoded by the genes
located in the chromosomal region 19q14. There are 15 genes and two pseudogenes
within the KIR gene cluster which exhibits the extensive allelic and haplotypic
diversity originated by some of the possible mechanisms such as: gene duplication
or deletion, hybridization by assymetrical recombination or intergenic recombination.

There are a numerous indicators showing the great importance of KIR system in
HSCT, but here I singled out the most important one. According to the missing ligand
theory, KIR/HLA missing ligand status is assocated with a strong GvL/T effect and
therefore with enhanced overall survival, decreased disease relapse, and increased
probability of disease-free survival.

Donor KIR genotype influenced favorable transplantation outcome for AML,
after HLA-matched or mismatched unrelated donor transplants. Compared to A
haplotype motifs, B KIR haplotypes and centromeric and telomeric B motifs both
contributed to relapse protection and improved survival, but Cen-B homozygosity had
the strongest independent effect. KIR genes belong to the non-HLA immunogenetic
factor of the great importance in HSCT, so, the KIR genotyping is an imperative in
donor search strategy.

In accordance to the previous, in our Tissue Typing Compartment in the Institute
for Blood Transfusion of Vojvodina in Novi Sad, we developed and gradually
established the donor search strategy for HSCT, which started in 2010 and includes
following testings and low resolution SSP KIR genotyping of related HSCT donors.
Our analysis and searching for the most suitable donor includes HLA and KIR allele
and haplotype assignment and defining the HLA matching status, determination of
KIR/HLA missmatches existance, grouping the patient to the certain HLA C genotypes
or C1 and C2 ligand groups, determination whether the donors belonging to the
group with A and/or B KIR haplotypes and donor KIR B group content calculations.
In 2012. we started with PCR SSO HLA/KIR low resolution typing by Luminex
technology for unrelated HSCT donors, volunteers to the National Bone Marrow
Donor Registry in Serbia.
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Here is a teble presenting the KIR genes and their HLA I class ligans as a tool
for KIR/HLA missmatches determination, where we were searching for the absence
of a ligand in recipient that is specific for a certain KIR gene present in donor. KIR/
HLA mismatches are important because they can serve as a predictable factor for
the strength of GVL/T effect, since he higher the number of KIR/HLA mismatches
the stronger and widther GVL/T effect would be. This table we also use for grouping
the patients to the C1 or C2 I HLA class ligand groups.

Following slide shows the KIR genes belonging to B and A haplotypes and
framework genes, that are present in all individuals, which was a tool for detrmining
whether the donors belonging to the group A or B KIR haplotypes.

Gene content of the group A and B KIR haplotypes with their centromeric (Cen)
and telomeric (Tel) gene-content motifs is shown here. At the basis of a gene content,
A and B KIR haplotypes are devided in three centromeric and dwo telomeric groups,
which we use for a donor KIR B group content calculations.

The subject of this case is a family consisting of parents and three ofsprings
including the patient suffering from AML. Here are presented KIR and HLA genes
of parents where is noticeable that both of parents are lacking 2DP1-2DL1 genes and
that the parents are mutually compatibile in 8 out of 10 HLA alleles.

The following slide is showing the KIR and HLA alleles in offsprings, where
it is evident that all of three offsprings are also lacking 2DP1-2DL1 genes and that
the brothers are mutually HLA identical and both of them are unfortunately HLA
haploidentical to the patient. Additionaly, patient belongs to C1/C2 HLA genotype
(which is not as favorable as C1/C1 genotype that is associated with the lowest
cummulative incidence of GvHD), and there is one KIR/HLA mismatch between
the siblings and also both of parents towards the patient. Father is HLA identical to
the daughter (at a low resolution typing level), while her mother is 8 out of 10 HLA
matched donor.

According to the HLA haplotypes segregation analysis, all three children inherited
the same haplotype from the father, two brothers inherited the same HLA haplotype
from the mother and the patient inherited the second one mother’s haplotype, which
is the explanation why are the brothers mutually HLA identical and haploidentical
compared to the patient.

KIR haplotype analysis revealed that all members of the family possess an
incomplete KIR haplotype with the 3DP1 variant allele (due to lack of 2DP1-2DL1
alleles) and that the mother and the father are homozygous for Cen-B2 haplotype. Also
all three offsprings inherited the Cen-B2 haplotype with the same gene content, but
two of children inherited deleted variant of 2DL4 gene, while the third child inherited
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the normal one. All three offsprings inherited the deleted variant of 2DS4 gene from
their mother and that they are homozygous for Cen-B2 haplotype and heterozygous for
Tel-A1/Tel-B1 haplotypes. At the basis of the KIR gene content present in offsprings,
we assumed that there is a presence of a diversive/hybrid haplotype compared to the
father’s haplotype and that the 3DS1 gene segregated as a 3DL1 gene.

In the other words,all three children should have 3DS1 gene from the father’s
haplotype (Tel-B1 part), but due to probable intergenic/interlineage recombination
during meiosis, as Norman and coworkers described, the explanation for existence
of 3DL1*009 allele (present in offsprings, according to our working sheets) is that
this allele is formed by conversion between 3DL1*001 and 3DS1*01301, resulting
with a new haplotype with 3DL1 gene instead of 3DS1. This is also the approvment
that these genes behave as two alleles of the same gene.

To show how the KIR genotypes existing in the memebes of described familiy
are rare, the next slide shows very low frequencies of these KIR genotypes in several
Caucasoid populations, where among three KIR genotypes studied, the mother’s
genotype is the most frequent, around 6% Caucasoids possess it, while the genotype
present in offsprings is very rare, up to 1% of Caucasioids possess such a rare
haplotype.

Similarly to the previous, absence of 2DP1 and 2DL1 KIR genes is very rare,
since the frequencies of this genes range from 87% in Belgium to 100% in Finland
for 2DL1 and from 89% in Portugal to 99% in Belgium for 2DP1.

Despite the fact that the final conclusion of HLA and KIR genes presence in this
family should be apprved by more specific testing such as high resolution typing or
sequencing, KIR and HLA analysis at this level of investigation was interesting for
a several reasons:

1) presence of rare KIR genotype with KIR 2DP1-2DL1 absence in both of
parents and one Cen-B2 mutualy shared haplotype,

2) presence of one diversive KIR haplotype in offsprings and also rare KIR
genotype with absence of KIR 2DP1-2DL1 genes,

3) among all available related donors who all have the “best” B KIR gene content
and there is the existence of 1 KIR/HLA MM for KIR 3DL2 gene, father is the most
suitable donor due to HLA identity between him and his daughter, which is certainly
less frequent than the probability of matching between siblings.
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EFI REGION 8 ‘BALKAN EXTERNAL PROFICIENCY
TESTING (BEPT)’ FOR HLA TYPING IN 2012

Sebahat Usta, Sonay Temurhan, Cigdem Kekik, Fatma Savran Oguz

Since 2004, Medical Biology— HLA lab which are accredited by EFI in 1999 have
conducted in two lines of “external proficiency test” as national and international.
In 2008, they combined these two lines as a single program called ‘Balkan External
Proficiency Testing’ with participants from both Turkey and EFI Region 8", and
since then, 9 rounds of this exercise are completed successfully. In 2004 BEPT HLA
typing was done only for low resolution molecular HLA-A, -B, in 2005 it is extended
for serology HLA-A, -B and “low resolution” HLA-A, -B, -DR, and since 2007 it
includes serology HLLA-A, -B and “low resolution* HLA-A, -B, -C, -DR, -DQ typing.

To the event with 23 centers as participants in 2008, 35 laboratories attended
in 2012. 19 of these participants were from Turkey while 16 were from EFI Region
8", From these 35, 28 of the centers participated in molecular typing , 6 of them
participated in both molecular and serological typing exercise, and only one of them
participated in serological typing exercise. Average shipment date was 1.5 days to
these centers, except one country to which the samples reached in 3 days.

The most common error in these exercises is nomenclature error. Even though
the antigen and the allele are found to be correct, the nomenclature errors are evaluated
as false results. In exercises conducted in 2011, 31% of the centers which participated
to the training are detected to have nomenclature errors.
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THE DEGREE OF HIGH-RESOLUTION (HR) HLA
MATCHING DETERMINES PREDOMINENT
UNIT ENGRAFTMENT IN DUAL UNIT UMBILICAL
CORD BLOOD TRANSPLANTATION

'V, Kitsiou, 'K. Tarassi, 1. Baltadakis, °F. Panitsas, 'T. Athanassiades,
D. Kouniaki, K. Papageorgiou, °S. Gigantes, *I. Apostolidis,
’D. Karakasis, °N. Harhalakis, 'C. Papasteriades
! Immunology-Histocompatibility Dept and
’Hematology Dept, Bone Marrow Transplantation Unit,
., Evangelismos *“ Hospital, Athens, Greece

Introduction

Unrelated umbilical cord blood (UCB) has become the main alternative stem cell
source over the past decade due to its immediate availability and reduced requirements
for HLA matching to recipient. Transplantation with UCB is feasible in the presence
of 1 or even 2 major HLA antigen mismatches. Compatibility in at least 4 out of 6
HLA antigens is therefore regarded permissive. The major constraint in umbilical
cord blood transplantation (UCBT) is the limited hematopoietic cell content of the
graft. Based on HLA match and cell dose criteria, the probability of finding a suitable
UCB unit for an adult patient is lower than 20%. To overcome the cell dose barrier,
the infusion of 2 partially HLA matched UCB units has been explored mainly in adult
recipients. Double UCB transplantation has been shown to achieve stable donor en-
graftment comparable to the transplantation of a single unit with adequate cell dose,
thereby expanding the availability of UCBT to almost all (95%) adult patients who
are candidates for allogeneic Stem Cell Transplantation.

Unit selection for UCBT is currently based on antigen level typing (molecular
low-resolution) for HLA-A* & -B* and on allele level typing (molecular high-
resolution), for HLA-DRB1* (one HLA-DRB1* matching is mandatory), while
the impact of allele mismatch in HLA-A, -B, -Cw, -DRBI1, -DQBI loci is not
established.

Aim

The aim of this study was to evaluate the significance of HLA matching
at high-resolution typing level in the outcome of UCBT. For that purpose HLA
matching at allele level in a group of patients who underwent double UCBT in

Bone Marrow Transplantation Unit of “Evangelismos” Hospital was retrospec-
tively evaluated.

Patients & Methods



34 Toduwmux na BBJITAPCKATA ACOLJHALIUA

From August 2006 to April 2011, 33 adult patients (14 females, 19 males)
at a median age of 38 years (range: 16—60 years), lacking an adequately matched
volunteer donor received dual unit UCBT for high-risk hematologic malignancies
(myeloid: 23 pts, lymphoid: 10pts). The conditioning regimen was myeloablative
(n=25) or reduced intensity (n=8). Median patients’ weight was 73 kg (range:
48-110kg). Total nucleated cell (NC) and CD34+ cell doses infused per patient
were 2,65-6,8x10"/kg BW (median:4,49x107 /kg) and 0,6-5,13x105/kg BW
(median:1,69x10%kg), respectively.

Results

The majority of UCB units (46/66; 69,6%) were 4/6 matched to recipient at
HLA-A, -B (LR), and -DRBI1 (HR) loci, whereas the remaining 20/66 (30.3%) were
5/6 matched. Twenty-six (78.8%) patients received at least one 4/6 matched unit.
By high-resolution typing for HLA-A and -B alleles, HLA matching was demoted
in 42/66 (63.6%) of units (5/6 matches in 5 units, 4/6 matches in 29 units and <3/6
matches in 32 units). Additional HR typing at HLA-C* and -DQB1* alleles demon-
strated 8/10 matches in 2 units, 7/10 matches in 11 units, 6/10 matches in 21 units
and <5/10 matches in 32 units (Table 1).

Table 1: initial and final HLA-A*,-B*, -Cw*, -DRB1*, DQB1* matching in 66 UBC units
and 33 recipients

HLA typing level Recipients (n=33)/UCB units (n=66) HLA matching
-A*  -B* (LR) 5/6 (n=21) | 4/6 (n=45)
-DRB1* (HR)
-A*,-B* (HR) 5/6 (n=5) | 4/6 (n=29) <3/6 (n=32)
-DRB1* (HR)
—A*,B* (HR)
-Cw*  (HR) 8/10 (n=2) | 7/10 (n=11) 6/10 (n=21) <5/10 (n=32)
—DRBI1* (HR)
—DQBI* (HR)

Engraftment was achieved in all but one patient, with a median time to absolute
neutrophil count >500/uL of 19 days (range: 652 days). Time to engraftment did
not correlate with total NC or CD34+ cell dose neither with the initial (HLA-A*,-
B* LR, -DRB1* HR typing) or final HLA matching (HLA-A*,-B* and -DRB1*
HR typing) of the engrafting unit. Notably, the predominant unit could not be
predicted by cell dose, but was significantly associated with a higher final HLA
matching (p=0,033 and 0.029 for matching at 6 or 10 alleles, respectively by
Wilcoxon signed-rank test).
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Conclusions

It seems that HLA matching at high-resolution typing of HLA-A,-B, -Cw,
-DRB1, DQBI loci does not affect the incidence of acute or chronic graft-versus-
host disease, transplant-related mortality, relapse rate, and disease-free survival,
whereas it is related to the predominant UCB unit engraftment. However, we suggest
that further studies in larger groups of patients, in which HLA-DPB1 locus typing
will be included are needed, in order the role of high-resolution HLA typing in UCB
selection to be defined.
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3PEJIU B-KJIETBbYHHU JIUM®OIIPOJTNPEPATUBHU
HEOIIVIASUHA - HAU-YECTO CPELLIAHU
HUTOI'EHETUYHHU AHOMAJIMU

P. Bhnaoumupoesa, /I. Ilonosa, E. Buxenmuesa, /1. Mumes
Kamedpa no xnunuuna nabopamopus u umyronozusi, Omoenexue no KIuHu4Ha
umyHonozus, Boennomeouyutcka axademus — Copus

[Tpu 3HaunTeneH Opoil HEOIUTa3WH, 3acATallld XEMOIIOSTUIHUTE OPTaHH, Te-
HETUYHHUTE U3CIECABAHMS Ca OCHOBHHU, ThH KAaTO HSKOM OT TAX MOHACTOSIIEM ca
KJIacu(UIpaHu Bb3 OCHOBA HA IIUTOTCHETHYHH M MOJICKYJISIpHH HapymeHus. [Tpu
JpYTH TeHETHYHUTE U3CJICABAHUS ca OT BaKHO 3HAYCHME 3a MPOTHO3aTa Ha 3a00-
JSBaHETO (XpOHWYHA JIMM(OLUTHA JEBKEMUs U IUIa3MOKIeThueH MuenoM). Cpen
3penute B-kinerprunu Heorazuu (Tadm. 1), CBbp3aHu ¢ KIIIOYOBU TPAHCIOKAIUH, Ca
mumdombT Ha Burkitt (Burkitt Lymphoma — BL) ¢ t(8;14)(q24;q32) uiax MUHOPHHTE
Bapuantu ¢ MY C npeobpasysane; honukynapausat mumdom (Follicular Lymphoma
— FL) c t(14;18)(q32;921), B pe3ynrar OT KOSTO C€ MOJydaBa CBPBXEKCIIPECHS HA
BCL2; xakTo 1 ManTenHo-ki1eThbuHusAT Jumdpom (Mantle Cell Lymphoma — MCL) ¢
t(11;14)(q13;q32), Boxema o cBpbxekcnpecuss Ha CCNDI (reH xkoaupail HUKJIUH
D1) [1,2,3]. Cuura ce, 4e Te3u TpaHCIOKALMU Ca MOCJEANIa OT TPEIIKH MIPU HOP-
MaJIHOTO (PU3UOJIOTUYHO peapaHKUpaHe Ha JAe30KCUPUOOHYKIEMHOBATA KHCEINHA
(AHK) B nokyca 3a Texxkure umyHornooyianHoBu Bepuru (ImmunoGlobulin Heavy
chains — IGH), npu V(D)J pexomOnHanusTa B KOCTHHSI MO3BK mocpeactsoM RAG1/
RAG?2 renn (Recombinase-Activating Genes 1 u 2) mpu FL u MCL, wim comatnaau
XHUIIEPMYTAIH U PEKOMOWHAIINY TIPY TIPEBKITIOYBAHE HA KJIACOBETE UMYHOTIIOOYITNHH,
MEAMHUPaHH Ype3 aKTUBALIMOHHO-UHAYIIMpaHaTa IMTO3MH-e3aMuHa3a npu BL [4].

Kaacupukanusa na C30 Ha 3peauTte B-kiaersunu Heoniazum (2008):

XponnyHa TuMGOLUTHA JeBKeMHUs/Ape0HOKIeThYeH JuMponuTeH aumdpom

B-kjerbuHa l'lpOJ'll/lM(l)Ol.ll/lTHa JIEBKEMUHA

CnjieHa1eH MapruHAJTHO30HOB JHM (oM

KocMaTokjieThuHa JIeBKEMHA

Crutenanen mum@om/IeBkeMHust, HeKITacupuIpyem apyrazie

e Crutenanex audyseH ,,red pulp® npedbno B-xierpuen mumpom

e KocMaTokieThuHa JIEBKEMUS BapuaHT

Jlumdoniazmouurte JumMpom

e MakpornoOynunemus: Ha Waldenstrom

BoJiecTn Ha TesKKUTe BEepUIrU

e Bonecr Ha o (alpha) Texxkure Bepuru




110 K/IMHUYHA UMYHOJIOI'UA, 2012

37

e bornecr Ha y (gamma) TSXKUTE BEpUTH

e bonecr Ha p (mu) TeXXKHUTE BEpUTH

Il1a3MoKI€eThYEH MHETOM

CO.]'II/ITapCH IJIa3MOIIMTOM Ha KOCTTa

EKCTpaOCﬁJ’ICH II1a3sSMOIUuTOM

Excranoganen mapruaajino3onos MALT tun

HO}IaJIeH MAapPruHaJaHO30HOB

e HomnaneHn MapruHaHO30HOB JHUM(OM IIpH Jenara

®onukyiapeH 1uMpomM

o donukynapeH TMMQOM Py Jernara

I'bpBuyeH koxeH JUMGpoM 0T GOJIMKYIHUS HEHTHP

MaHnTenHO-KJIeThb4eH JUM(pOoM

Jdudysen B-eapoxiaerbuen sumdpom (DLBCL NOS), He mocoueH apyraje

e YecTtn MOp(HOIOTHIHYU BapUaHTH

Hentpobnacten

NmyHobnacten

AmnariacTuyeH

e Penku MOopdOIOrHYHY BapHAHTH

MonexynsipHH TOATPYIH

I'epmunanuo nentpoB B-knersuno nmonoden (GCB)

AxrtuBupanu B-knerbuno nomoben (ABC)

I/IMyHOXI/ICTOXI/IMI/I‘{HI/I IoArpynu

CD5-mmonoxurenned DLBCL

I'epmunanzo nentpoB B-knersuno mogoden (GCB)

He-repmunanno nentpos B-kiersuno nogoden (non-GCB)

Hudyzen B-enpokiaerbuen mumgom (DLBCL), nontumose:

e T-xnerpueH /c 6OraTCBO Ha XMUCTHOLUHUTH eApo B-kinerrueH mumbpom

e [Inpeuuen DLBCL Ha nenTpanHara HepBHa cucTeMa

e IIvpsuuen DLBCL Ha koxara, TUIT Kpak

o EBV nonoxurenen DLBCL npu Bp3pacTHH

JApyru B-enpoxierbunu sumpomu

e [IppBuYeH MeauacTuHaJeH (TUMyceH) B-enpoxnersuer mumpom

e lnTpaBackynapeH B-expoxierbueH muMpom

e DLBCL acormuupan ¢ XpOHHYHO Bh3IaJICHHE

e JlumdonaHa rpaHyIOMaTO3a

e ALK mosutuBen LBCL

e IlnasmobnacreH nmumpom
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e [IspBuucH TMM(OM C M3NIHUBU B TEICCHUTE KYXHHH (ITPBUYCH e(Py3HOHEH JINM(POM)

e B-enpoxnersuen aumdpom, nponsnuzany npu HHV8-aconumnpana mynruneHTpuaHa
6onect Ha Castleman

l“pzumtnm caydan

e B-xmerpueH muMdom, HeKITacupHUIHIpyeM, C MeXANHHA XapakTepuctuka Ha DLBCL
u Burkitt mumdom

e B-xmerpueH muMdom, HeKITacCUPHUIHIPyeM, C MeXANHHA XapakTepuctuka Ha DLBCL
n knacndyecku Hodgkin mumdom

e Burkitt tumdom

Taon. 1. Knacudpuxanus Ha CBeToBHaTa 3ApaBHa oprann3amus (C30) Ha 3pesnte
B-kaerbunn Heomsiazuu (2008 r.)

3a paznuka OT OCTPUTE MUEIOUIHY JIEBKEMUH C TIOBTAPSILIM C€ TeHETUYHH aHOMa-
JIMU, XpOHIYHATA MHUEJIONTHA JIECBKEMHSI M HSIKOM B-KiieThuHH JTMM(OOIACTHY JIEBKEMHH,
IPU KOUTO TPAHCIIOKAIIMUTE OTIPENENST CelU(pUIHI HaXOIKH, TPAHCIOKAMUTE TIPU
3penuTe B-KieThuHN HeomIa3um He ca a0COMIOTHO CeM(UYHN B IUATHOCTHYHO OTHO-
ieHue 3a amMdoma, ¢ KOUTo ca cBbp3aHu. [Ipu Bceku Tum JIuMQoM ChIliecTBYBaT 100pe
OIMCAHU CITyYaH, He HOCEIIU Te3H KITFOYOBH TPAHCIIOKAIIWH, HO IOKA3BAIIY XapaKTePHU
XUCTOJIOTHYHH M UMYHO(EHOTHITHI HAXO/IKH, HACOUBAILM KbM CHeIM(UIHA T1arHo3a [S].

PeapamxuMeHTHT Ha UMYHOTJIOOYTMHOBUTE T€HH, JOKAa3BaH MOJIEKYIsIpHOOU-
onoruuHo ¢ PCR-6a3upana texnonorus (Polymerase Chain Reaction), npu B-kie-
THYHHUTE HEOTUIA31H IO IPABUIIO I0Ka3Ba KIIOHATHHUS XapakTep Ha B-mumdonurHara
nonynanus. B okono 10% ot Be3pactHuTe Hazg 80 . o6aye ce HaMHpa MOHOKJIOHAJIHA
B-knerpuna numdornuTosa, 6e3 T4 Aa e Oeser Ha TUMQPOUIHA HEOTIa3HUsl.

XPOHUYHA JIMM®OILIUTHA
JJEBKEMUA/IPEBHOKJVIETBYEH JIMM®OLUTEH
JIMMPOM/CLL/SLL

Knerkure Ha manueHTtu ¢ XxpoHuuHa auMmdponutHa yneskemus (Chronic
Lymphocytic Leukemia — CLL) TpyznHO ce cTUMynupar ¢ MUTOT€HHU U OTIVIEKIAT B
KyATypa, IOpajnd KOETO MOJEKYISIPHUTE LIUTOTEHETUYHN TEXHUKH Ca MO-YyBCTBH-
TEJIHU OT CTaHIapPTHUSA XPOMO30MEH aHaimm3. DiyopeciieHTHara in situ xubpuansa-
uus (Fluorescent In Situ Hybridization — FISH) e pytunen meton 3a oTkprBaHe Ha
XPOMO30MHH HapyLIEHHsI, KOUTO He Ouxa OWJIM OTUETEHH BCIIEACTBHE HAa HUCKUS
mutotnyeH uuzaekc. [1o tasu npuunna FISH, mpoBenen ycrnopeiHo ¢ KOHBEHIIMOHA-
HaTa IUTOT€HEeTHKA, € METO/I Ha 300D MpH ToBa 3a00ssiBaHe. Bcukn MoJeKynsipHO-
renetnynu TexHuku (FISH u cpaBuuTenna renomua xubpunnzanus — CGH — Bbpxy
YHUIIOBE WM HE) MOBUIIABAT YyBCTBUTENHOCTTA 710 80% [6]. [IpenopbuBanusaT naHen
3a FISH ce cwerom ot 13q14 (D13S319), 11g22,3 (Ataxia Teleangiectasia Mutated
— ATM ren), IGH nokyc-cnenuduana mpoba (14q32), meHTpomepa Ha XpOMO30Ma
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12 u nokyc crienuduuna npoba 3a paitona Ha GLI (12q13) rena ( TpancKpHIIIHO-
HeH ¢akTop, mbpBoHadaHo oTKpUT npu GLIoblastoma) w/wmu 17p13.1 (TP53 ren,
Koaupanl pS3 — npoTerH ¢ MojekynHa maca 53 kDa) [7].

XPOMO3OMHU HAPYIIEHUA

3a00ms1BaHETO C€ XapaKTepu3upa ¢ pa3IudyHu XPOMO3OMHH HapymeHus. Haii-
YeCTO CpellaHara TeéHeTHYHa NpoMsiHa, onpenaeneHa upe3 FISH u nurorenernuen
aHaJIM3 [IPU HETPETUPAHU NalueHT, € 13q nenenusara — B 55% OT n3cnenBaHuTe
(¢ur. 1). CnenBammre no yecrora ca 11q neneuus, Tpuzomus 12q (ur. 2) u 17p
Jienenys, HamepeHu choTBeTHO pu 18%, 16% u 7% ot maumenture [§].
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®ur. 1. KocTreH MO3bK — KAPHOTHII HA ®ur. 2. KocTeH MO3bK — KApHOTHII

nmanueHT ¢ CLL, noka3Bang Ha manueHT ¢ CLL,

46,XX,del(13)(q12q14) nokasam 47,XX,-12

['eneTnyHMTE MPOMEHU Ca Ba)KeH MPOTHOCTUYEH MapKep 3a U3Xoja oT 3a00Js-
BaHeTo — Aenenuu Ha 17p u 11q ce acouuupar ¢ kparka npexussemoct. [Tpu nzcnen-
BaHe Ha 325 6oman ¢ CLL xpomo3omuara aenerus Ha 17p ce cBbp3Ba C arpeCUBHO
3a00JIsIBaHe U CpEHA MPEKUBAEMOCT Ha MAIIMEHTHUTE IT0-MaJska oT 3 rogunu. Tesu ¢
11q neneuus chIO MOKa3BaT JolIa o011a MPOrHo3a, CbC CpeaHa MPEKUBIEMOCT T0-
MaJika OT 7 TOIMHH, JOKATO ManueHTH ¢ 13q nenerus umar cpena npexxussemMoct 11
TOIMHY | CJICZIOBATEITHO MO-100pa mporro3a. Tosa nmaBa ocHoBanue Ha Dohner H. u
CHTp. 1a Je(UHUPAT NET IPOrHOCTUYHU KaTeropuu — Jiola nmporxnosa npu del(17p),
nocneasana ot del(11q), Tpuzomus 12q u HOpMaseH TUIUIONIEH KapUOTHIL, JOKATO
narerTu ¢ del(13q) kaTto emMHUYHA HaX0aKa UMaT MHOTO J1o0pa rporHo3sa [8]. ITo-
KBCHO Te3U HaOJIIOIEHHsI ca MMOTBBPACHHU OT APYTH U3CIIEIBAHUS U BKIIOUEHH Cpell
IIPOTHOCTUYHHUTE (pakTopH 3a cTpaTudukarnus Ha pucka npu CLL [9].

[Manumenture ¢ del(11q) oOukHOBEHHO ca MO-MJIaaM, MO-YECTO MposBsBaT B-
CHMIITOMH W HamlpeaHal cTaaui Ha 3a0omsBaneTo. YcraHoBsiBaneto Ha del(11q) ce
CBITBTCTBA ¢ TMiepudepHa, abIoMIUHAIHA 1 MenuacTHHaIHA JTuMbaneronarus [10].
Ha monexynsipHO HHUBO Jiom1aTa mporxno3a 3a namuenTtu ¢ del(17p) umu del(11q) moxe
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na Ob1e 00SICHEHA ChC 3aCSATaHETO Ha JIBAa BAKHU TyMOp-CynpecopHu reHa. [Tose-
yeto del(17p) 3acsarar TP53 nokyca, a del(11q) gyecto cpawspka ATM rena. [lopaau
TOBA Y€ MOBEYETO XMMUOTEPANIEBTUYHU areHTH, yrnoTpedsiBanu 3a euenue Ha CLL,
MeAMMpaT KIeTbyHaTa cMBbPT upe3 paspymasane Ha JIHK u p53-3aBucuma anomnro-
3a, 3arybara Ha p53 (yHKIMS UM Ha OCHOBHUS My akTuBarop — ATM mpoTenna,
BOJIM JIO PE3UCTEHTHOCT KbM TEpAIUsATa U HUCKA TIPEKUBIEMOCT, HAOIIOAaBaHU TIPU
nanuentu ¢ del(17p) nnu del(11q). P53 e periecuBen TyMoOpeH cynpecop — He camo
OuarnenHara akTUBAIMA (B TIOBEUETO CIy4YaH BCIEACTBUE HAa MYTaIHs, IPUIAPYKEHA
C JIeJiensi Ha BTOPHSI aJieT), HO ChII0 U MOHOAJeTHaTa nHakTuBaiusa Ha TPS53 rena
€ MapKep 3a MPEKUBIEMOCT.

[Ipu xknerkure Ha CLL ce HaOnronaBa KJIOHAIHA €BOJIIOLUS C BAXKHO IMPOTHOC-
TUYHO 3HaueHue. Taka Hanpumep yectorara Ha del(17p) ce moBumasa ot 5-10%
MIpH HEJIEKYBaHU IManmeHTH 10 45% mpu manueHTH ¢ penarc i pedpakrepaa CLL.
[{uToreHeTHYHUTE MPOMEHH, OTHACAIIU C€ 10 HEOIAromnpusTHA MPOTHO3a, KaTo
del(17p), del(11q) nnu myTtanuute Ha TP53 i ATM rena, 4ecTo HacTHIIBAT B X0/1a
Ha 3a00JIIBaHETO WM B pe3yiTar ot Tepanwusrta [11, 12]. Ilpu Bceku cimydaii KiioHa-
HaTa €BOJIIOIIMS, N3pa3sBallia ce B IMOsBaTa Ha KOMIUIEKCEH KapHOTHII, € HE3aBHCUM
MporHocTuyeH (pakrop 3a HUCKa npexussieMocT [ 13]. LlutoreneTnunuTe HapymeHNS,
B yactHocT del(17p) u myranuute Ha TP53, ocBeH nmporHocTHYHA CTOMHOCT, MMt
BaYKHO 3HAUEHUE 3a MO-HATaThIIHOTO TEPANEBTUYHO MOBEJIEHUE NPU CHOTBETHHUTE
narenTH. [lpu mnanu manuentu ¢ del(17p) u myramuu Ha TP53 ce npenopbuBa
aJIoTeHHa TPaHCIUIAHTAIIHSI Ha CTBOJIOBH KJIETKU. T KaTO KAPUOTUITHATA EBOJTIOIUS
e uecT ¢peHomeH B xoz1a Ha CLL, FISH ananu3bT 3a UUTOreHeTUYHY aHOMaIMU TpsiOBa
Jla ce MpoBeJIe MPEIH JICUCHHE U JIa Ce TIOBTOPH TpH pernaric Ha 6onectra [12, 13].

IGH MYTAIIMOHEH CTATYC U V3-21 TEH

Hopmanuure B-nmumdonuTu o Bpeme Ha pa3BUTHETO U JudepeHIrausaTa cu
MIPEMUHABAT MIPE3 Pa3IMYHU IPOMEHH, 3acCsIrallid UMyHOIIO0YyIMHOBUTE I€HH, BKJIIO-
yutenno u mytauuu B IGH renure [14]. [Nanmentn ¢ CLL kieTku, ekcripecupaniu
IGH cbc comarnunm MyTanuu, ca IpeAnMHO B cTaaui A Ha 3a00JIsIBaHETO CIIOpeN
cucremata Ha Binet u nocat del(13q) ¢ nobpa nporuosa, 1okato OOTHUTE C HEMY-
tupanu IGHV (Bapuabuinu pernonu Ha IGH) ce Hamupar B mo-HarmpeaHan ctaaui,
C T0-arpecuBeH X0/ Ha MPOTHUYAHE, TO-KpaTKa PEMUCHS M CBOOOIHA OT MPOTrpecust
npexuBseMocT. Te3u manueHTH MoKa3BaT TEHAEHIMS KbM 00pa3yBaHe HAa BUCOKO
PYCKOBH ITUTOTEeHETHYHM abeparyu [15].

[IpexussiemocTTa npu nanuenTy ¢ Hemytupaiu IGH renu e 3Haunmo no-kparka,
HE3aBHCHMO OT CTaus Ha 3a0oisBaHeTo [ 16]. 3abenexurenHa pa3iuka B MPEKUBSI-
eMocCTTa — OT 7-9 ronuHu 1 24 roauHHU, € yCTaHOBEHA IIPU NManueHT B Binet ctaanit
A ¢ nemytupan u mytupan IGH craryc [17]. Hskonko aHanu3a Ha rojxemMu cepuu
MAIMEeHTHU B pa3IMYHU CTa UM Ha 3a00JI1BaHETO NOTBbp:K1aBar 3HaunMocTTa Ha IGH
MYTallMOHHMS CTATyC; HELIO NoBede, ekcnpecusara Ha Hemytupann IGH e nokazana
KaTO HE3aBUCUM NPOrHOCTHYEH (hakTop 3a npexussieMocT [18]. Enxo uskmouenue
€ peapamXUMEHTHT Ha e/IMH clelu(uIeH UMYHOIIOOYIMHOB BapuaOMIIeH peruoH
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(VH), xomupan ot VH3-21 rena — Toii ce cBbp3Ba ¢ A00pa NporHo3a, He3aBUCHMO
ot IGH myranuonnus craryc [19].

B-KVIETBYHA INPOJIMM®OLMUTHA JIEBKEMMUSA /B-PLL/

[Tpu neBkemuu ¢ mpoiuMdonuTHa Mopdoaorus dyecto ce orkpusa t(11;14)
(q13;932), HO B IOBEYETO CiTy4an € JJOKa3aHo, Y€ ce Kacae 3a JIeBKeMU4Ha (a3a Ha
cyorun MCL [20,21]. Tpuzomus 12, del(11)(q22) u del(13)(q14) ca xapakrepau 3a
CLL/SLL u ce namupar npu u3BecTeH Opoii ciydan Ha B-knerbuna nponumgonuTHa
neBkemust (B-PLL), Ho ce mpenrmonara, 4e HIKOM OT TSIX OMXa MOTIIH J1a TIPE/ICTaBIISBAT
tpanchopmanus or CLL/SLL [22].

Ornrcanu ca KapuOTUITHU ITPOMEHHU, 3acsirauu 17p13 u 8q24 —mecTa, cBbp3aHu
¢ unaktuBupaneto Ha TP53 (¢ur. 3) u c-MYC renure. 3aryba Ha XeTEPO3UTOTHOCT
u mytauuu B 17p13 ce Hamupar npu 53% ot nanuenture ¢ B-PLL u ce cebp3Bar ¢
nmo-HebnaronpusiTHa nmporuos3a [23]. pyrure MUTOT€HETHYHN HAXOIKH BKITIOUYBAT
del(6q), t(6;12) u t(8;14) [24,25].

B-PLL 00MKHOBEHO MOKa3Ba KJIOHAJICH PeapaHKMMEHT Ha UMYHOTJIOOYTHHOBHUTE
TeHH, MOJJOOHO Ha APYTUTE B-KIeThYHN HEOIUTa3HH.

@ur. 3. B-ki1erpuHa npoanMdounTHa JeBKeMHus ¢ aejgenusa Ha TPS3 (exun yepBeH
CHUTHAJ)

CINVIEHAJIEH MAPIT'MTHAJIHO30HOB JIUM®OM /SMZL/

AnenHara 3aryba Ha Xxpomo3oma 7q (menmerust 7q22—-32) ce HaOIoIaBa 9e€cTo
IIPU CIUICHAJIHUSA MapruHanHo30HOB JuMpoM (Splenic Marginal Zone Lymphoma
— SMZL), xoeTo Boiu 10 AMCPEryJalys Ha TeHa 3a MUKIHMH-3aBHCcCHMaTa K1Ha3a 6
(Cyclin-Dependent Kinase 6 — CDK6), ¢ BeposiTHa poiisi B marorenezara Ha SMZL
[26]. Hamepenara 7q nernerust Ou MOTJIa J1a UMa OTHOIICHNE KbM MHAKTHBAIIAATA HA
TyMop-cynpecopHus redH TP53 [26]. [Ipomenute B xpomosoma 14q32, Hocema IGH
reHa, karo t(6;14) u t(9;14), ca uecro cpemanu (¢pur. 4). Tpuzomus 3 ce oTunTa Npu
HSIKOM CJIy4Yau, HO TS € MO-4ecTa MPHU HOJAIHUS U eKCTPAaHOAATHUS TUT. bommuH-
CTBOTO ciy4dau cb¢ SMZL ca cBbp3aHM ¢ MHOKECTBEHHM COMATUYHU MYyTaIlMU Ha
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MMYHOTJIOOYJTMHOBHS BapUaOUJICH PETHOH, HO ce HaOII0IaBaT u ciryvyan 6e3 MyTalluH,
KOUTO OMXa MOIJIH JIa C€ Pa3jIudaBar B KIMHUYHUS CH XOx [26].
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@ur. 4. KapuoTun Ha NalMeHT Cbe CIIeHAJIeH B-kileThbueH MAPrHHATHO30HOB JIUM(poM,
nokasau 46,XX,del(7)(q32), t(9;14)(p13;q32)

KOCMATOKJIETBYHA JIEBKEMUSA /HCL/

[Ipu xocmatoknerbunara neskemus (Hairy Cell Leukemia — HCL) usima cre-
IUGUYHN IUTOreHEeTHYHH HapyuieHus. OnucaHu ca XpOMO30MHH aHOMAJIUU KaTo
6q-, 11q-, 17q- u Tpuzomuu 3, 4, 5, 12, u 18 [27, 28,29].

Hapyienus Ha xpomo3oma 5, TpU30MHUS 5 1 MHTEPCTULIMAIHA IeTelHs Ha JIEHTa
5q13 ce nabmonasart B 10 40% ot ciyqawnte [30].

JIMUMOOIVIASMOIUTEH JUM®POM/
MAKPOITIOBYJIMHEMUS HA WALDENSTROM/LPL/MW/

Henenns na 6q21-q23 e Haii-uecto cpenranara anomanus ipu LPL/MW — ot
40 no 70% ot mamuenture (pur. 5) [31]. Crobmena ¢ u tpanciokanus t(9;14)
(p13;932), 3acsarama PAXS u IGH rennte. PAXS xonupa B-kinerbuen cneuuduuex
axtuBupan nporenH (BSAP), Baxxen perynarop Ha B-kinerpunara nponudepanus u
mudepenmanys. J[pyrure onrcanu HapyIIeHUs BKITIOYBAT TPU30MUH U CTPYKTYPHU
HapyleHus Ha xpomozomu 10, 11, 12, 15,20 u 21 [32,33].

JIumdonnazMouUTUTE MOKa3BaT KJIOHAJIEH peapaH)KUMEHT Ha UMYHOITI00YIu-
HOBHTE TEKKHU U JICKH BEPUTH ChC COMATHYHHU MyTaIlMH HAa TCHUTE HAa BAPHAOMITHUTE
peruonu [34]. Ilpu HiaKou ciydyau ca JOKIaJBaHU MyTallMu Ha TYMOP-CyIPECOPHUS
reH pS3.
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@ur. 5. Kapuorun c aejenusi Ha 6q npu JumdoniazMouuTeH JuMmdpom

EKCTPAHOIJAJIEH MAPI'MTHAJIHO30HOB JINM®OM HA
MYKO3A-ACOUUUPAHUTE JIMM®OUTHU TBKAHU /MALT/

[Tocrasnero enun no npyr Ha reaure BIRC3 (u3Becten nmpenu kato API2)
(11g21)u MALT1 (18921), cebp3anu ¢ t(11;18), ca Hail-uecTo cpenianuTe CTPYKTYP-
HU HapyIeHHs pu JTuM$oma Ha MyKo3a-acoruupanure tuMmbonaan Tekaau (MALT)
[35]. Tpancnokamusta API2-MALT nosumasa NF-kB (Nuclear Factor-kB) akTuBa-
nusta. NF-xkB e Tpanckpunuuonen aktusarop, naxuoupam TNF a-unaynupanara
KJIeThYHa CMBPT [36]. Uecto Hamupanu HapymeHus mpu MALT mumdoma ca t(11;18)
(9q21;921) (dwur. 6) u Tpuzomust 3, Hameperu mpu 25-35% ot ciryqanre [37, 38].

Xucronornunara Tpanchopmanus Ha MALT nmumdpoma 10 enpokieTbyeH
mumdoM ce cBbp3Ba ¢ t(6;14)(p21;q32), npu KoATO ce HapyllaBa EKCIpecusaTa Ha
mukiauH D3 (rer CCND3) [39]. C HeOnaronpusTeH X0/ ca ciaydaute 0e3 3acsiraHe
Ha renute 3a BCL1 u BCL2, kakto u orcherBuero Ha t(11;14)(q13;q32) u t(14;18)
(q32;921). B enuanuHu ciydan MOXKe Jia ce HaOmoaBa peapaHyKUMEHT Ha TeHa 3a
bcl-6, B xpomozoma 3q27 [40].
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®ur. 6. Kapuorun na nanuent ¢ MALT numdpom, nokassam 46,XY,t(11;18)(q21;921)
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®OJUNKYJIAPEH JIMM®OM /FL/

Nuxubunuara Ha amomnTo3aTa, Karo pe3yniTaT OT CBpbXeKcmpecusta Ha bcl-
2, UTpae OCHOBHA poJii B maroreHesara Ha Qomukynapaus mumdom (FL) [41,42].
[Mpubmzurenno 75-90% ot nanuentute ¢ GoaukymnapeH aumdom Hocar t(14;18)
(q32;921), 3acarama BCL2 rena na xpomoszoma 18 u IGH TexkoBepr>KHHUS JOKYC
Ha xpomo3oMma 14. ToBa Boxu 10 mocTosiHHA ekcrpecus Ha bel-2 u ouensBane Ha
muMdomHNTE KiIeTKU. LluToreHeTnunnTe HapymeHus ca decto cpemanu npu FL
(¢ur. 7) [43].

HarpynBaneTo Ha MaTUrHEHUTE KJIETKU U Obp3ara uM nposudepanus ca OCHOB-
HUTE XapaKTEPUCTHKH Ha 3a0onsaBaHeTo. 3q27 BpBiarya BCL6 rena u npuchcTBa npu
okoio 15% ot cinyqanre. [To-arpecuBausaT Bapuant Ha FL (ctagmii 3b) mo-psiako e
cbBbp3aH ¢ t(14;18), Ho yecto HOcH t(3;14), 3acsrama BCL6 onkorena. 17p13 3acsra
TP53 rena u ce cBbp3Ba ¢ Tpanchopmanus Ha FL[44]. HabnronaBar ce Tpu3oMuu Ha
xpomosomu 7 1 18 B mo 20% ot ciayyaure.
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®ur. 7. Kapuornn Ha J1nM(pOMHH KIeTKH Ha NAIHEHT ¢ (oINKYyJIapeH aumdom,
nokaszBamm 47,XY,+12,t(14;18)(q32;q21)

MAHTEJIHOKJVIETBYEH JIMM®OM / MCL/

I'erbr CCND1 ce namupa Ha xpomo3oma 11q13 u urpae BaxxHa posist B marore-
He3ara Ha MCL. Toii konmupa muksmH D1, mo3Har ome kato bel-1 — BakeH perynarop
Ha mipexona oT G1— kM S-pazara OT KIETHUHUS UKBI. XPOMO30OMHATA TPAHCIIO-
kanms t(11;14)(q13;932) Bonu 10 moBuiieHa ekcrpecus Ha bel-1 u gucrynanus Ha
KJIeThbUHUS HUKBI. [Ipy yacT oT ciayyante ce OTKpHBa aMIUTU(UKALUS HA IUKIHH-
3aBucuMara kuHaza 4 (CDK-4), nenerus Ha CDK uaxu6utop pl6 u cBpbXxekcipe-
cus Ha pl6 TpaHckpuniuonHus penpecop BMI-1, kato kpallHUAT pe3ynrar ChbIllo
€ JucCperyjanusi Ha KJIeTbuHus HUKBI [45,46,47]. XapakTepHara LIUTOI€HETUYHA
naxoaka npu MCL e t(11;14)(q13;932) (¢ur. 8):
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®@ur. 8. KapuoTun Ha mamueHT ¢ MAHTEJIHOKJIeThUYeH JuMdom, nokaspam 46, XY, t(11;14)
(q13;932), iso(17q) u FISH ananu3 — nBa ¢y3uonnu curnana — 11;14 rpanciaokanust

Wzcnensanus, nznonzsanu FISH Texaukara, Hamupar Ta3u TpaHCIOKaIus Py
noutu Bcnuku MCL, [48] kato t(11;14) e u3KIIOUUTETHO PSIIKO CpelaHa MpH ApyTru
mumpomu. [loracrosimem ce cunta, ye FISH e MeToabT Ha n300p, KOTaTo ce€ ThpcHu
t(11;14) npu nocraBaxe Ha AuarHo3ara [49]. He e HanbJIHO U3SCHEHO yYacTHETO Ha
nukiIuH D1 B oHKOreHe3ara, Ho moBuILeHaTa UKIMH D1 excripecust 04eBUIHO € CBBp-
3aHa ¢ BaKHATa My natoreHetudna poisi mpu MCL u 3HaueHneTo My Ha peryaarop
Ha KpUTUYHATA TOYKA B ITporpecusTa Ha kiaetkute ot G1- B S-¢azara Ha KIIeThUHUS
uukba [50]. B vaxou ciyyan ¢ MCL ce Hamupa nosuieHa ekcipecust Ha PHK 3a
c-MYC, Ho T HE € CBbp3aHa ChC CTPYKTypHH NpomMeHu Ha reHa c-M Y C u u3rexna,
HsIMa OTHOIIIEHHE KbM naroreneszara Ha MCL. Criopen HIKOM IpOy4YBaHHS C€ HAMHUPAT
MyTaluHU B TeHa 3a pS3 U NOBUILEHA IPOAYKLMS HA MPOTEUHA P53 IpH arpecuBHO
nporuyanure Bapuantu Ha MCL. Jlonycka ce, ye mytauuuTte B pS3 ycunsar edekra
OT CBpBXEKcIpecusTa Ha mukinH D1 mopanu 3ary6a Ha nukanda CDK nmoruckane
[51]. CtpykTypHU 1 OpOITHM aHOMAJIMK Ca OTMMCAHHU C MO-rosiMa yectota mpu MCL
B CPaBHEHHE C IpyTUTe TMM(POMU U TOBA JOHSIKB/IEC OOSICHIBA IOYTH TETPATUIONIHHUS
KapuOTHII, HaOIoaBaH 0co0eHO Mpu OnacTouaHuTe BapuanTH [52]. Criopes HAKOJIKO
Mpoy4BaHus, 0a3upaHu Ha cpaBHUTENTHA TeHOMHA xuopuu3aryst — CGH w/wmu FISH,
ce Hamupar cmymenus B yectorara Ha JIHK cexsennnonnure nosropu npu MCL
[53, 54]. Te3u npoyuyBaHHsI MOTBbPIKIaBaT crieupUIHNS TPO(UIT Ha XPOMO3OMHUTE
npomenu npu MCL, otnruasani ro ot agpyrute auMmdomu. Hanpumep npu CLL Haii-
JecTuTe abepanuu BKIFoYBaT TpuzoMus 12, nenermu B 13q, 11q, 6q u 17p, mokarto npu
mudys3uust B-enpoknersuen mumdom (Diffuse Large B-Cell Lymphoma — DLBCL)
ce HamHpa Jo0aBeH r'eHeTUUEH MaTepua B XpoMo3oMu X, 1q, 7 1 3 B chueTaHue ChC
3ary6u B 6q, X u lp [55]. [Ipu MCL Haii-uecTuTe XpOMO30MHH aHOMAJIUH 3acsArar
xpomosomure 3q (49-70%), 8q (22-30%) u 12q (20-30%) c nobGaBeH reHeTHYEH
Marepuai u cbe 3aryba — B xpomoszomu 1p (24-33%), 6q (27-37%), 9p (16-41%),
11q (22-31%) u 13q (41-69%). Ilpu 6nacronnnus Bapuant Ha MCL npeobnana-
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Bar ammndukanusata Ha JJHK u yBennuenusat 6poil reHHH Komus, B CPaBHEHHE C
oOuyaiinus Bapuant Ha MCL. Ha nHuBo renu, 3ary0a B xpomo3oma 17p kopemnupa ¢
WHAKTUBUPALIUTE MyTaluu B pS3, 1o0aBeHUAT MaTepual B 12q € CBbp3aH ¢ aMIUIH-
¢ukarnusata Ha CDK4, a BUCOKOTO HUBO Ha amIuidukamnus Ha Xxpomo3zoma 10p12-
13 — c ammmdukanus na BMI-1 (B-cell specific moloney leukemia virus insertion
site 1). Anamu3st Ha 11q nenenuute ¢ FISH namupa neneunu B 11922-23 B 49% ot
n3ciensanute mpoou ¢ MCL [56]. 3BecTHO €, ue B TO3M PETHOH Ca JIOKATU3UPaHU
peaMiia reHu, CBbP3aHu ¢ TYMOPHHUS PAacTeX, BKIIIOUUTENHO TeHbT ATM. Tyk BeposiTHO
Ce€ HaMUparT U APYTH OHKOTCHH M TYMOP-CyIipecopHH rern. De Vos u cbTp. Hamupar
MOBeYE HAPYIICHHUS B PETyJalusITa Ha TeHU, CBbP3aHH C KJIEThYHUS LUKBJ pH O1a-
crouanus BapuaHT Ha MCL, KakbBTO € ClIy4asT ¢ MOBHILIEHATa aKTUBHOCT Ha reHa
3a UKJIMH-3aBUcUMarta kuHaza 4 — CDK4 u nenenuunre B renute 3a pS3 u pl6 [57].

[Tpomudepanmsita Ha TYMOPHHUTE KJIETKH C€ CBBP3Ba C MO-KpaTKa MPEKUBIEMOCT
U TIpejrosara omactoniHa Tpanchopmanus [58].

JUDY3EH B-EJPOKJVIETBYEH JIMM®OM /DLBCL/

Haii-dyecTo cperanoTo reHeTHYHO HapyIeHue npu qudys3aus B-enpokierpueH
mumMpom 3acsra BCL6 rena u ce mabnronasa npu 30% ot manuenture [59].

WscnenBanusara Ha reHHus excrnpecuoneH npopun (GEP) obocobsBar nse
OCHOBHHM cyOrpynu. Ennara ot TsX 1mokasBa XapakTepUCTHKH Ha B-kieTku oT rep-
muHatuBHHS 1eHTHP (Germinal Center B-cell-like nmn GCB-nogoOHu Ki1eTku) u
MOKa3Ba YeCTH MPOMEHHU Ha Xxpomosoma 12q. Bropara rpymna e ¢ npodui, nogobex
Ha aktuBupanu B-kierku (Activated B-Cell-like nin ABC-mogo6Hu Ki1eTkn) ¢ yecra
TpU30MUS 3 ¥ XpOMO30MHH ITpoMeHH B 3q u 18q21-q22, kakTo u 3ary0a Ha TeHETUICH
marepuai B 6q21-q22 [60]. Tpancnokauuure, 3acsramu MY C, ce nHamupart B 10 10%
ot cirydaute [61,62], a BCL2 Tpancnokanuute ca uectu npu tumpomure ot GCB—
knerpuHara cyorpyna [63]. GCB DLBCLs umat no-n1o0pa nporaos3a, He3aBUCUMO
ot apyrure knmuanaHU pakropu. Kareropunte ABC u GCB DLBCL, mbpBoHaYaIHO
(dbopMynHrpaH Bb3 OCHOBA Ha M3XOHATA TpaHC(HOPMUpPAHA KJIETKA, HAIOCIEABK T10-
Ka3BaT pa3Jinyus B IbTHUINATA HA KJIEThYHA TpaHC(hOopMaIs U OHKOreHnesa [64,65].

ALK-ITOJIOKUTEJIEH B-EIPOKJVIETBYEH JINMM®OM

ALK-nonoxkurennusar B-eapoknersyen mumpom (Anaplastic Lymphoma
Kinase — ALK) npezncrasinsiBa arpecuBHa B-kieTpyHa Heoruiasusi, Ipu KOSITO HEO-
IUTACTUYHUTE KJIETKH ca TpaHC(GOpMUpPaHU C KpailHO nudepeHuupan B-kierbuen/
ia3MokiieTbueH Gperotun [66]. ALK nonoxurenaust B-enpoxiiersueH iumpom e
€ITHO OT IIbPBUTE 3a00JSIBAHUS, TIPH KOUTO C€ Pa3KPHUBAT TPAHCIOKAIINH, 3aCATAIIN
ALK rena. Hait-uecto ce cperia tpancinokanus t(2;17), B KOATO y4acTBaT TeHUTE
ALK u 1031 Ha KjaTpuHa, HO MOXKe Jla ce Habmoasa u t(2;5), KkoATo € xapakTepHa
3a T-xirerpunns CD30+ (Ki-1+) anarmacTiueH enpokieTbueH JIUMGOM.
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IIVTIASMOBJACTEH JINMM®OM

[TouTn Bcuukm cirydan Ha Turazmooiacten tmMpom (PlasmoBlastic Lymphoma
—PBL) ca nmosutuBhu 3a Epstein-Barr Bupyc (EBV). [locneannre n3cneasanus mo-
ka3BaT Bucoka uectora Ha MY C tpanciokanuu ripu PBL v reHeTHYHN HapylieHus,
CXOJIHU C T€3H IPHU [UIa3MOKJIEThYEH MUEJIOM B OJIaCTHA TpaHC(HOpMaIUsl, HaBEXK Jallli
Ha MHCHJITA 3a Bpb3Ka MEX/1y JBeTe 3a0oisBanust [67,68,69].

[Tpu nudy3uus B-enpoxiersueH tumM@oM ca ormucaHy peiina XpoMo30MHH abe-
parmu, TOYKOBU MyTaiuu u nenenun. Tpancnokarus t(14;18)(q32;q21.3), 3acsrarmia
BCL2, ce nabmonara B 20-30% ot manueHTHTE, HO CBPBXEKCcpecus Ha bel-2 mpo-
TeuH ce oTuuTa npu 25-50% oT ciyyaurte, KOETO MOKa3Ba BKIKOYBAHETO U HA JIPYTU
MEXaHU3MH 3a cBpbXxekcnpecus Ha bel-2 [70]. Tpancnokammu, 3acsraiy JIOKyca 3a
bcl-6 Ha 3927 ¢ pa3nuyHu reHHU MAapTHHOPH, Hail-yecto 14q32, ce namupar B 30% ot
ciyyaure [71]. KioHanHu kapuoTUITHM HapyIIEHUs ca onucaHu B 10 87% oOT naiu-
entutre ¢ DLBCL. Haii-uectute ToukoBu myTtanuu ca B 14q32, 3q27 u 18921, xouto
ca mecra 3a IGH, BCL6 u BCL2. [Ipyru dyectd XpOMO30MHHU HapyLIEHHs 3acsArar
nokycute 1q36, 8q24, 3p21, 1p22 u 6q21. KoMiuiekcHUTE HIMTOTEHETUYHH Hapylle-
Hus ca yectd. C-MY C peaparxumeHt (8q24) € pSAKOCT U ce HaMupa MpY NalueHTH
¢ UMyHeH aeduuut. MyTtanuu Ha pS3 1 XOMO3UToTHH Aenenn Ha 9p21 ca onmcanu
IPH CIIy4au ¢ epoKIeThuHa Tpanchopmarms [ 72]. Tpanciaokanuy, 3acaramniy Mmecrara
Ha UMyHOoOynrHOBUTE TeHHn Ha Texxkute 14932 (IGH) u nexure Bepuru 22q11.2
(IGL) u 2p12 (IGK), ce nabmonasar npu nojoBuHara ot caydaute ¢ DLBCL. Ilpu
KOHBEHIIMOHATHY niuToreHeTnynn nzcnensanusi, FISH u CGH, nait-uectu Hapymenus
ce Hamupar nipu xpomoszomu 2p (REL), 8q24 (c-MYC), xpomosoma 12 u 18q, 3aryba
Ha XpoMo3oMu 6q 1 17p u peapamxumenty Ha 3q27 (BCL6) u 14932 (IGH).

JIMM®OM HA BURKITT /BL/

JInmpombT Ha Burkitt (BL) e cbe 3psin ¢peHOTHII, eKCIipecupaltl TOBbPXHOCTHU
umyHorooyauau ot kiac [gM. CD10 e mo3uTHBEH Npy MOYTH BCUYKH CITy4Yau U HE
excripecupa bcl-2. To3u ¢axt momara 3a pa3rpaHU4aBaHETO MYy OT JIUM(POMHTE C
JBOIHU TpaHcnokamnuw, 3acaraim MY C u BCL2. Tpancnokaruute, kacaemu MYC
OHKOT€HA, Ca MOJIEKYJIIpHATa XapakTepHa dyepra Ha BL u ce oTkpuBar npu nodru
100% ot uzcneasanute. bonmuucTBoTo cnydyau 3acarar IGH rena Ha xpomo3oma
14, mo-psAKO cpeliaHu ca CIIy4auTe ChC 3acsiraHe Ha TeHUTE 3a JIEKW BEPUTH Ha
xpomosomu 2 u 22. Cr3naBanero Ha FISH ananus 3a ynorpeba BbpXy napaguHOBU
Cpe3H Beue JaBa Bb3MOXKHOCT 3a HamupaHe Ha MYC TpaHciiokanuu 3a pyTUHHA
JMArHOCTHKA JIOPU KOTaTO HE ca HAJIMYHH JKUBU KJIETKU 3a MTbJIHO KAPUOTUITHO U3-
cnensane [73]. [Tpu BL MY C TpaHciokanusita € TbpBUYHO CHOUTHE, @ KAPUOTUITHT
O0OMKHOBEHO ITOKa3Ba €IMHUYHU HAPYIICHUS, TIOpau KoeTo e HapedeH ,,MY C simple
(camo MYC) 3a paznuka ot muMmdomute ¢ MYC TpaHCIOKaIus KaTo MOCIeIBaII0
cboOutne, Hapeuenu ,,MYC complex” (MYC kxomruiekc). UMyHOXHCTOXUMUYHUTE
M3CIIEBAHUS 32 MYC MPOTEHHA OMxa OWIIM TOJIe3HM 33 U3CJIEBaHE HAa TMM(POMUTE
¢ MYC tpancnokamus (dur. 9) [74]:
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Burkitt B-UNC/BL/DLBCL DLBCL GCB
CD10+ CD10+ CD10+
BCL6+ BCLG +/- BCL6 +
BCL2- BCL2+ BCL2 +/-

Sox 11 +/- Sox 11 ND Sox 11 -
MIB-1>98% MIB-1 < 90% MIB-1 Variable
MYC simple MYC complex MYC rare +
EBV +/- EBV - EBV -

@ur. 9. Iludpepenuunanna guarnoza Ha BL, B-UNC/BL/DLBCL u DLBCL ot GCB Tumn.
B-UNC/BL/DLBCL ce cBbp3Ba ¢ KOMILIEKCEH KAPHOTHII C TPAHCJIOKALMH, 3aCATalH
MYC u BCL2. BCL2 Tpancnokanuute ce Hamupar npu 30% or GCB tuna na DLBCL,
Ho MYC TpaHcjJoKanuuTe JUNCBAT; PH HAJHYHNE HA IBOIHU TPAHCJIOKALMH ce Kacae 3a
B-UNC/BL/DLBCL
B-UNC - B-cell lymphoma UNClasiifiable — Hek1acugunupyem; Sox 11 —
TpaHcKkpunuuoHeH ¢akrop; ND — He e onpenessin

3HauuTeNneH Opoii reHH ce MHIIyIUpaT OT cBpbXxekcnpecuara Ha c-MYC — rena
3a ke D2, TRAP1 (amontotruen red), HLA-DRBI — ren Ha ThKkaHHaTa CHB-
mectumoct u mutoxonapuanaus HSPD1 (heat shock 60 kD protein — npotenn Ha
TorMHHUA 0K). C-MY C cBpbXeKcnpecusiTa OCBEH TOBA PETYJIMpa 3HAYUTEIICH Opoii
nuKIMH-3aBucUMU knHa3u kato CDK2 u CDK4 u apyru cBBp3aHU C KIETHUHUS
LIUKBI, Kato ukiuH D1, p27 u p53 [75,76,77]. Crumynanusara Ha c-MY C oHKoTeHa
BOJIU JIa POTPECHs Ha ChOTBETHHUTE KJIETKHU B KIIETHUHUS IIUKBJI, HHXUOHUpA Mporeca
Ha A epeHIus, HapylliaBa KIeThbUHIs METa00IN3bM, pelyliipa KJIeThYHATa a/IXe3Us
Y [IOBMILIABA TEJIOMEPA3HATa AKTUBHOCT. XETEPOreHHOCTTa Ha MOJIEKYJIIPHUTE CUYTI-
BaHUs IIPABM TPAHCIIOKALMATA TPyAHA 3a oTYnTaHe ype3 crangapreH PCR noaxon,
[IOpaIy KOETO 3a IIPEAIIOUUTAHE Ca IUTOreHEeTHYHNTE u3caensanus wm FISH [78, 79].

Myrtanuu Ha BCL-6 rena ce Hamupar npu 25-50% ot ciyuaute ¢ BL.

B-KUIETBYEH JIMM®OM, HEKJIJACUPULIUPYEM, C
MEK/INHHA XAPAKTEPUCTUKA HA DLBCL U JIMM®OM HA
BURKITT U B-KJIETBYEH JINM®OM, HEKJIACU®UILIUPYEM,
C MEXXIUHHA XAPAKTEPUCTUKA HA DLBCL X
KJIACUYECKHU JIMM®OM HA HODGKIN /B-UNC/BL/DLBCL/
PasrpannuaBaneTo Ha BL ot Mopdomoruano mogo0HuTe arpecuBHN B-kieThuan

muMGOMH € TPYAHO 3a MOPGOJIO3UTE U KIMHUYHUTE XemaTtono3u. BL nma xapaxre-
per GEP, o cpen DLBCL uma u npyru ¢ nogoden GEP [80,81]. Tlonskora MYC
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TPAHCIIOKAIUUTE CE MPECTABAT KaTo €AMHINYHO HApYIIEHUE, HO TIPU JIPYTH CIydau
ce HaOJI0/1aBa M0-KOMIUIEKCEH KapUOTHII, YECTO C JIBOMHU TPAHCIIOKAllUH, 3acsra-
u MYC u BCL2. Tlocaenuust tun numpomMu ca peppakTepHu KbM CTaHJapTHA
XUMHUOTEpaIus 1 ca ¢ Jiomia nporuosa [82,83].

ITpu enno npoyusane Ha GEP te3u citydan ca otHecenu kbM BL [80], HO npu
JPYyTO ca MPUYHCICHN KbM MeKIuHHA Kateropus [81]. B mepcniektuBa GEP 61 Morsi
Jla xapakrepusupa To3u noasua. Kareropusra Ha B-knerbuen numdom, Hekmacu-
¢dumupyem, ¢ mexxnuaHa xapakrepuctuka Ha DLBCL u BL (B-UNC/BL/DLBCL)
e BbBezieHa B Kinacudukamusara Ha C30 110 rosisiMa CTereH 3a OTTPaHNYaBaHETO Ha
Ta3u NPOrHOCTUYHO 3HaYMMa rpyna. M3mexna, ue cuaepruyHoro aeiicteue Ha MYC
u BCL2 Boau 10 HebnaronpusiTHa NporHo3a 3a nauueHture, npu kouro BCL2 nma
OTHOILIEHUE KbM IMOTHCKAHETO Ha anonTo3ara, a MYC — KkbM CTUMyIMpaHe Ha Kile-
ThuHaTa nponudeparus. Hail-BeposITHO KOMITJIEKCHUTE TEHETUYHN aHOMAJIUU TIPU
T€3W TYMOPH CBHILO TOTPUHACST 32 HEOMaronpusaTHus u3xox [82, 84].
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3PEJIN B-KJIETBUYHHU JINUM®OITPOJINMOEPATBHI HEOIIJIASHUU —

HAM-YECTO CPEILIAHU IMTOT'EHETUYHU AHOMAJIMN
P. Bnaoumupoesa, /. Ilonosa, E. Bukenmueea, JI. Mumes
Boennomeouyuncka axademust — Cogus

LluToreHeTHYHUAT aHAJIN3 € PyTHHHA Y4acT OT AMArHOCTHKATa M MPOCIENIBaHETO Ha
3HAYHUTENHA YacT OT TUM(POUTHUTE HEOIIA3UH B ChBpEMEHHATa OHKOXeMaronorus. O030pbT
000011aBa XapaKTePHAUTE IUTOTCHETHIHN HAPYIICHU TIPH Pa3IHIHN B-KIeThUHH TeBKeMUH/
TUMGOMH OT 3HAYCHHE 3a AMarHo3ara, IpoTrpecusTa Ha 3a00NSIBAHETO W MPOTHO3aTa.
Hsixon BunoBe mumMdpoMu, Kato GOTUKYIAPHHUAT JIMM(POM, MAHTEITHOKICTHYHUAT JTUMQPOM
n muMdombT Ha Burkitt, ca chIIpoBOJICHH ¢ KITFOYOBHU TpaHCIOKAIMKA — ChOTBETHO t(14;18)
(932;921),t(11;14)(q13:;932) n t(8;14)(q24;q32), nokaro Apyru B-kineThuHu HEOIIIa3UH HIMAT
XapaKTepHHU LUTOIeHETUYHU HIIH MOJIEKYJIHU Mapkepy. CtaTusTa oricBa crieluuiHu, 100pe
neUHUpaHH XPOMO3OMHH HapyILIEHHUs C MPOrHOCTHYHO 3HA4Y€HHE 3a Kypca M H3Xofa Ha
3abossBaHeTo. O00OIIEHN Ca IPEUMYIIECTBATa U OTPAHHUYCHUSATA HA PA3IMIHUTE CTPATET U
3a aHaJIM3 [IPY Hai-4ecTo cpenianuTe B-kineThuHu TeBkeMUun/IMMpOMH.

MATURE B-CELL LYMPHOPROLIFERATIVE NEOPLASMS —

COMMON CYTOGENETIC ANOMALIES
R. Vladimirova, D. Popova, E. Vikentieva, L. Mitev
Military Medical Academy — Sofia

Cytogenetic analysis is now a routine part of the diagnosis and management of a
significant number of lymphoid malignancies. This article reviews characteristic cytoge-
netic abnormalities in different types of B-cell leukemias /lymphomas at diagnosis, disease
progression, and prognosis. Some lymphoma types, such as follicular lymphoma, mantle
cell lymphoma, and Burkitt lymphoma, are associated with key translocations — t(14;18)
(q32;921), t(11;14)(q13;932), and t(8;14)(q24;q32) respectively, other B-cell malignances
have no specific cytogenetic or molecular aberrations. This review describes specifically de-
fined chromosomal abnormalities with predictive value for disease course and outcome. The
advantages and limitations of different testing strategies in most common B-cell leukemias/
lymphomas, are summarized.
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YYACTHUE HA BPOAEHUTE UMYHHU JE®@ULIUTH
HA KOMIIVIEMEHTA IIPU HAKOU UHOEKIIMO3HU
N ABTOUMYHHHU BOJIECTH

"Mapma Bbanesa, ‘Mapuana Mypoycesa, 'Kpacumup Huxonos
'Knunuka no knunuuna umyrnonoeusi, YMBAJI ,, Anexcanopoecka ', Kamedpa no
KIUHUYHA 1abopamopust u kKiunuyna umynonrozusi — MY, M@ — Cogus
’Kameopa no muxpobuonozus u umynonoausi — My, @@ — [1nosous

OBIIA XAPAKTEPUCTUKA HA KOMIIVIEMEHTA

KoMmieMeHTBT € uacT OT BpoieHus: UMyHEH 0TroBOp. OCHOBHUTE (DYHKIIMU HA
KOMITJIEMEHTAPHUTE OENTBIIM ca:

1. OchiiecTBsiBaHE Ha 3aIIUTA CPENLY PA3TIMIHA MUKPOOPTAaHU3MH Ype3 OTICO-
Hu3anus Ha Oakrepuute (TmaBHO upe3 C3b), xemorakcuc (C3a, C4a, C5a) u ausuc
Ha OaKkTepuH U KIeTKU (MeMOpaHo-aTakyBail komiuieke C5-C9)

2. Moct Mexty BpoAieHHs ¥ Ipu100uT uMyHeH otroBop (C3b, C4b, C3 penen-
TOpH BbpXY B-KJIeTKHTE M aHTUTEH MIPEICTABSIINTE KICTKH )

3. YuacTre BbB (GOPMHUPAHETO HA UMYHHHUTE KOMIUIEKCH C MOCJIEABAIIOTO UM
emumuaupane (Clqg, C3, C4)

4. Enumunupane Ha anontotuunu kinetku (Clq, C3, C4)

5. ®opmupane Ha TPOIYKTH, OCHIIECTBABAIIN ThKaHHA YBpeIa

B oprannzma koMIuieMeHTHT UMa J1Bosika GyHKIsE: 1. 3ammra cpenry nH(EKII;
2. Ilpu HEKOHTPOJIMPAHO AKTUBUPAHE MOXKeE Ja IPEIU3BUKA Pa3IMYHU MaTOJOTUYHU
yBpeIu.

[TpoTenHnTe HAa KOMITJIEMEHTA MpencTaBisiBar 15% oT cepymHara 00y IuHOBa
(hpakumsi, okoiio 3r/1 B m1azmara u ca okosio 30 pa3inyHu BHia. AKTHBUPAT CE 110
HSIKOJIKO BT, KaTO BCSIKA CTHIIKA OT TO3M MPOLIEC C€ PEryyiupa 1o TaKbB Ha4YMH, 4e
Jia ce OaJlaHCupa EeKCTPEMHOTO aKTUBUPAHE U J1a CE OTPaHUYU JIEHCTBUETO Ha KOM-
TJIEMEHTa CaMO BbPXY MUKPOOPTaHU3MUTE, OT €[HA CTpaHa, ¥ J]a C€ MUHUMAJIH3Hpa
OTJIAraHEeTO BbPXY 3PaBUTE KIETKHU, OT JIpyra crpaHa. Tpu ca OCHOBHUTE IIbTHIIA
3a aKTUBALUS:

1. Knacuuecku — MHULMUPA C€ OT UMYHHH KOMITJIEKCH, allONTOTUYHU KJIETKH,
HSIKOW BUPYCH W TpaM-HeraTuBHH Oaktepuu, C-peakTHBEH MPOTEHH, CBbP3aH KbM
JIUTaH]I.

2. Mano3za-cBbp3aH jekTuH (MBL) — ununuupa ce oT MUKpOOpPraHU3MU C
TEPMHUHAJIHU MaHO3HU IPyIu

3. AnTepHaTWBEH — HHUITUHMPA CE OT MHOTO OaKkTepuu, GYHTH, BUPYCH, TYMOPHHU
KJICTKU.
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KIMHUYHU E®EKTH IIPU BPOJEHU JEPUITUTHU
CBbCTOsSAHUA HA KOMIIVIEMEHTA

Knuananure e(beKTI/I OT BPOACHHUTC ,IIG(I)I/ILII/ITHI/I CbCTOAHHNA Ha KOMIIJICMCHTA
Morar aa ¢ Cymupar 1o CJICIAHUA HAa4YHH:

A. JEONIUT HA KOMIVIEMEHTAPHUTE ®PAKIIUU U BAIIIUTA
CPELY TH®EKIIUHN

JeduuTbT Ha KOMITJIEMEHTApHUTE (HPAKIIUN MOKE J1a TIPEAN3BUKA MOBUIIICHA
BB3MPUEMUYUBOCT KbM MMOT€HHU UH(EKIMU B CIETHUTE HAKOJKO CIIydast:

1. ledpunury Ha anTepHATUBHHS KOMIUIEMEHTAPEH ITBT — B YacT OT CIIy4auTe
ce HaOmonaBa e(UIMT Ha ONICOHM3MpAIIaTa akTUBHOCT. [Ipu HOpMaiHu yCIioBuUs
3alUTara Cpelly MMOreHHu MuKkpooprauusmu (Haemophilus influenzae, Streptococ-
cus pneumoniae) ce OChILIECTBABA YPE3 ONCOHU3ALMS C AHTUTSIIOTO, AKTUBALIMA Ha
KOMITJIEMEHTA, (haroIuTo3a U HHTPALEeTyIapHO YHUIIOKEHUE HA MUKPOOPTaHH3MUTE.
C3b u iC3b ca Hali-Bay)KHUTE KOMIUIEMEHTApPHU (DPAKIMU C OTICOHU3HUPAILIH CBOICTBA
(onconunmn). lepuuntst Ha C3 PpakuumsTa BOAMU 10 HapyIIEHUE WU 3ary0a Ha OTco-
HU3MpallaTa akTUBHOCT U HEBb3MOXKHOCT 33 aKTUBHpaHe Ha MEMOpaHO-aTaKyBallus
koMmIuiekc. Jlepunurure Ha npyrute 2 ppakiuu — dpaxkrop D u nponepaus, ca peaku,
a ne¢unut Ha paxrop B He e onucan [24]. lepuuuTbT Ha perynaTOpHUTE KOMIIO-
HEHTH Ha antepHatuBHUSA BT — daktop H u daxrop I, ce ynacnensBa aBT030MHO
PELIECUBHO M BOIM /10 CIIMPAaHE HAa aKTUBALMATA HA aJTEPHATUBHUS MbT, KOHCYMHU-
pane Ha C3 1 OTHOBO 70 3ary0a Ha OIICOHM3UpaIIaTa akTUBHOCT [24]. BaxkHo € na
ce oT0enexu, ue UMyHH3AIMOHHUTE Tiporienypy rpu aeumut Ha C3 0OMKHOBEHO
ca KOMIIPOMETHUPaHH.

2. Jlepuuut Ha KOMIIOHEHTUTE HA MEMOpaHO-aTaKyBallUsl KOMILJIEKC — yHac-
JIeIIBAaHETO Ha 1e(UINTA HAa Te3H MPOTEHHHU CTaBa M0 aBTO30MHO PELIECUBEH HAYMH
[24]. XeTepo3urorute 0OMKHOBEHO EKCIIPECUPAT MOJIOBHHATA OT HOPMATHUTE KOJTHU-
YyecTBa Ha mpoTenHute. Hait-uecto neuuuThT MM ce CBhp3Ba € MOBUIIIEHA YECTOTA
Ha MH(QEKIUH, IPUUYMHEHHN OT OakTepuu oT poaa Neisseria, Thil KaTo PpakUUTE OT
C5 no C9 yuactBaT BbB (JOPMHUPAHETO HA JTUTUYEH KaHAT B TO3M BHJ MUKPOOpra-
HU3MH C TIOCIIEABALIOTO UM pa3pyiiaBaHe. To3u edekT ce HaOmoaBa 1 B ClIydauTe
Ha nedunut Ha C3 u nponepaud. Jdedunutst Ha C5 € CBBp3aH C HEBB3MOKHOCT 32
oOpasyBane Ha C5a u yBpeneH xeMoTakcuc. Hikon OT TOUKOBUTE MyTalllH B T€Ha,
koHTponupan C6, ca onmucaHu caMo TpH AMOHIIU, JPYTH — TPH adpoaMepUKaHIH U
cMmeceHa nomyinanus ot FOxHa Adpuka. Onrcanu ca v eIMHUYHI MYTaIliU B TCHUTE
3a C7 u C8 [24]. Hali-royisiM TTpolieHT Ha XoMOo3uToTeH aedunut Ha C9 e ycTaHOBeH
npu anoHu — 1:1000. B apyrute nonynauuu 1031 A€ UIHT € PSIBK.

3. lebunut B MaHO3a-CBBp3BalIMs JEKTHHOB mMbT — MBL e mpencrasu-
Tes Ha (aMIUIHAS OT KaJMi-3aBUCUMH JICKTUHH (KOJEKTHHHU) U UMa CTPYKTYpa,
xomonioxkHa Ha Clq. Toit ce cBbp3Ba chC CHIIMSA (PAroUUTEH PELENTOP BHPXY
TPOMOOILIUTHU U €HJOTEIHH KIETKHU, KAKTO U C TEpPMUHATHUTE MaHO3HU I'PYIH HA
MHoOrO Oaktepun. MBL rensT ce Hamupa B xpomo3oma 10q 11.2-21 u ceabpxa
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4 ex3ona [19]. IIpu nHanuuue Ha Tpu nmommmopdusmu (SNPs) B ex3on 1 u 3 ce
Ha0monaBat cTpyKTypHu npomenu B MBL u Hucku cepymuu Husa. [lonmumopdus-
MU B IPOMOTOPHHS YYaCThK Ha I'eéHa ChILO HamajsBaT KojlnyecTBoTo My. MBL
aKTHBHMpA KOMIUIEMEHTA YPEe3 B3aUMOIeCTBHE C 2 cepuHOBH ITpoTea3u (Mannose-
binding lectin-associated serin protease — MASP) — MASP1 u MASP2. MASP2
ce pasrpaxaa u aktusupa C4 u C2, a MASP1 gupektHo pasrpaxaa C3. Te3u
KOMIIOHEHTH Ha KoMIIeMeHTHaTa cuctema ¢popmupar MBL nbTa. [locnennust
MMa TojsIMO 3HaY€HUE B MEPHOAa MEeXAy 3arydara Ha MacHMBHO NMPEMHHAJINTE
aHTUTENa OT MalikaTa clie]] pakJaHe U I0siBaTa Ha KOMIIOHEHTUTE Ha 3peus
nMyHeH oTroBop. MBL ce cBbp3Ba cbC 3a1MTaTa Ha OpraHu3Ma CpsiMO MEHUH-
TOKOKH, THEBMOKOKH, TyOepKyno3a, manapus. O6cbxkaa ce poiasita Ha MBL npu
pasButueto Ha xenatut B u C, HIV, Muko3nu uHdpeEKIuu.

4. lepumutsT Ha KIacuueckuTe KommuiemMenTapuu ¢paxmuu Clq/t/s, C2 u C4
BOJIM JI0 MOBHINIEHA BB3IPUEMUHUBOCT KbM 3a00JsIBaHMS, TPUYUHEHH OT Pa3TUYHU
MUKPOOpIaHu3Mu, kato H. influenzae, S. pneumoniae, N. meningitidis. He e usnenaa-
BAIIIO, Y€ Te3W MH(EKIMH ca IT0-9eCTH U IIPH X0pa C XUMO- U AUCUMYHOTTIO0YTHHEMHS,
THH KaToO Te3U KOMILJIEMEHTapHU (PaKIUK ca CBbP3aHU C €(PEeKTOPHHUS OTTOBOp HA
aHTHUTeNara cpeury nocoueHute 6akrepun [24]. Cpen 6enuTe Xopa XOMO3UTOTHUST
nepuut Ha C4 e cpaBautenHo yect (1/10 000), a XeTepo3UroTHUAT AePUIUT — IpU
1% ot Hacenenuero. TpsOBa na ce nogueprae, ue naaBUANTE ¢ C4 neduuut MHOTO
YeCTO Ca 3/IpaBH U HE MOKa3BaT MOBUILICHA CKJIOHHOCT KbM HH(EKIIHH.

5. lebuuuty Ha KJIE€ThbYHO-MEMOpPAHHHUTE PELENITOPH 32 KOMIUIEMEHTapHUTE
MPOTEHHHU — B CIy4as ce Kacae 3a AepUIMT Ha JeBkouuTHara agxe3us (CD11b/CD18
nw CR3 nedunur). Jepunutst Ha neBkonnTHara agxe3us (LAD-1) ce nbmku Ha
MyTaluu B 6era cyOeTMHNUIIATa HA HHTETPUHH, TOPaIy KOETO ce HaOIo1aBa HEBb3-
MoxHoCT 3a ekcnipecus Ha CR3, LAD-1, CR4 (CD11¢/CD18; p150,95) u o B, Ha
neBkouuTUTE. TOBa BB3EICTBA BHPXY MHOI'O JIEBKOIIMTHU (DYHKIIMH — XEMOTAKCHC,
azixe3us, OIICOHM3aLus, HeyTpoduieH B3puB. [Ipuunnu 3a Te3u neuuuTy ca To4-
KOBH MYyTAalli¥ B KOHTPOJIMPAIIUTE TeHH WM B critaiicuara Ha mRNA. Habmonasar
C€ YECTH M MPOABDKUTEIHN CTa()UIOKOKOBU MM MEHUHTOKOKOBH MH(EKIUH OIIe
B PAHHOTO JIETCTBO.

Penunia Mukpoopranu3My M3MOJI3BaT KOMILJIEMEHTA, 3a J1a yBEJIMYAT CBOATA
BupynentHoct (30):

— Bupycst Ha Epstein—Barr (EBV) uznon3sa peuenrtopa 3a KOMIZIEMEHT THIT 2
(CD21) karo kJ1eThueH peuenTop 3a cBosi mukonpoTerH gp350/220, koeto 00scHsABa
TpOINHK3Ma Ha TO3U BUPYC KbM B-kierkure;

— MopO6unausT Bupyc usnonssa CD46 (memOpaHeH Ko(akTopeH MPOTEHH) 3a
CBBP3BaHE C MHOXKECTBO KJIETKHU;

— [IukopHa BupycuTte (ex0- U KOKCaKH-) ype3 Karcuaa Cu U3M0A3BaT peLenTopa
CD55 3a 3aaBsiHE KbM MHOTO KJIETKHU,

— TybGepkyno3HuAT MUKOOAKTEpHil upe3 peLenTop 3a KOMIJIEeMEHTa TUl 3 ce
3anaBs 3a Makpogaru;

—Yoemkuat umyHoaeduuutes Bupyc (HIV) nznonssa peuentopu Ha Komruie-
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menTta tvn 1, 2 u 3, C4 ¢ppakuusara u xemokunosure peuenropu CCRS, CXCR4 3a
cBbp3Bane ¢ CD4+ T-xneTku, IeHAPUTHH KIIETKH, Makpodard;

— GnasuBupycute (Bupyc Ha 3anagno-Huscka Tpecka) u3nonssar penentopu
Ha KOMIIJIEMEHTa 3 3a 3a/aBsHe 3a MaKpo(aru U HEBPOHU.

b. JE®OULUT HA KOMIVNIEMEHTAPHU ®PAKLIUN U ABTOUMYHHHU
BOJIECTH

Hegpuyum na ppakyuume om Knacuveckus Nvm Ha aKMueauus

Haii-mHOTO CHOOMIEHNS 32 neUIUT HA Te3W (PpaKIUd UMa MPH CHCTEMHUS
nynyc eputemarodyc (CJIE), momepynoHehpuTUTUTE U aHAPUIAKTOUIHATA TTYP-
nypa. Yecrorata Ha XOMO3UTOTHHS AePuuUT Ha C2 KOMIUIEMEHTa cpej] OOIHUTE C
peBmaronornynu 3adomnsBanus B CAILL e 0,2% win 20 nbTH 1O-BUCOKA OT YECTO-
tara cpen 3apasute [13]. B chimara cratus e qokiaaBaHa 3HAYUTEITHO MO-BHUCOKA
gyecrora Ha gepuuut Ha C2 npu OOJHM OT IOBEHWIIEH peBMarouieH apTput (3,7%
XEeTepO3UroTH), cucreMen jymyc (10/137 6omau, nnm 5,9% karo euH € XOMO3HUTOT)
u pesmatouzieH apTput (1,4% — paznukara He € CTaTUCTUYECKH 3HAYMMa B CpaBHe-
HUeE cbe 31paBute). [eHsT, KOHTponupanl cuaTe3a Ha C2, ce HaMHupa B XpOMO30Ma
6 —ob6nactra Ha MHC knac I1I. Camust cunTe3 Ha C2 cTaBa INIaBHO B XEMIATOLIUTHUTE.
Hedpumutst Ha C2 ce yHacnensBa Mo aBT030MHO-periecuBeH HauuH [9]. lepuursT
Ha C2 obaue He ce CBbp3Ba C MO-TESKKO IpOoTHUYaHe Ha OonectTa [15], HO ipu 60THA
OT JUCKOMJIeH Jynyc u aedurut Ha C2 mo-yecto ce HaMupar (POTOUyBCTBUTEITHOCT
u autu-Ro (SSA) antutena [18].

Hma chobienus, 4e XoMo3UuroTHUSAT Aehuiut Ha Clr ce koMOuHUpa ¢ nedummt
Ha Cls [4]. XomozurotHusT nedunnt Ha Clq, Clr/Cls u C4 ce aconunpa chbOTBETHO
¢ 93%, 57% u 75% puck ot pazsutue Ha CJIE, nokaro uecrorara na CJIE npu nedu-
mut Ha C2 e 10% [31]. Ako ce noxpensr B iiepxanyeH BUJ Bb3MOXKHOCTHUTE 3a I1051Ba
Ha CJIE npu neuuuT Ha KJIacHueCKUTe KOMILUIEMEHTapHU (ppakiuu, TO cXxeMara I1e
mniexkaa taka: Clq > C4 >> C2, koeTo NoAKpens TBbPACHUETO, Y€ T3 MPOTEHHU
uMar NMpoTeKTHuBeH edekT npu 6onectra [23]. JlornueHn u3Boz OT HAOIIOAECHUETO, Y
€/IHa OT IVIaBHHUTE POJIM Ha KJIIACHYECKUTE (PpaKIIny € 3aluTaTa Cperry HHPEKIuH, €
MPEANOI0KEHUETO, Y€ KOMIIJIEMEHTAPHUAT Ne(ULUT € Mpepa3noaramia npuarHa
3a MosiBaTa Ha JIyIyca Mopa i HaMajeHa Pe3UCTEeHTHOCT KbM MH(EKIINO3HH areHTH
[23]. 3a Ta3u xunores3a Bce OIIe HsIMa JOCTaThYHO NOTBbprKAaBaliy Gpaxtu. Mzsect-
HO €, ye C4 e mpoaykr Ha nBa reHa: C4A u C4B, a B excripecusita Ha C4A u C4B
MPOTEMHUTE UMa U3BECTHU pa3inuusi. C4 HyJeBUTE ajleliy ca BayKHU 3a JIynyca, Thid
KaTo € yCTAaHOBEHAa BHCOKA YECTOTa MpHU OOJHHU OT Pa3IMYHU €THOCH U HE BUHAru
nMa Bpb3Ka ¢ onpeneneH HLA xamnorumn.

VY4actueTo Ha cucTeMaTa Ha KOMIUIEMEHTa B TaTOreHe3aTa Ha JIyIyca € CIIOKHa
Y B U3BECTEH CMUCHII IMapaloKcaiHa, Thil KaTo, OT €Ha CTpaHa, TOM NOAIbpKA UMYH-
HUS TOJIEPAHC U MTPEJOTBPATABA Pa3BUTHETO HA 00JIECTTa, HO KOTaTo JIyIyChT BEYE €
HaJIMIe, KOMIUIEMEHTHT y4acTBa B Pa3BUTHETO Ha Bb3naauTesHus npouec [16]. Ilpu
nareHTu ¢ aktuBeH CJIE ce HabmronaBa moHM)kaBaHe HA TOTAJIHUS KOMIUIEMEHT U
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cnazane Ha HuBara Ha C3 u C4 nopaau akTUBMpPAHE OT UMYHHU KOMIUIEKCH U KOH-
cymanus B nepudepuute Thkanu [11, 30, 31]. Ilpu Bpoaen aepuuuT Ha nMOCIETHUSL
o0aue ce HaOM0aBa MOCTOSIHHO HUCKO HUBO Ha C4 HEe3aBUCHMO OT aKTUBHOCTTA Ha
CJIE [11]. 3a pa3nuka OT UMYHOTJIOOYJIMHUTE, IPOMEHHUTE B CEpyMHaTa KOHIICHTPAITUS
Ha C4 ca ocobeHo xapakrepau 3a 6omaute oT CJIE 1 BackynuT, Thi KaTO HUCKHUTE
CTOWHOCTH MIPH MAIUEHTUTE HE CE BIMSAT OT aKTUBHOCTTA Ha BaCKYJIMTA U OCTaBaT
MOHMKEHU 0 BpeMe Ha Lienus HabmonasaH nepuo [3]. ETo 3amo eqHoKpaTHOTO
n3ciuesnBaHe Ha HUBoTo Ha C4 He e nokazateniHo 3a aktuBHOCTTa Ha CJIE u nynycHus
Hedpur (JIH). Taka ciopen S. Manzi u cb1p. [20], cricremara Ha KOMIUIEMEHTA TIPE/I-
CTaBJIsIBA KAKTO MEAMATOP HA CHCTEMHHUTE M ObOPEUHUTE YBPEKIAHHS IPH CUCTEMHUS
nymnyc, Taka 1 Mapkep 3a aktuBHocT Ha CJIE u JIH. [lanaure na M. Hukonosa [1]
MOKa3BaT, ue croiHocTuTe Ha cepyMuuTe C3 u C4 npu OOJIHM C JIyMyCeH BaCKYJIUT
ca 3HAYMTEITHO MO-HUCKH OT TE3H MPH 3ApaBu Xopa. Te3n HUCKU CTOWHOCTH HE Ce
BIIMSIST OT (pa3ara Ha BaCKYJIUTA.

B cbuioro Bpeme nedunut Ha C2 B Os1aTa paca ce onucBa 1 npu OOJIHH OT PeB-
MaTOUICH apTPHUT, BACKYJIHUT, aHKHJIO3UPAIL] CTIOHTWIIUT U ITBPBU THII 3aXapeH JHadeT
[4, 7, 21, 28]. KonkopmanHocTTa 32 0oJecTTa BbB (haMIIIMUTE, TIPU KOUTO TIOBEYE
OT €JIMH YJICH UMa XOMO3HWTOTEH JIe(PUITUT Ha KoMIIeMeHTa, € 90% B ciydyauTe Ha
Clq aedunut, 67% 3a Clr /Cls gedunmt u 80% 3a C4 nedunmt. Tesu cToliHoCTH
3HAYUTEIHO HAJIBUIIABAaT CTENEHTa Ha KOHKopAaHHOCT 3a CJIE nmpu MOHO3UroTHM
6mm3Hany — 24% [10]. Cuunrta ce, ye G0IHUTE OT JIYIyC U AePUIUT Ha KITACHYECKUTE
KOMILJIEMEHTapHH (Ppakiiiy He BUHATY UMAT KJIACHYECKUTE KPUTEPUH 3a TOBa 3a00-
nsiBaHe. MHOTO 10-4€CTO MPH TAX HE ce OTKpUBaT aHTU — DN A aHTHTENa, a TOHSKOTa
nunicBat enHoBpeMeHHO DNA n ANA, HO ce mo3uTuBupar antu-Ro antutenara [22].
BBb3MOXXHHTE MEXaHU3MH, KOUTO MOTAT J1a OOSICHST MO-BHCOKATa YeCTOTa Ha aBTOH-
MYHHH 3a00J11BaHus MTpH 1e(UIUT Ha KIACUYECKUTE KOMIUIEMEHTapHU (ppakuuu ca:
3aTPYIHEHO OYMCTBAaHE HA UMYHHHUTE KOMIUIEKCH M allONTOTHYHU KIJIETKU U 3aryoa
Ha KOMIUIEMEHT-3aBUCUM B-kierrueH Tonepanc. IHTepec npencrapisBar OOIHUTE
¢ nedummt Ha Cl-ecTepa3Hus HHXHOUTOP M HACIEACTBEH aHTHOEIEM, IIPH YacT OT
KOMTO C€ YCTAHOBSIBA U JIyIyCEH HEPPUT, U Ipyr' aBTOUMYHHH (peHOMeHU. Xapak-
TEpHA 32 PEBMATOJIOTMYHO OOJHUTE € ACPUIUT HA PPAKLUUTE OT KIACUYECKUS BT
€ U M0-BHCOKATa YeCTOTa Ha CHHOMYJIMOHAPHU MH(EKIIMU U MEHUHTUT, TPUYNHEHU
ot S. pneumoniae, N. meningitidis, H. influenzae.

Hepuyum na komnonenmume Ha aimMePHAMUGHUA NbM

HedbumursT Ha C3 paknumsTa ChII0 C€ yCTaHOBSBA PU OOJIHHU C peBMATOIOTHY-
HU 60JIeCTH, KaTo rojisiMa yacT OT TAX UMAT IOHE e/IMH €MU30]] OT TeKKa OaKTepuaiHa
nH(eKHUs, 3acsArala CHHycuTe, MeHUHruTe 1 np. O0scHEeHMe 3a TOBA € KJII0YoBaTa
ponst Ha C3 npu hopmMUpaHETO HA UMYHHUTE KOMIUIEKCH, OTICOHU3AIMATA, (Parou-
To3ara u xemotakcuca. HuBoro Ha C3 OT CBOsI cTpaHa Kopenupa ¢ akTUBHOCTTA Ha
CJIE u JIH, a nocTosiHHO HUCKOTO HUBO Ha C3 — ¢ pa3ButHeTo Ha JIH n xpoHuuHa
O0nOpedna HenoctarbuHOCT [11]. B Hakou cinyyaun agepunursT Ha C3 € cieacTBUe Ha
NeUIUT Ha KOHTPOJIHUTE IPOTSHHHU OT aJITepHATUBHUS BT — (hakrop [ u paxrop H,
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KOETO € MpUYrHa 3a xunepkaradbonmm3sMm Ha C3 1 HaMassBaHe Ha KOHIIEHTPAIUATA
My [23]. C3 nepuuutshT ce cperra yecTo npu MmeMOpaHonponrudepaTuBeH omMepy-
nonedput. lepuur Ha nponepuHa € OnucaH Npu OOJIHU C JUCKOUAEH nymyc [14].

Jannute Ha M. Hukonosa [ 1] mokasar, e npu 6omauTe che CJIE Hamuumnero
Ha xunokommiementemust C3 ce aconuupa c passutuero Ha JIH. M3xonHo nonu-
xenute HuBa Ha C3 ca mapkep 3a aktuBHocTTa Ha CJIE u JIH u HeGnaronpusren
MPOrHOCTUYEH O€Jier, CBbp3aH C MOBUIIEH PUCK OT CMBPT Ha ObOpeka (yaBosBaHe
Ha CEpyMHHS KpEaTHHHH, IPEMHUHAaBaHEe Ha OBOPEYHO 3aMECTBAIIO JICUEHUE B X0/
Ha MPOCTIEISIBAHETO) U MalMeHTa U Pa3BUTHE Ha TPOMOOTHYHH ycloXHEeHHs. Te3n
pe3yJiTaTu ca B YHHCOH C JaHHUTE B JiuTeparypara [2, 5, 8,11].

Hepuyum na komnonenmume Ha mepMUHAIHUA M

Ornrcas e citydail Ha ykeHa ¢ aypoaMepruKaHCKH TTPOU3X0] M CUCTEMEH JIYITyC OT
11-rogumrHa Bp3pacT u aepuuut Ha C5 Gpakmusra [25]. Heitnara 3apaBa mo-mainka
noxycecTtpa uma 1-2% ¢ynkunonanna aktuBHOCT Ha C5 u nunica Ha C5 B cepyma.
[Ipu ocrananute wieHoBe Ha cemeiicTBoTo C5 e B HOopMa unu 50% ot HOpMmara.
JeduuThT Ha Te3U KOMIUIEMEHTApHH (PpaKLIUK MO-YECTO C€ CBbP3Ba C MOBUIIICHA
CKJIOHHOCT KbM MH(EKIINH, a HE C aBTOUMYHHU OOJIECTH.

Hepuyum na MBL nvm=a

Nma cpoOuienus, ye NepUIUTHT Ha Te3U KOMIIOHEHTH TT0-4€CTO C€ yCTaHOBSBA
nipu 6oaM oT CJIE. [lanam ot lanus n Xonr KoHT moka3BaT MomyaaTopHus e(hexT
Ha MBL npu aBToMMyHHUTE 6071€CTH, Thii KaTO HAKOU AJIEIIHU BAPUAHTH Ca CBbP3aHU
C O-PaHHO HAYaJIo U MO-TEXKKO MPOTUYAHE Ha peBMaTouIHuUs apTpuT. [lapanennust
nepuuut Ha C2 1 MBL KOMIIOHEHTHUTE ce CBHP3Ba C MOBHIIEH PUCK OT CHCTEMEH
nymyc. Taka Hanp. S. Saevarsdottir u cbTp. [27] onucBar nedunut Ha C2 GpakmusTa
IIPY IIECTWIEHHO CeMENCTBO, YeTUPUMA OT KOUTO OOJTHU OT CUCTEMEH JIYITyC, a IBaMa
oT Ts1ix umat 1 MBL nedunut. Ocrananure qBamMa nMar 4€CTH WK TEKKO TPOTHYALLU
nHdexunu. Criopen aBropuTe nanueHture ¢ gedunut Ha C2 ©MaT BUCOKH CTOHHOCTH
Ha [IUPKYJINPAIINTE IMyHHH KOMIUIEKCH, a AepuuutsT Ha MBL 3arpynusBa TIXHOTO
ounctBae. [Ipu ucnanacka ¢pamunus ¢ maoro ciaydau Ha CJIE [26] e yctaHOBeHO,
ye koMOuHanusaTa oT Hucku reaotunu Ha MBL (0/0, LX/0 u quB tun/0) u C4AQO0 ce
Cpella o-4eCTO NP MALUEHTUTE, OTKOJIKOTO IIPU TEXHUTE POJCTBEHULH U 31PaBUTE.
Y.C. Tsai [29] u cbTp. HE HAMUPAT MIPH JIyITyCHO OOJIHU KUTaitdeTa ot TaiiBaH, KaKToO
U IIPY 3[paBH J€lla Ha ChIATa Bb3pacT MyTallMi Ha KOJOHU 52 U 57, JOKAaTO KOJOH
54 myTtauusTa € ¢ eJHaKBa 4ecToTa B JiBeTe nomynanuu. He e yctanoBeHa 3aBucu-
MOCT MEX]Iy HOCHTEJICTBOTO Ha TO3U MOJUMOP(HU3BM M CUMITOMUTE, KIMHIUYHATA
KapTHHA, 3aCATAHETO Ha OTJCIIHU OpPraHy, aKTHBHOCTTA, JJAOOPATOPHUTE ITOKa3aTeIn
U U3Xo0z1a Ha OosecTra.

Merta-ananu3bT Ha 15 npoyuBanus Ha nonumopdusmure Ha MBL nokasBa, e
Ko7I0H 54 B B ex30H 1, mpomoTop-550 L 1 mpomoTop-221 X ca puckoBu pakropu 3a
cuctemeH symyc [17].

[Tpu manueHTH ¢ IOBEHUJICH apTPUT € JI0Ka3aHo, Y€ noiumMopdusMure Ha 52 u
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57 xomonu B MBL2 rena ca cepbwxexcnpecupanu [12]. Yectorara Ha Huckure MBL
reHorumnu (XA/XA, YA/YO, XA/YO, YO/YO) e no-BuCOKa, OTKOJIKOTO TIPH 37pa-
BUTE, a CEpyMHaTa KoHLeHTpauus Ha MBL e no-Hucka npu 00JHUTE, OTKOJIKOTO MPU
3apasute. [lomumopdu3MuTe B IPOMOTOPHHS YYaCThK U KOJJOH 54 HE ce acoIuupar
C FOBEHWIEH apTpur [12].

PEITICTBHP HA JEOUIIUTUTE HA KOMIIVIEMEHTAPHUTE
OPAKIIUH

[IspBuAT ciyvaii Ha nedpuuuT Ha kommiemMeHTa — C2, e onucan npe3 1960 r.
[6]. o kpast Ha MUHAJIUS BEK ca JIOKJIABAHU MHO)KECTBO MAIIMEHTH C JeQHUIUT HA
pa3IYHU KOMIUIEMEHTapHH (PpaKIiu, KaTo MOCTETIEHHO CE 3SICHABAT TCHETUIHHUTE
MIPUYUHHM 32 TOJIIMA YacT OT TAX. HAKonko rpymnu aBropu chOMpar myOIuKyBaHUTE 710
1990 r. cmydam ¢ neUIUT Ha KOMIUIEMEHTA [6], IPU KOETO Ce YCTaHOBSABA, Ue TE3U
Ie(GUIUTH UTPpasIT BaXKHA POJIs TPU MHOTO 3a0oisBanus. B kpas na 90-Te ronuuu u
Havanoto Ha XXI Bek nMa aBe eBponelicku nHuImaTuBu — Biomed 2 u [Teta pamkoa
nporpama (PF5), upes kosTo ce mpaBaT penuiia npoyYBaHUs 3a poJiATa Ha KOMILIe-
MEHTa Npu UHPEKIUO3HUTE U XPOHUYHUTE 3a00isaBaHus. JlocTura ce 10 uuesra 3a
peructpanys Ha myOJIMKyBaHUTE U HEMYyOIMKYBaHUTE CIy4ad Ha Te3u AePUIUTHU
CHCTOSIHHS B PA3JIMYHU MOIYAINH, €THUYECKH TPYIU B PA3JINYHHA YAaCTH HA CBETA,
KaKTO U Pa3npeesIeHUETO CPell WICHOBETE Ha TEXHUTE CEMEWCTBA U NP Pa3TU4HU
3a00J1s1BaHu [6].
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YYACTHUE HA BPOJEHUTE UMYHHU JEOUIINUTU HA
KOMIUIEMEHTA T1P1 HAKOU MH®EKIIMO3HU 1 ABTOMMMYHHU
BOJIECTHU
'Mapma Baneea, ‘Mapuana Myposicesa, ' Kpacumup Huxonos
'Knunuka no kaunuuna umynonoaus, YVMBAJI ,, Anexcanoposcka “, Kamedpa no
KAUHUYHA 1abopamopust u kaunuuna umynonoaus — MY, M® — Cogus
’Kameopa no mukpobuonozus u umynonoaus — MY, @D — IThoeous

KomrieMeHTBT 3aeMa Ba)KHO MSCTO BEB BPOZICHHSI UMYHEH OTIoBOp. [1pH HEeKoHTpOIH-
paHo aKTHBHpaHE 00aue MOXKE Ja IMPETU3BUKA PA3IHYHI MATOJIOTHIHH yBpenu. Bpoxenure
JNeUIUTH Ha KOMIUIEMEHTapHUTE QPAKIIMK BOIST A0: 1) HapyIlleHa 3aIuTa npu HHHEKIUH
U 2) OTKIIOYBaHE HA aBTOMMYHHH Oojectu. [loBuIeHa BB3MPHEMYHNBOCT KbM ITHOTCHHU
I/IH(I)GKHI/II/I CC IMpECAN3BUKBA OT }16(1)I/IHI/ITI/I Ha:! aJITCpPHATUBHUSA KOMITJIEMCHTAPCH ITbT,; KOMIIO-
HCHTUTC Ha MeM6paHO-aTaKyBaHII/IH KOMIIJICKC; MaHO3a-CBbP3Balllys JICKTUHOB IIbT, KJIACU-
yeckuTe KomruiemenTapHu ¢ppakuuu C1q/t/s, C2 u C4; kneTb4H0-MeMOpaHHUTE PEleNITOPH
3a KOMIUICMEHTAPHUTE MPOTEUHU. Perila MUKPOOPTraHU3MH HM3I03BaT KOMIICMEHTA, 3a
Jla yBEIHYaT CBOsITa BUPYJACHTHOCT. [Ipu aBTOMMYyHHUTE 60NIECTH (CHCTEMEH JYIyC epuTe-
Maro3yc, IIOMEPYJIOHE(PPUTH, PEBMATOUACH apPTPUT) IIO-BUCOKATA YECTOTa KbM Pa3IudIHU
HH(EKIUHU ce 00ycnaBs OT AeQUINTH HAa KOMIDIEMEHTA: Ha (PPAKIUUTE OT KIIACHYCCKUS BT
Ha KOMIDIEMEHTapHATa aKTUBALNS, KAKTO ¥ Ha KOMIIOHCHTHTE Ha anTepHaTuBHUSA, MBL mmu
TepMuHANTHUSA TBT. [Ipencrass ce uaesTa 3a perucThbp Ha IMyOIHKYBAaHATE U HEITYOIHKYBaHN
CITy4ad Ha Te3H IS (UIUTHH CHCTOSHIS B Pa3INIHU NOMYJIAINU U ETHUIECKH TPYIIH B CBETA.

Kn104oBu AyMHU: KOMIUIEMEHT, BPOACHN UMYHHH Ie(QUINTH, HHPEKIINH, aBTOUMYHHH
bonecTn.



64 Toduwmux na BBJITAPCKATA ACOLJHALIUA

PARTICIPATION OF INHERITED COMPLEMENT IMMUNE

DEIFICIENCIES IN SOME INFECTIOUS AND AUTOIMUNE DISEASES
!Marta Baleva, ‘Marianna Murdjeva, ' Krassimir Nikolov
!Clinic of clinical immunology, University Hospital ,, Alexandrovska “,
Department of Clinical laboratory and clinical immunology — Medical University,
Medical Faculty-Sofia *Department of Microbiology and immunology —
Medical University, Pharmaceutical faculty — Plovdiv

Complement occupies an important place in innate immune response. However its un-
controlled activation can cause pathological damage. Inherited deficiencies of complement
fractions lead to: 1) compromised defense to infections and 2) appearance of autoimmune
diseases. Higher susceptibility to pyogenic infections is caused by deficiencies of: alterna-
tive complement pathway; membrane-attack complex components, manose-binding lectin
pathway, classical complement fractions C1q/r/s, C2 and C4; cell-membrane receptors for
complement proteins. Various microorganisms use complement to increase their virulence.
The higher frequency to many infections in autoimmune disease (systemic lupus erythemato-
sus, glomerulonephritis, rheumatoid arthritis) is due to complement deficiencies of classical
pathway of complement activation as well as deficiencies of the components of alternative,
MBL and terminal pathway. The idea to register published and unpublished cases of these
deficiencies in various populations and ethnic groups is presented.

Kew words: complement, inherited immune deficiencies, infections, autoimmune
diseases.
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OJIOYHUTOMETPUYHA OHEHKA HA T-KJIETBbYHUA
MUMYHEH OTT'OBOP TP XPOHUYHHU UHOEKIINHN

Mapus X. Hukonosa
HPJI no umynonocus, Hayuonanen yenmswp no 3apazuu
u napazumuu 6onecmu — Coghus

XpoHnyHuTe HHPEKIHN — AKTYaJIeH METUIIMHCKHU U COI[HAJIEH
npooJjem

Octpute MH(PEKIUN MOTaT Ja 3aBbpIIAT C ITBJIHO W3YHCTBAHE Ha MATOTeHa U
pa3BUTHE Ha MPOTEKTHBEH UMYHHTET, KOMTO € 0CHOBA 32 pa3paboTBaHe Ha e(hUKACHU
npodrIakTHIHE BakcHHU. OT CBOSI CTpaHa ITaTOT€HHUTE MUKPOOPTaHM3MH Ca Pa3BUITH
€BOJIFOLIMOHHO CJI0XKHA raMa 0T MEXaHU3MH, 00y ClIaBsIIM Hee()eKTHBEH MIMYHEH OTTO-
BOp M [IEPCUCTUPAHE B OpraHn3Ma Ha roctonpueMHuka [ 1-4]. Knuanyanre BapuanTu
Ha XpOHMYHA WHEKIHS ca pa3IMyHI: He0OOpaTUMO HAapacTBAlll aHTUTEHEH TOBap U
nporpecus Ha 3abonsBanero (HenekyBana HIV mnbeknns); narenTHa HHPEKIUS C
PHUCK OT akTHBalMsi Ha ¢oHa Ha BropuueH umyHneH aeduuur (CMV, EBV, MTB),
muKInYHO peaktuBupane (H. simplex, H. zoster), XxpoHUYHa peruIMKamys Ha Maro-
reHa ¢ nepuoan Ha oboctpsiae u pemucus (HBV, HCV) win nensr 6e3cuMnToMeH
nepuoA npeau kauauyHara ussisa (JCV).

XpoHnyHNTE UHGEKINH Cce TIO1aBaT N3KITIOUYUTETHO TPYAHO Ha HMYHONIPOdH-
JIAKTUKA U UMyHOTepanus. Karo ce mMa npensun pasHooOpa3ueTo OT MEXaHu3MH 3a
MPUCTIOCOOSBaHE HA MATOTEHUTE ¥ TEHETUYHO 00YCIOBEHOTO MIMYHHO MHOTOOOpasue
Ha YOBEIIKaTa MOIYJIAIHs, MOXe J]a Ce OIYCHE, Y€ U3XOIBT OT BCSIKAa MH(MEKIHS 111e
ObJle YHUKaAJIEH U HenpezackasyeM. Ha mpakTuka ToBa He € Taka, KOeTO HacOuBa KbM
THPCEHETO Ha MO-00UIM MPUYHHU 32 Hee(eKTUBHOCT Ha UMYHHHS OTroBop. [Hec
e nobpe m3BectHo, ye HIV/CIIMH, TyOepkyno3ara ¥ XpOHHYHUTE XEMAaTUTH HE ca
,TIpuUBIIIETHs " Ha OegHUTEe obmiecTBa [4—6]. Hamporus, Ha (oHa Ha HapacTBamara
NPOIBDKUTEIIHOCT Ha XKMBOT B PA3BUTHTE CTPAHU MPOOIEMBT ,, XPOHUIHA UHDEKIHs
npu100MBa 0COOEHA CHJTa KAKTO MOPAM OTIACHOCTTA OT aKTHBUPAHE M dKMBOTO3aCTpa-
IIaBaIlH YCIOKHEHHUS, TaKa M ITOPaIy Oe3CIIOpHATa BPb3Ka MEXK/Ty MPOIBIKUTEITHOTO
HHUCKOCTETIEHHO aHTHTCHHO JIpa3HeHe M pelula JereHepaTuBHU 3a0osBanus 7, §].
Bcuuxo ToBa mpeBpbIlia XpOHHYHUTE HH(EKIMH B 3a00JIBaHUSI C OTPOMHO COLIUATTHO
3HAYCHUE B CHBPEMEHHHUSI CBAT U 00yClaBsi HEOOXOIMMOCTTA OT TSIXHOTO JMAarHOCTH-
[MpaHe U U3CIIeIBAHE.

IHaronorus Ha T-KjIeTbYHNS MMYHEH OTTOBOP NPHU NEPCUCTHPALIU

uHpeKuun

T-KJIETHUHUAT OTTOBOP € pelIaBal 3a 3aluTaTa Cpemry BbTPEKIeThYHA MUKPO-
OpraHU3MH: BUPYCH, BbTPEKICTHUHN OAKTCPUH, XJIAMUUH, IPOTO30M U MAPa3UTH
[1-2, 9, 10]. Cpemara Ha HauBHUTE T-TUMQOUHUTH ChC crieNUPUIHUS AHTUTCH
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OTKJIFOYBA KJIOHAJIHA Mposr(eparusi, CbIpoBoJeHa ¢ (YHKIHUOHAIHA TU(epeHIIN-
anusd. Kpaiinusar pesynrar e renepupaHe Ha epeKTOpHH KIETKH, KOUTO €JIMMUHUPAT
aHTUTeHa U (OpPMHpPaHE Ha ABJIT0KUBEEIIN TAMETOBH KJIETKH, KOUTO ca MOo-e(PUKACHU
OT HAaUBHMTE ITPU HOBA Cpellla ¢ aHTUreHa. bamanceT Mexay eekropHa 1 mameroBa
GYHKIUS € OTIMYUTEIHUAT OeJier Ha MPOTeKTUBHUS UMyHHUTeT [11].
CBBKYNHOCTTA OT NIOBBPXHOCTHHU MOJIEKYJIH, KOUTO T-TUMQOIUTHTE EKCIIPECH-
part, ce mpoOMeHs 110 BpeMe Ha aHTUIeH-crieliupuuHaTa qudepeHuuanys 1 B IOBEYETO
Clly4yau € CBbp3aHa C KOHKpeTHHU QyHKIMU. [1o To31 HaunH ctaguute Ha T-KIeThYHUS
MMYHEH OTTOBOpP MOTar Jia Ce pa3rpaHuyaT ¢ MOMOINTa Ha 100pe noadpaH Habop oT
T.Hap. aHTUTEHU Ha JIEBKOIIUTHA Tudepenuunanus. Cpen Hali-uecTo U3MOI3BaHUTE ca
nzopopmute Ha naniaeBkouuTHUS peuentop CD45 (CD45RA,RO), XeMOKMHOBUSAT
peuentop CCR7, ko-ctumynupamure perientopu CD27,CA28, akTUBaIIMOHHUTE
mapkepu CD38, CD39, mapkepsT Ha antonTotuunu kietku CDS57 [12—-14]. ®enotun-
HaTa nudepeHnranys e CbpoBoaeHa OT (YHKIIMOHAIHO y3psiBane [ 15, 16], (Pur. 1)

Axmueayus DYHKYLIOHANIHO y3pseaHe

o
>

fponucpepamuecen IFNy GrB Per

nomenuuan (IL-2)

HaueHU ‘ Nnamemosu ‘ ed)eKmopHu

LEHTPAAHO| E®ERTOP EPEKTOP EQEKTOPH | TEPMUHATHY
AAMETOBM | FAMETOBHM | NAMETOBH EGEKTOPH
1 2

cD3g+ |
RO+ CD45RA+

| coer-

@ur. 1. ETanu Ha deHoTunHa U pyHKIuOHAIHA JudepeHunanus Ha T-mumdonnture.
Hauenume T-numgpoyumu peyupryrupam (CCR7+), nyscoasm ce om Ko-Cmumynayus
(CD28+CD27+), ne excnpecupam akxmuayuoHHu Mapkepu U HAMAM U3A6eHU QyHKYUU.
Cpewjama cvc cneyughuuen anmuzer 6oou 0o akmusayus (CD38+), couemana ¢ macuena
npoaugpepayus (IL-27") u nposasa na eghpexmoprnu ¢pynxyuu (IFNy, Per). Tepmunanuo
ougpepenyupanume epexmopu yoam cnoco6HOCH 3a NPOUPePAYUSA U Ca CKIOHHU KoM
anonmosa (CD57+). @opmupanemo na egpexmopu e npuopysiceno om oupepeHyuayus Ha
namemosu kiemku. Llenmpanno-namemogume Kiemxku peyupkyaupam npes 6mopuyHume
aum@nu opeanu, (CCR7+) u umam sucox nponugepamusen nomenyuan (IL-2""), echexmop-
namemosume omcsaoam 6 nepugeprume moxanu u aueasuyu (CCR7-) u MHo20 no-6wp30
ocvuecmeasam yumomoxcuuer omeogop(IFNg*™).
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[TpHaTa nHIIca HA UMYHEH OTTOBOP € Ka3yHCTHKA, CBbP3aHa C BPOJICH UMYHEH
nedunut. B orpoMHara yacT oT cilyyauTe UMyHHATa CHCTEMA pearrpa Cpeliy naroreH-
HUSI MUKPOOPI'aHU3bM, HO HE € B CbCTOSIHUE J1a TO €IMMUHMPA 10CTaThYHO €(PUKACHO
WIN J1a IPEAOTBPATH OBTOPHA MHBA3MUs, T.€. Kacae ce 3a HapylleH OajaHC U JIMICca
Ha MPOTEKTUBEH UMYHEH OTroBop. M3XoapT oT MH(EKIHATa 3aBUCH OT MHOTO (pak-
TOpPH, B T.4. UHJUBUyaJIHUTE 0COOEHOCTH Ha TOCTONIPUEMHHKA U MUKPOOPraHU3Ma U
XapaKTEePUCTUKUTE HA aHTUTCHHUS ToBap. VIMyHHaTa akTUBaLUs € €IEMEHT Ha BCEKU
UMYHEH OTI'OBOp, HO IIPH MPOABJKUTEITHA U/UIIU CBPbXMEPHA CTUMYJIAIMS XPOHUY-
HOTO HIMYHHO BB3IAJIEHHE BOJIU 10 AncOanaHce Ha AudepeHanusata Ha e(peKTopHH,
[IaMETOBH U peryaaTtopHu cyonomnymnanuu [17, 18]. B ekcrpemen Bu To3u aucbanaHe
ce U3pa3siBa B TEPMUHAIHO JU(PEPEHLMPAHE U U3TOIABaHE Ha €(DEKTOPHU KIOHOBE,
ChYETaHO C HapyILIEHO Ja JIMICBAIL0 TeHEpHpaHe Ha UMyHHA ITaMeT U pa3pacTBaHe
Ha peryaTopHu KJIETKH ¢ uHXxuOmpama GpyHnkuus. [1o To3u HaYnH ce KoMIpoMeTHpar
HE CaMO aHTUTEH-CIIeU(PUUHUTE OTTOBOPH, HO U 00I1aTa UMyHHA KOMIIETEHTHOCT
Ha uH(pexTupanus. OuepraBa ce MOPOYEH KPBI: MPOrpecupaHe Ha MHPEKIUATA,
MOBUINIEHA CKJIOHHOCT KbM CBI'BTCTBAIM MH(MEKIMHU U OTTaM — MOJABbpPXKAHE Ha
MMYHHOTO Bb3IaJIeHHe U 33bJI00YaBaHe Ha UMYHHUS JUcOaIaHc.

C'I)BpeMeHHI/I BB3MOKHOCTH HaA (l)J'onlll/ITOMeTpI/I‘lHI/IH aHaAJIu3

Hsxonko KJ1t04OBH TEXHOJOTUYHH U METOAOJIOIMYHHU MOCTUKEHUS OT MOCIE/-
HUTE JAECETHJIETHS MO3BOJSABAT U3UYEPHATEIHOTO KOJIMYECTBEHO XapaKTEpU3UpPaHE
Ha (penoTunHO neduHupanu T-KIETHYHU MOMYJNANNUUA M TIXHATa (QYyHKIIMOHATHA
aKTUBHOCT. XHMOpHUIOMHATa TEXHOJIOTHS 3a IOJTy4yaBaHEe Ha MOHOKJIOHAJIHU aHTUTEIIA,
3a€HO C Pa3BUTHUETO Ha UMYHO(IYOPECIEHTHATA TEXHUKA U (PIOYIUTOMETPHUATA
JlaBaT HEBEPOSTEH TIACHK HA U3CJIEIBAHETO HA JIEBKOLUTHUTE AHTUTECHU U TEXHUTE
(YHKIMH 1 OTTaM — Ha MEXaHU3MUTE Ha T-KJIeTh4HA aKTUBAIM, TUEpeHInaAIuS,
MUTpals U B3aUMOJICHCTBHE B X0/1a HA UMYHHHUSI OTTOBOp [ 19]. dnoyuutomerpusra B
HEIHUS MHOTONapaMeTbpeH JUTUTAIU3UPaH BAPHAHT 1aBa BbB3MOXKHOCT 3a OTKpUBAaHE
Y NU3MEpBaHe C rojisiMa CTaTUCTUYECKa IOCTOBEPHOCT Ha ,,peIKH ChbOUTHSA ", KAKBUTO
ca aHTUTEH-CHEIM(PUIHUTE KIETKH B nepudepHara KpbB. MeToaute 3a MapKupa-
He ¢ MHC/nenTuiHu KOMILUIEKCH U 32 JETEKIHs Ha BbTPEKJICThYHHU IIUTOKUHU B
OTrOBOpP Ha aHTUTEH-CIIEHU(PHYHO CTUMYIIUPAHE MO3BOJISIBAT WACHTU(PHUINPAHE HA
anTHTeH-crienuuaanTe kiretku [20, 21] Te3u MeTomu ca TACHO CBBP3aHU C Apyra
JMHAMHUYHA 001acT Ha MOJIEKYJISIpHATa OMOJIOTHS — POSKTHPAHE U CHHTE3UpaHe Ha
aHTUreH-crieNU(UYHN MENTUAN 3a LeTUTe Ha UMYHOIUAarHOCTUKATa U UMyHOOa3u-
panata tepanus [22]. B chBpeMenHaTa KIMHUYHA (DIOYIIUTOMETPHS Ce ouepTaBaT
JIBE IIPOTUBOIOJIOKHU TeHAEHIMH. [ToceIHnTe TEXHOIOTUYHH ITOCTHKEHUS (10 TET
M3TOYHHKA HA MOHOXPOMAaTHYHA CBETIINHA, AUTUTAIM3UPAH COPTYEP ¥ BB3MOKHOCT
3a eIHOBPEMEHEH aHau3 Ha Haj 20 mapamMeThbpa) MpeBpbILaT (ProyUTOMETpUsITa BEB
,,BUCOKA TEXHOJIOTUSI“‘, N3MCKBAIlla MHOKECTBO CKBITH PEAareHTH, CIIOYKHA CTPATEerus 3a
aHaJIN3 U HE IT0-MAJIKO CKbIIa U CJIO’KHA CUCTEMA 33 Ka4eCTBEH KOHTpoJI. Karo npotu-
BOJICHCTBUE Bh3HUKBA TCHICHIUATA ,,JOCTHITHA IMTOMETPUS , YTBBbPK/IaBala KaTo
J0CTaThbu€H MUHUMYM JIBYIIBETHHSI UHIUPEKTEH aHAJIU3 B YCIOBUS HA OTPaHUYEHU
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pecypcu [23]. Ha To3u ¢oH € oueBHHa HEOOXOIUMOCTTA OT PaIlOHAJICH U IIparMa-
TUYCH IMOAXOA: Pa3yMHO pa3lInupsABaHe oOxBara Ha MNPHUIIOKCHUATA U BbBCXKIAHCTO
Ha JIOCTBITHU U MH()OPMATUBHH MTOKA3aTEIH.

@®eHoTUNHU U GYHKIMOHAIHHU MOKA3aTeJIM HA NMPOTEKTUBHUA HMYHEH
OTroBOp

W3xoxnmaiiku ot Te3ara, 4e T-nmumdonuTHara nudepeHuanis 3aBUCH OT
XapaKTEPUCTUKUATE Ha aHTUTEHHUS CTUMYJI, @ XpPOHUYHOTO UMYHHO BB3IMaJICHUE €
IPEANOCcTaBKa 3a HapylleH UMyHEH OaJlaHC, HH€ CH IIOCTaBUXME 3a 1IeJ1 J1a OIUIIEM
KOHCTENALUU OT (PEHOTUIHU U (PyHKIMOHATIHH MOKa3aTeNu, Je(UHUPAIH POTEK-
TUBHUSI IMYHEH OTTOBOP M PA3IMYHUTE CTENICHHU HA HApYLICHUETO My. 3a IienTa ca
aHanmu3upanu U o0o6menu Hax 1300 dpeHoTUHN U GYHKIMOHAIHU U3CIIEABAHUS
Ha T-mumdoruTu ot nepudepHa KpbB Ha 452 MaKMEHTH C PA3IMYHO MO XapakKTep
naroreHHo HaroBapsane (Ta0:x. 1), B cpaBHeHue cbe 170 KIMHUYHO 3ApaBH JIMILIA.
N3nomsBanu ca n3kmounTenHo ¢aoynuromerpuanu metonu (Tadm. 2) 3a exHOBpe-
MeHeH aHanu3 Ha 4 10 8 mapameTspa cbe coptyep CellQuestPro (FACSCalibur, BD)
u Diva 1.2.1 (FACSCanto II, BD). Ilopaau orpanuuenusi o0eM Ha H3J10)KEHUETO
M3CJIeIBAHUTE [TOKA3aTeH ca MPEICTABeHH CUHTETUYHO, KaTO Ca OCOYEHH KIIFOYOBU
myOMMKaINY, CBbP3aHU C KITMHUYHOTO UM MIPUIIOKEHHE.

Ta6a. 1. [pynu nanueHTH ¥ BUI0Be MH(peKINU

1. Xponnuna HIV undexnus

[0 menexyBauu (HIV+cART-): ¢ Bucok BupyceH ToBap u

[J [J Majka NpoabIKATSIHOCT Ha uHpekiusaTa (HIV+S)

[J [J romsaMa TpoabKATeTHOCT Ha nHpekusaTa (HIV+L)

[ nmexyBaHH ¢ KOMOMHHMpaHa aHTHpeTpoBupycHa Tepanus (HIV+cART+)

2. Xpoununa EBV nndexuns

[J ocTpa: uHPpeKImo3Ha MoHOHYKI1e03a (MM)

[J mareHTHa peakTuBHpaHa: xpoHnueH EBV-cBbp3an xenatut (EBV H)

3. Xpornuna HBV unpexnms ¢ mepuognuno oboctpsine (HBeAg-Herarnsen
XETaThT)

4. Xponnuaa CMV uHpEKIHS

5. MTB un¢exus

[J aktuBHa (MTB-A) [J BEepOsITHA JJaTEHTHA:

0 O npecen moMmarireH koHTakT ¢ MTB-A [0 mponbinkuTeNeH mpodecroHaleH
KoHTakT ¢ MTB-A

6. ®okaaHa OMOHTOTCHHA MHQEKITHS




110 KJIMHUWYHA UMYHOJIOTHA, 2012 69

Ta6u1. 2. ®JoyuuTOMETPUYHH METOIU

1. OnpenenstHe Ha abcomoTeH Opoi Ha TUMGOITUTHH MOMYJIAIMH B IIsIa KPHB:
JUPEKTHO MapKHupaHe ¢ au3upane 6e3 npomuBal u cranaapt TRUCont

2. OnpenensiHe HA POLIEHT HA TUM(OIMTHY TOMYJIAIMH B 15712 KPBB: TUPEKTHO
MapKupaHe ¢ IM3UpaHe U NPOMUBaHE

3. OnpenensiHe Ha KonyecTBeHara ekcripecust Ha CD38 Bepxy CD8 T Mot
(Opoit monexymu/kneTka) cbe ctanaapt QuantiBRITE

4. OnpenensHe Ha BbTpekieTbuyHa excrpecus Ha [FNy B numdountu ot
nepudepHa KpbB, CTUMYIUpPaHH in vitro ¢ ®XA wiv nenTHIHN aHTUTCHU

5. OnpenensHe Ha BbTpekieTbuHaTa ekcupecus Ha GzmB u Per B mum¢ounTu
ot niepudepHa KpbB

6. OnpenensHe Ha nponaudepaTuBHAaTa aKTUBHOCT Ha in Vitro cTUMYJIHpPaHU
nuMdonuT ot nepudepHa KpbB nocpencrsom Mapkupane ¢ CFSE

Konuuecmeena excnpecus na CD38 om CD8 u CD4 T-num¢poyumume
Exrtonykneornnazara CD38, ekcripecupana OT akTHBHpaHU T-mumdouuTu,
perynupa KOHIIEHTpanusaTa Ha excrpauenyinaped HAJI, mennarop Ha edexrute Ha
MMYHHOTO Bb3najenue. bpost va CD38 monekynu Bbpxy CD4 u CD8 T numdonmture
(CD38 ABC) napacTBa npu OCTPU U XpOHUYHU MH(EKLHUN OT BUPYCEH U OaKTepu-
ajieH TpOM3X0J] U Kopenupa ¢ maroreHHus ToBap. Hapacteanero na CD38ABC B
xona Ha c-ART e panen nporaoctuueH 6ener 3a Heycnex Ha tepanusita. CD38 ABC
€ Hall-4uyBCTBUTEIHUAT MOKa3aTell B nepudepHaTa KpbB, OTpa3sBall HAIMYUETO Ha
MMYHHA aKTUBAlMsl, BKJI. C OTHUIIIEH XapakTep, U € MOAXO/AAI 32 MOHUTOpUpaHe Ha
MMYHHOTO Bb3maneHue [24-27].

Huea na nauenu (CD45RA+CCR7+), uenmpanno-namemosu (CD45RA+CCR7-),
epexmop-namemocu (CD45RA+CCR7-)u echexmopnu (CD45RA+CCR7-) T-numepouumu

WNHdexuuuTe ¢ BUCOK MaTOTEHEH TOBAP BOAAT 0 HaMaJjsiBaHe HAa HAUBHUTE U
[EHTPaTHO-IaMETOBH U HapacTBaHe Ha epekrop-nameroutre CD4 T-mumponuty.
[Ipomenute B CD8 T-momymamusita eBoitoupar OT HamajsiBaHe Ha HAUBHUTE U
HapacTBaHe Ha e€(eKTOP-MIAMETOBUTE /10 HAMAaJIIBaHE Ha IIEHTPAJTHO-TIAMETOBUTE
cyOnomynanuu U HaTpyInBaHe Ha KpaiHO Au(epeHpaHu anonTOTUYHU KIOHOBE.

Jombnaurtennoro u3non3sade Ha Mapkepute CD27/CD28/CD57 xapaktepuzupa
MO-TPEIU3HO IPOMEHHUTE NPU MH(EKINHU C pa3NuIHa TEKECT U MPOIBIDKUTEITHOCT.
VYeenmuuaanero Ha CD27/CD28-neratuBuute T-kietku, ko-exnpecupamu CD57, e
Oeer 3a U3ueprBaHe Ha €(hEKTOPHUS MOTEHIIMAI U TPOABIKUTEIIHO HUCKOCTETIEHHO
AHTUICHHO HaTOBapBaHe TUN ,.cTapeeHe. [IpouechT Ha Bb3cTaHOBsABaHE Ha CDS8
T-nomynanusTa cieq OTCTpaHABAHE HA AaHTUTCHHMSI TOBAp IPH TAKUBA MALIMEHTH €
TpyzeH 1 HenblieH. ChoTHOmeHueTo CD28-CDS7-/CD28-CDS7+ T pasrpanuuasa
OTYETIMBO TPYNUTE C MEPCUCTUPAIL AHTUTCHEH TOBAp OT MALUEHTUTE C €(EeKT OT
tepanusita [28-30].
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Cvomnowenuemo CD27+CD45RA-/ CD27-CD45RA- CD8 T

Haii-cpiiecTBenara omirka MeX 1y TaMeTOBUS U €(peKTOPEH IyJl € pereHepaTuB-
HUSAT UM NT0TeHIMall. ChbOTHOIIEHUETO MEXK Y KIETKUTE C IOTEHIUAII 33 PEEKCIIPECHs
Ha CD27 u xnerkuTe, 3aryOHIN OKOHYATEIHO Ta3W BB3MOKHOCT, XapaKTepHU3upa
TUTACTUYHOCTTA Ha T-KJIETHYHMS ITyJT ¥ CIIOCOOHOCTTA 33 MPOTEKTUBEH OTTOBOP. ToBa
CHOTHOUICHHE € CUTHU(HKAHTHO MMOBUIIEHO MPH JIUIA C OBJAASHA IPOIBIKUTEIHA
narenTHa MTB unpekuus n HamansBa B yCIOBHATA HA TIEPCUCTUPAIIA aKTUBAIINS
1 TepmMuHaTHA audepenmanys [31].

Exkcnpecus na ko-cmumynupawgus peyenmop CD160 om CD8 T-numepoyumume

MHC-cnemmpuunusar penentop CD160 ce ekcnpecupa npenumuo ot CD27-
CD28- CDS8 edexropu. B ycnosusita Ha nngexuus excpecusita Ha CD160 napactsa
BbpXy MexauHHuTe (CD28-CD27+) u pannu (CD28+CD27+) edexropaun CD8
T-mumdonuTn 1 Kopenupa oOpaTtHo ¢ BUpycHuUs ToBap. Excripecusita Ha CD160 e
(YHKIIMOHAITHO MTPETUMCTBO, Thi KaTO OCHTYPsIBa KO-CTUMYJTHPAIIl CUTHAJ 32 CTIeIIH-
¢buano nnayupanus cunte3 Ha INFy. Huckara ekcripecust na CD160 B ycnoBusTa Ha
XpoHHYHa UH(pekuus e 6ener 3a Heepekrupen/usuepnan CD8 T-oTroBop u U3XoaeH
MIPOTHOCTUYEH TIoKa3aTe 3a oTroBopa KbM c-ART Ha nmanuenTtu ¢ xponnuyna XVB
nHbpeknus [31-34].

Kakro cnonTannara, Taka v HecrenM(puYHO CTUMYJIMPAHATA CEKPeLHs HA
IFNy ot T-kJeTKkuTe HapacTBaT B YCIOBUATA HA XPOHUYHHU MHPEKIUHU. YBennye-
Hara cexpenus Ha [FNy npu nH(pekunu ¢ nepcucTupan aHTUTeHeH TOBap MOKa3Ba,
4e TreHepaJIu3uPaHOTO UMYHHO BB3MaJICHUE BOIH JI0 TIOMHKIOHAIHA CTUMYJIAINS U
mudepennmanyst Ha CD8 T nmumdornuTure.

Cvomnowenuemo (Per+GzmB+)/(Per-GzmB+) CD8 T

@OyHKIMOHANIHATa €()EKTUBHOCT Ha HUTOTOKCHYHUTE T-muMdoruTi u3ucksa
enrHOBpeMeHHa excripecus Ha rpan3um B (GzmB) u nepdopun (Per). CroTHOIIEHHETO
HE ce MPOMEHs MpH c1abo aHTUTEHHO Apa3HEeHe, HO HamMaslsiBa 3HAYMMO B yCJIOBUS
Ha BHCOK rniepcucTupail Toap [35].

banancom THI1/Th2

EdexTnBHaTa MNMyHHA 3aIIMTa U3UCKBA TMHAMHYHO PaBHOBECHE MEXKITY CyOI1o-
nynaiuute Thl u Th2 CD4 T, kouTo upe3 mpou3BekKTAHUTE OT TAX [IUTOKWHHA Ha-
COYBAT UMYHHUS OTIOBOP B oaxoadiia nocoka. CD4+CD7+ kineTkuTe npou3Bekaar
m1aBHO Thl muToKMHM M chAeWCTBAT 32 Pa3BUTHETO HA €(DEKTUBEH IIUTOTOKCUYCH
orroBop. Cy6nomnynanuara CD4+CD7-, ockbHa B nepudepHa KpbB Ha 37paBU
KOHTPOJH, UMa Th2 akTUBHOCT. XpOHUYHHUTE MPOrpecHpaIiv UHYEKINH ce Xapak-
tepusupar ¢ Th1/Th2 nucbananc u HaTpynBaHe Ha TEPMHHAIHO IU(EPEHIMPAHU
CD57+ Th2 monoOHM KJIETKH, OTpa3sBaIio 3arydara Ha (pyHKIIMOHATHATa T'hBKABOCT
Ha uupkynupamure CD4 kionose [36, 37].
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Hupxynupawu pecynamopnu T-knemku ¢ unxuoupauwa akmuenocm (Treg)

Treg ¢ hpenorun CD4+FoxP3+CD127"°"CD25"" ca 3Ha41MO MOBHUILICHHU B TPY-
MUTE C KIIMHUYHO U3sBEHA XpOHHUYHA HH(eKIHs. [IpoabIKUTETHOCTTa Ha AaHTUTeH-
HOTO JIpa3HEHe uMa I0-ToJIsIMO 3HaYE€HUE 32 HapacTBaHe Ha Treg oT rosieMuHara Ha
aHTureHHus Tosap. [loBuieHnoro HuBo Ha Treg B yciioBUsITa HA UMyHHA aKTUBALUs
€ MEXaHHU3bM 3a OaNlaHCUpaHe Ha yCKOopeHaTa AudepeHnnanus Ha epeKTOPHU KIETKU
3a cMeTKa Ha mameToBws myin [38, 39].

B ycnoBusiTa Ha €KCTPEMHO aHTUI€HHO Jpa3HeHe cybnonynauuama Treg/
CD39+ wurpae HapacTBalla poJii 3a OrpaHHMYaBaHE HA HECMEeUU(PUIHOTO UMYHHO
BB3NAJIEHHE NOCPEACTBOM pasrpaxaane Ha eAT® no ageHo3uH. [locnegHusT numa
U3paseH CynpecopeH e(eKT, B T.U. — BbpXy edexropuute T-mumdonury. YBeandenara
excripecusita Ha CD39 monekynu ot Treg kopenupa AUPEKTHO C HUBOTO HA UMYHHA

aKTHMBaIUs U BUPYCHUS TOBap ¥ MMa HEOJIaronpusTHO MPOrHOCTUYHO 3HaueHue [17,
27, 39].

Z[narnocwmeﬂ AJITOPUTHBM IIPU MANUEHTH ¢ BEPOATHO UMYHHO
Bb3lIaJICHUE

AHaM3bT HA MHOXECTBO (heHOTUNHU U (PyHKIMOHATHM napameTpH Ha T-kie-
THYHHUS IMYHEH OTTOBOP HU J1a]1¢ Bh3MOXHOCT J1a OTICHUM TSXHATa YYBCTBUTEITHOCT
¥ UTHPOPMATUBHOCT I10 OTHOIIIEHHE TUArHOCTUYHATA OIICHKA Ha IMTAIUEHTH C BEPOSTHO
MMYHHO Bb3najeHue. C moMolTa Ha KITbCTEPEH aHaJIU3 YCTaHOBUXME ONTUMAITHUS
Ha0oOp OT mapaMeTpH, pasrpaHUyYaBall CbCTOSHHUATA C PA3IMYHO 10 XapakTep aH-
tureHHo HaroBapBaHe (Tab6xn. 3 m dur. 2). Knacuueckara komOuHammst CD45RA/
CCR7 pasrpannvaBa Hail-00I0 XPOHUYHOTO OT OCTPO AaHTUTCHHO Jpa3HCHE Ha
CD4 u CD8 T-nmumdonutute. JJombiBaHeTo UM C KOJUYECTBEHATA EKCIIPECHUS Ha
CD38 sicHO pasrpaHnyaBa ChbCTOSHUATA C HUCHK M BUCOK aHTUT€HEH TOBap, KAKTO U
OCTPOTO OT XPOHUYHO Jpa3zHeHe. M3kmouenne npasu xponnynata HBV undexuns,
BEPOSTHO TIOPAJIM PE3KUTE MOBHILECHUS HA BUPYCHHUS TOBAp IO BpEeMe Ha eK3alep-
Oarusi, HAMOMHSIIM OCTPO HaTtoBapBaHe. JlombiaBaneTo ¢ Mapkepute CD27/CD28/
CD57/CD160 sicHo pa3rpaHH4YaBa XpOHHYHOTO JPa3HEHE C yMEPEHO HaTOBapBaHE
(CMYV, EBV, HIV+ART+) OT NpOABIKUTENHO IPa3HEHE ¢ IEPUOANIHO 000CTpsIHE
(HBV), npogbmxurennoto u Bucoko HatoBapsane (HIV+ART-L,S) u eqHokparHara
octpa udpexuus (MM).
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Taoa. 3. [lapamMeTpu, H3M0I3BaHU 32 OLleHKA Ha T-KJeThbYHUSI HMYHEH OTTOBOP
NPH NalMeHTH ¢ XPOHUYHO HMYHHO Bb3NajleHUe

No [TapameTsp No ITapameTsp

1 % CD45RA+CCR7+CD4 17 CD4+CD7+CD57-(Th1)/

2 % CD45RA-CCR7+CD4 CD4+CD7-CD57+(Th2)

3 % CD45RA-CCR7-CD4 18 CD160+ CD8

4 % CD45RA+CCR7-CD4 19 CD160+CD28-CD27-

5 % CD45RA+CCR7+CDS8 20 CD160+CD28-CD27+

6 % CD45RA-CCR7+CD8 21 CD160+CD28+CD27+

7 % CD45RA-CCR7-CDS8 22 CD160-CD28-CD27-

8 % CD45RA+CCR7-CD8 23 CD160-CD28-CD27+

9 CD38 ABC CD4 24 CD160-CD28+CD27+

10 CD38 ABC CD8 25 IFNg+CD69+CD8 criont

11 CD28-CD27+ CD8 26 IFNg+CD69+CD4 crionT

12 CD28+CD27+ CD8 27 IFNg+CD69+CD8 (®XA)

13 CD28-CD27—-CD8 28 IFNg+CD69+CD4 (DPXA)

14 CD28-CD57+ 29 GzB+Per-/GzB+Per+ CDS§

15 CD28-CD57-/CD28-CD57+ 30 % Treg

16 CD27+CD45RA-/CD27-CD45RA- 31 % Treg/CD39+

HBV Y | HBV

v HRvART v

g - o
- - w =

- .- i

a o H " = 6 o w wm m a w8 g m a an am 1m0 1@
pecrm— ——— paicToAHA

@ur. 2. KinbeTepeH aHaIN3 Ha KJIMHAYHATE TPYNH
€ pa3jnyeH XapakTep Ha AHTHTeHHO HATOBapBaHe.
H3znonszeanu ca ¢henomunnume u ynkyuonannu napamempu, nocovenu ¢ Taon. 3,
xaxmo cneosa: a. 1-8; 6. 1-10; 6.1-31
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B®3 ocHOBa Ha TO3M aHAIH3 MIpeyIaraMe palvoHaJIeH alTOPUTHM, KOWTO MOXKe
Jla C€ M3I0JI3BA 38 IMarHOCTUYHO YTOYHSBAHE U KIIMHUYEH MOHUTOPHHT Ha MAllUEHTH
C pa3IUy4eH TUM XPOHUYHO UMYHHO Bb3nanenus (Pur. 3).

NmyHHO
1. CD38 ABC CD8 BbananeHue 2. CD38 ABC CD4

1.2. CD45RA/CCR7/CD8 2.2.CD45RA/CCR7/CD4

| XpOHIv‘I‘-IHO WMYHHO Eb3naneHue |

CD45RA+CCRT+
CD45SRA¥CERTY P...c npeAUMHO aHrakupaHe ...C NPEAUMHO _ ‘L
CD45RA-CCR7- HaCD8 T aHraxkupaHe Ha CD4 T CD45RA-CCR7- T

1.3. CD28/CD27/CD8

—— e

CD45RA-CD27+ HapyweH npoTexTuBeH
CD45RA-CD27- ) oTrosop
‘ BUCOK aHTUreHeH Tosap ‘
1.4. CD28/CD57 2.4. CD4/CD7/CD57

T CD28-CD57+/28- ’ | lonama NPOABMHUTENHOCT | CD4+CDT-CD57+ T

1.5. CD28/CD27/CD160
l‘ CD28-CD27-CD160+ I) | HamaneH chyHKLMOHANEH noTeHLUMan |

\l{\ IFNg+CD69+CD8
| HamaneH chyHKLMOHaNeH noTeHumnan |(| Th1/Th2 gucBanaHc

}) 1.6. IFNy, GzB/Per 2.6. Th1/Th2 npodcdwun

l | GzB+Per+/GzBPert

7. Treg/CD39+

®wur. 3. AJ'[l"Opl/IT”bM 34 JUATHOCTHYHA OLCHKA HA NMAIIUCHTH C BEPOATHO UMYHHO
Bb3IIaJICHHE

3akJrouenue

NmynauTte kieTku B nepudepHara KpbB ca J0CTa MPUOTUZUTEIHO OTpaxke-
HUE Ha CIIy4BallOTO CE B MECTaTa Ha MaTOreHHa MHBA3MUs U aHTUTeH-CIeU(pUUCH
MMYHEH OTTOBOp. BBB Bcekn MOMEHT B nepudepHara KpbB C€ HAMHUPAT €/1Ba OKOJIO
2% OT BCUYKH JUM(OIUTH B YOBEIIKHUS OpraHn3bM. [lopaaum ToBa craTHCTHYECKA
3HAYMMHU OTKJIOHEHUS B IIPOIIEHTA U a0COTIOTHHSI OpOil Ha OCHOBHUTE TMM(OIIMTHU
MOMYJIAIUH CE YCTAHOBSIBAT CPABHUTEIHO PAIKO, B MUKOBHUTE (Da3u HA OCTpa aKTH-
BaIlMsl WM B KpaiiHaTta (paza Ha reHepaM3upaHo XpOHUYHO MMYHHO Bb3NAJICHHE.
BB3MokHOCTHTE Ha ChBpEeMEHHATA (IIOYITUTOMETPHS, B ChUCTAHNE C TO3HAHMATA 32
MOJIEKYJIUTE, OCHIIECTBSABAIIN U PETYTHpaIly T-KIeThbUHUTE (PyHKINH, TPETOCTABSAT
HOBH MO-YYBCTBHUTEIHHU MOKa3aTeNM 3a OTKPUBAHETO U OlEHKara Ha T-kieThbueH
umMyHeH nepuuut. Onucanute GeHOTHITHY U (PyHKIIMOHAIHYU TapaMeTpy O3BOJISBAT
ISUTIOCTEH MOIXO]] TP aHATTM3UPAHETO Ha T-KIIeThUHUS OTTOBOP BHB BCHUKHUTE MY
pa3zHooOpa3uu nposBu. [IpemmaraHusT alropuThbM € TOAXOAII 32 IUArHOCTUYHA
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OLIEHKA ¥ KIIMHUYEH MOHUTOPUHT HAa XPOHUYHHU HH(EKIINN, MaTUTHEHH nTpondepa-
LIUH, AaBTOUMYHHTET, aJIOTPAHCIUIAHTALUH, KAKTO U IIPU pa3pabOoTBaHETO HA OJXOAU
3a UMyHoOa3upaHa Npo(UIAKTUKA U TepaIus.

M3noa3Banyn cbKpalieHus

AT® — anenosunrpudocoar,

M — xuH}EKIIMo3Ha MOHOHYKJIC03a,

OXA — dpuToxemaryTHHHH,

cART — xoMOMHMpaHa aHTUPETPOBUPYCHA Tepanus,

CD cluster of differentiation, krbcTep Ha AuQepeHTUALINS,

CMV- nuromeranosupyc, EBV— Bupyc na Enmaiin-bap,

HBYV — Hepatitis B virus, HCV— Hepatitis C virus,

HIV — Human immunodeficiency virus, BUpyc Ha YOBEIIKHUSA UMYHEH Je(UIINT,

GzB —rpan3um B, MHC — Main histocompatibility complex, rmaBen komruieke
Ha ThKaHHAaTa ChbBMeCTUMOCT, Per — nepdopun, Treg — T-perynaropHu KIeTKH
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OJIIOYHUTOMETPUYHA OILIEHKA HA T-KJIEThbYHUA UMYHEH
OTI'OBOP ITPU XPOHNYHU MHOEKIINN
Mapua X. Hukonosa
HPJI no umynonoeus, Hayuonanen yenmup no 3apasuu
u napasumnu donecmu — Cogus

XpoHnYHHUTE WHPEKINH, TPUINHEHN OT BUPYCH U BTPEKICTHYHN MUKPOOPTaHI3MH,
ca CBBp3aHH C HapylIeH OajaHc Ha e()EeKTOpPHUTE, TAMETOBH M PETYIaTOPHH MEXaHU3MH
Ha T-xneTpuHHs] UMyHHUTET. UneHTunuupaneTo Ha mapaMeTpH, XapaKTEePpU3HPAIIN
MIPOTEKTUBHUS IMYHEH OTTOBOD U OTKIIOHEHUSTA OT HETO, € HEOOXOANMO 3a ANATHOCTHYHATA
OIICHKA, MOHUTOPHHI U TEpaneBTUYEH KOHTPOJ Ha TE3U CHCTOSHUA. B Hacrosmoro
U3CNeABaHe, C IOMOIITAa Ha MHOTONapaMeThpHa (IOyLUTOMETPHUSI U KITBCTEPEH aHAIH3 €
OIIpeZIeNIeH ONTUMAaIEH Ha00p OT (PeHOTUIHU U (D)YHKIIMOHATIHU IOKa3aTesu Ha T-KIeThUHUS
HMMYHUTET, pa3rpaHruaBalll pa3iuuHoO 10 CHJjIa U MPOIBIDKUTEIHOCT AaHTUT'€HHO HATOBapBaHe.
Ha Ta3u ocHOBa € npenIokeH alropuThM 3a AMArHOCTHUYHA OLIEHKA Ha MallMeHTH C BEPOSITHO
HMYHHO Bb3IaJeHHUE.

FLOW CYTOMETRY FOR EVALUATION OF T-CELL IMMUNE

RESPONSE IN CHRONIC INFECTIONS
Maria H. Nikolova
National Center of Infectious and Parasitic Diseases — Sofia

Chronic infections caused by viruses and intracellular microorganisms are associated
with misbalance of T-cell effector, memory and regulatory subsets. The identification of
parameters defining a protective and dysfunctional immune response is invaluable for di-
agnostics, monitoring and therapeutic control of these patients. In the present investigation,
using multiparameter flow cytometry and cluster analysis, we have determined an optimal set
of phenotypic and functional parameters of T-cell immune response differentiating between
persistent infections with different duration and antigenic load. Based on this analysis, we
propose a diagnostic algorithm for evaluation of patients with supposed immune inflammation.
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KJIUHUYEH CJIYUYAW HA TALIUEHT
C Ob1ll BAPUABWJIEH UMYHOAE®UIINUT
N TACTPOUHTECTHUHAJIHU TPOABU

! Mnaoenoesa, 11s., > Muxaiinosa, C., ° Cnacosa, 3., ' Kropxuues, /1.,

? Muxaiinoea, A., ' Anmvnkosa, H., > Haymoesa, E.,
! Jlabopamopust no kaunuuna umynonoaus, YMBAJI ,, Ce. Hean Puncku“ EAJ], MY — Coghus
? Knunuka no kaunuuna umynonoaus, YMBAJI ,, Anexcanoposcka“, MY — Coghus
3 Knunuka no cacmpoenmeponozust, YMBAJI ,, Cs. Hean Puncku“ EA/l, MY — Cogus

BnBenenue

O6musaT Bapuaduien umynogeduuut (Common variable immunodeficiency - CVID)
€ XeTepOreHeH NUMYHOAE(UIIUTEH CUHAPOM, XapaKTepU3UPAIll c€ C HUCKUA CEPyMHHU
HUBAa HA UMYHOTJIOOYTMHUTE (aHTUTENATa), MOBUIIIEHA CKIIOHHOCT KbM OaKTepra-
HU MHGEKLIUU U JpyTy HapylIeHUs: B UMyHHUTeTa [1]. 3a mbpBU I'BT CUHAPOMBT €
omucan ot Sr. Charles Janeway u koneru npe3 1953 . Te noxnaasar 3a 39-roxumi-
Ha JKEHa C MOBTAPSIIU Ce CHHOIMYJIMOHAIHN MH()EKINU M MEHUHTUT, C JIUICA Ha
M30XEMaryTHHUHU B KPBBTA, KOSTO C€ € MOoAo0pHiIa ciell 3aMeCTUTENTHA Teparus
¢ ramManioOynuHu [2]. CUHAPOMBT 00€IMHIBA XETEpOreHHa rpyna oT XyMOpPaJlHU
UMYHOZE€(PULIUTH, OTKBAETO HJBa AyMara ,,001“ B UMETO Ha 3a00JISIBAHETO, KAaToO
NpOMsIHaTa B HUBATa Ha ONPEAEICHU MM Ha BCHYKH UMYHOTJIOOYJIMHH € pa3inyHa,
OTKBJIETO UJBA U ymara ,,BapraOmieH™. 3a00sBaT U MbXKe, U )KEHH, OOMKHOBEHO
cnen 3—4-ta Aekaja OT KUBOTA, KaTo ce HaOmoaBa TEHACHIIMS 3a CpellaHe Ha
3a00JsIBAHETO U B MO-MJajaa Bb3pacT. Uectorara Ha 3abonsBaneto € 1:25 000 go
1:50 000 [3]. CVID ce nogo3upa mpu MalydeHTy ¢ aHaMHe3a 32 YeCTO MOBTapSIIU
ce nH(pEKINU Ha I'bPJIOTO, CHHYCHUTE, OpoHXHUTE Min Oenurte npodose [1, 14]. Tlpu
21-57% ot marueHTUTE U3siBaTa MoXe Jia ObJie C TACTPOMHTECTUHATHH OTUTAKBAHUS
[4]. Tounara npuuMHa 3a HUICKUTE HUBA HA UMYHOITIOOyIMHUTE € HesicHa. O0ChKaar
Ce MyTallMH B HAKOJIKO T€Ha, KOWTO Ca acoIMHUpaHH ChC 3a0omsaBaHeTo — 3a [COS,
3a nporeud B CD19, xierpunus peuentop TACI, ¢paxropure BAFF u APRILI [5].

Kpurepuu 3a nocraBsiHe Ha Juarfosara o0 BapraOuiIeH UMyHOAEDHUIUT ca
3HAUUTETHO HaMaseHue HuBara Ha IgG w/umm IgA (mox 2 SD 3a Bp3pactTa), 3ae1HO
ChC CIICAHUTE XapaKTePUCTHKH: 1) JMIica Ha UMYHOISPUITUT T0]] 2-TOAMIITHA Bh3-
pacT; 2) nmurnca Ha U30XeManTyTHHHHY B KPBBTA H/WIIU ClIad OTTOBOP KbM BaKCHHH;
3) nurica Ha pyra MpUyYMHa 3a Xuroramanooyinaemusra [4, 14].

Onuncanue Ha KIIMHUYHUSA CIy4Yail

Kacae ce 3a manuenT Ha 43 rouHu 3a IbPBU ITBT AUArHOCTULIMPAH KaTo OOJIEH C
CVID npe3 1999 r. B Knunuka o knmuanyHa umyHosnorus Y MBAJL,, AnekcanpoBcka‘
I10 MOBOJ JinIica Ha aHTU-HBs-anTurena cnen BakcuHanus 3a xernatut B. YcranoBenu
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ca HUCKM cepyMHH HMBa Ha IgA u IgM u nonmHorpannynu HuBa Ha IgG npu HOpMaiIHU
C3 u C4 ¢paxmmu Ha komriemenTa. [lanmeHTsT Oetie ¢ HopManeH Opoit muMdormTi
1 TUM(OLIUTHH CyOIOITyIalluy, ¢ U3KIIIOUEHHE Ha JIEKO 3aBHILIEeH Opoil B-kiieTku B ne-
pudepHa KpbB, HO ¢ HapymieHa ¢pyHkius (Tadmn. 1 u 2). Karo chirpTcTBaIo 3a00msBaHe
MAMEHTHT UMa TalaceMusi MUHUMA, AUarHoctuiupana npe3 1986 r. B nmocneasa
10-ropuiien nepros Ha MPOCIeIsBaHe HE € pEruCTpupaHa MOBUIIIEHA 32001€BaEMOCT
OT JUXaTEeHU WK APYTH MH(EKLIMH, TOpaIy KOETO HE € MPOBEKAAHO U CELU(PUIHO
neuyenue. [1pe3 2004 r. maiMeHThT U3cieaBa CBOs XyMOpajeH UMyHHUTET BbB BoeHHO-
MEUITMHCKA aKaIEMHS 10 TTOBOJ] HeSICHN (DeOPHITHN ChCTOSTHUS. YCTaHOBSIBAT CE HUCKU
cepymHu HuBa Ha IgG u IgA u nonHorpannynu HuBa Ha IgM npu HOopManuu C3 u C4
¢pakunu Ha komriemenTa (tadin. 1 u 2). Ot 2008 1. ce mosBsABaT 10JTHOAUCIETITUYHU
OIUIAKBAHUS, 32 KOUTO Ca Ha3HAYEHW MUKPOOMOJIIOTMYHHU W3CIIEBAHUS, HO HE C€ OT-
KpHBAT aHTHTEINA Cpelty XIaMUIHs TPaXOMaTUC U ITAaTOTeHH BbB (hekairHa mpooa. [1pe3
2010 r. mareHThT MHOTOKPATHO € XocnuTanusupad B Y MBAJI ,, AnekcanapoBcka® o
MOBO/I IOJTHOAMCIIENITUYHHM orjiakBaHus. [Ipu npoBeneHuTe MHCTpyMeHTaIHu (pudpo-
racTpo-, GuOPOKOIOHO-, BUIEOTACTPO- U BHACOKOIOHOCKomHs, KAT) n xuctonornyau
W3CIIEIBAHMUS C€ YCTAHOBSIBA U3PA3CH XPOHUUEH EHTEPHUT ChC CyOTOTAIHA 10 TOTAIHA
BUJIO3HA arpo(us, IMTICBAT TIa3MaTUYHU KJIETKUA BbB Bb3MAJIUTEIHUS HHPHUITPAT, C
npubaBeHa MH(eKuus ¢ namoOnus uHTecTHHAIMC. Onucanure MOPQPOIOTUYHU TPO-
MeHHU oTroBapsT Ha HabmonaBanute npu CVID. OTXBBbpIieH € CHCTeMEH aBTOUMYHEH
nporec. HuBata Ha MMYHOITIOOYIMHUTE B cepyMma ca Onm3ku 10 Hynma. KieThyausr
MMYHHUTET TIOKa3Ba HamasieHu oomu T-muMbormTy u cyononynanuure UM, HamaaeH
abcomtoreH Opoit u mponeHt NK-knetku, 1okaro B-numdonuTure ca geko 3aBUIIEHU
B iepudepHa KpbB (Tadm. 1, 2). Torasa 3a mbpBH ITBT € IPOBEIcHA MH(Y3HMOHHA Tepa-
YIS C MHTPABEHO3eH UMYHOII00yiH B KiTnHMKara 1mo KIIMHUYHA UMYHOJIOTHS B 1032
400 mr/kr Tero npe3 4 ceAMUIH, B TpU OpeIHN Mecena (Maid, roru u o 2010 ).
[NanueHTsT ce mogoOpsiBa U B cieABaluTe 2 ronuHu € 0e3 orutakanus. [1pe3 2012 .
OTHOBO IO MOBOJ AOJIHOAUCIIENITUYHHN OIUIAKBAHMSI, HETTOBIIMBALIM CE OT UMOJUYM U
TUHHUA30J1, ¥ PEAYKIUS Ha TETIIO TIPH 3ala3eH aleTHT, € XocnuTanm3upan B Kimanka
o racrpoenteposorus kbM YMBAJIL ,,CB. UBan Puncku®. YcranossBa ce audysex
MapeHXUMEH NpOLIeC Ha YEepHUs JIpo0d NpH M3KIIIOUBAaHE Ha MH(EKIHs ¢ xenartuT B.
OTxBBpIIA Ce U DIyTeHoBaTa eHTepomnarus. Mima naHau 3a HEyTpO(UITHO Bb3MaJICHE
B 4yepBara ¢ rnosuiieH (ekaneHn kammpoTekTud (1884,35 mr/kr, mpu Hopma 50 Mr/Kr).
Ocsen Huckute cepyMuu HuBa Ha IgG u IgA u nonmHorpanuyen IgM, ot gioyuurome-
TPUYHOTO U3CIIEIBAHE YCTAHOBUXME HaMasleH MPOLEHT oot T-mumdonuty (3a cMeTka
Ha XeJMEePHO-UHIYCEPHUTE) U HaMaJIeH a0COIOTEeH Opoii U MporieHT B-mumdoru
(Tabm. 2). 3a ma ycraHoBUM Jaiu 1eQeKTHT € B camuTe B-muMdonnTa, Wi € HapyIieHa
TSAXHATA CTUMYJAIUS OT T-Xenmepure, MpoBEIOXME in Vitro CTUMYJIalys Ha meprudepHa
KpbB Ha nanuenTa ¢ 10 pg/ml ¢puroxemarmytuans (PHA) mo cranmapreH mpoTokosn
(¢ur. 1). Ha dpurypara ce Brkza, ge pu OIU3BK MPOIEHT HAa CIIOHTAHHO aKTUBUPAHU
T-mamdormTy B mepudepHa HeCTUMYIUPaHa KPBB MPH 3/1paBaTa KOHTPOJIA U MTPH Ta-
LueHTa, cief aktuBanuara ¢ PHA nporeHTsT aktuBupanu T-KIETKU NpU MaleHTa
crmabo ce MmoKayBar 3a pasjfKa OT CTUMYJIMpaHaTa KpbB Ha KOHTpoiara. BeBemoxme
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WH/IEKC HA CTHMYJIAIWS: MPOIEHT aKTUBUPAaHU T-TMMQOIUTH cieq CTUMYJIansaTa
BBbpXY MPOIEHTA aKTUBUPAHU T-TUMQOIUTH B nieprdepHaTa KpbB Mpeau CTUMYIa-
nusita. [Ipy manuenTa ycTaHoBUXME HaMalleH IPOLEHT akTuBUpaHu T-mum§onuTH,
KaTo MHAEKCHT Ha cTUMYyIamus e 2,39, nokaro npu 3apaBara koutpoia e 12,13 (tabm.
3). OT MEKPOOHOIOTMYHOTO U3cieBaHe ce OTKpuBa Blastocystis hominis. B pesynrar
Ha TIpoBeieHoTo B KimmHKKara 001I0yKpenBaiio ¥ aHTHOAKTEpUAITHO JISYeHHE 00III0TO
CBCTOSTHHE C€ MO100pU 1 OOTHUST Ce AEXOCTIUTAIN3UPA B JIEKO MOJ0OPEHO ChCTOSIHUE,
HO TIEPCUCTHUPAIIHN OIUIAKBAHUS OT AUAPHsL, KOETO Hajlara MpoJb/KUTENIHA Teparnus ¢
Biseptol n Ketokonazol. [IpoBeneno e 1 TpukpaTHO BIMBaHE HA MHTPABEHO3EH UMY-
HOMI00YMH B 103a 400 MI/KT T.M. TIpe3 TpH CeaMHUIIM, Karo HuBOTO Ha IgG nocrtura
camo 710 2,7 g/l. OnnakBaHusATa Ha NALMEHTA C€ PeAyLMpPar 10 MUHUMYM, a TOH Bb3-
CTaHOBSBA § KT OT Te10TO cH. OT pa3mupeHoTo (rroynuTOMETPUYHO U3CIIeIBaHE Ha
KJICTHYHUS UMYHHUTET CE€ YCTAaHOBSBAT HE3HAYUTEITHH MTPOMEHH B TIOCOKA HAMAaJICHHE
Ha rurotokcnunuTe T-mumbonnt 1 NK-knetkure, HopmaneH Opoi 1 mporeHT Ha B-
JTUMQOIUTHTE, HO TOHMKEHH, HENPEBKIIOUMIIHN Kiaca (non-class switched) mamerosu
B-mamdpormta (CD19+CD27+IgD+) (Tabm. 2).

Juckycus

XunoraMarioOyTUHEMHUsITa 1/UIH HeaeKBaTeH UMYHEH OTTOBOD ITPH BaKCHHA-
MU 1 MHQEKINN ca ONpeIelsny 3a mocTaBsiHeTo Ha AuarHo3ara CVID. Huckure
HUBA Ha UMYHOTJIOOYJTMHUTE B KPBBTA U TEJIECHUTE TEYHOCTH C€ ABJDKAT HA HApyIIIeHA
nudepenmanus Ha B-kinerkute B miazmarudau kietku [6]. [lpu manuenTta B Hax
10-roguiHMs IEpHO Ha POCIIEAsIBAHE Ca U3MEPBAaHU PAa3IMUHU HUBA HA CEPYMHUTE
uMyHOrI00yarHU. [Ipy MbpBOHAYATHOTO U3CJIEBAHE CE YCTAHOBSBAT CHIIHO HaMa-
JIeHW HUBa Ha cepymHuTe IgA n IgM, karo npe3 ronunuTe HUBara Ha IgA ocrtaBar
CHJTHO MTOHMXKEHH, a [gM Bapupar noa peepeHTHUTE rpaHuLIM WK Ha A0JIHA TPaHUIA
(Tabm. 1). 3a paznuka ot TIX, cepyMHUTE HUBA Ha IgG B HauanoTo ca JOJHOTpaHUYHH,
HO B pedepeHTHHUTE rpanuiy. [Ipe3 crnenBamuTe roquHy napajieaHo ¢ OIUIaKBaHUATA
Ha TaIMeHTa U HUBara Ha cepymuanTe [gG ca 6mnum TpaiiHo mox noaHa pedepeHTHa
rpanuna. Hali-Hucky HUBa M Ha TPUTE CEPYMHHU UMYHOIIIOOYIMHM ca HaOJI01aBaHu
mpe3 2010 1., Koraro CTOWHOCTUTE UM ca OWIIM MOYTH JIUIICBAIM B cepyma. Torapa
3amoyBa U Tepanusita ¢ HTpaBeHo3eH nMyHor1oOynuH B KirHnkara no KiIMHUYHA
MMYHOJIOTHS B CHOTBETHHUTE JI03H, & ChCTOSHUETO Ha MaIMeHTa ce Moao0psBa 3Ha-
YUTEITHO U Ce 3aJbpika 00O U Mpe3 ClIeABALIUTE J1BE TOIUHHU.

OO0cwxIa ce 1 Bb3MOKHOCTTA IPH MAIUeHTa OCBEH Je(PeKTHOTO 0Opa3yBaHe Ha
MMYHOTJIOOYJIMHH, T€ /1a ce TYOAT U Ipe3 MyKO3HaTa HOBbPXHOCT Ha uepBara. [larm-
€HTBT € ChC CKbCEHU JI0 JIMTICBAIIHN M CHIIHO JAe(OPMHUPAHU BUIIU B XUCTOJIOTHYEH
Mpernapar oT ThHKO UepBo, 3aryba Ha Terio. EqHa nporennryoeia eHTeponarus, Ha-
JI0KeHa KbM noseskaiioro 3adossasane CVID, 61 Moriia ga 005CHY TOJIKOBAa HUCKHUTE
CepyMHH HMBA Ha UMYHOIJIOOYJIMHUTE, BKITIOYUTEITHO H CIIE/l CyOCTUTYHpAIlia Teparus
KaKTO M YIIOPUTHUTE, HETIOBJIUSABAIIH CE OT CHEIMPUIHO JICUCHNE YPEBHU NH(DEKIINH.

[IpoyuBanusTa 3a naroreHe3ara Ha 3a00JIIBaHETO TIOKA3BaT, Y€ OCBEH Hapylle-
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HO aHTUTsI000pa3yBaHe, MMa aOHOPMATHOCTH U B T-KIIETKUTE, KaKTO U NeeKTHa
urToknHoBa npoaykuus [1]. ToBa oTBaps Bpara 3a npepasmiexgane Ha CVID, kna-
cuuIMpaH caMmo KaTo UMYHOAEPUITUT ¢ TIpeodIagaBal HeJJIOCTUT Ha aHTuTena [5].
Hudepennnanusata Ha B-KJI€TKHUTE € N3KITIOYUTETHO 3aBUCUMA OT T-KIIETKUTE, KOUTO,
cekperupaiiku iumbokuny, karo [L-2, IL-4, IL-5 u IFN-g, perynupar kauecTBeHUTE
Y KOJIMYECTBEHUTE acnekTd Ha B-mumdouutHoTO y3psiBane [1]. CmsTa ce, ue abd-
HOpMaJIHaTa LIUTOKMHOBA MPOIYKIHUS € CBbP3aHa U C PA3BUTHUETO Ha MHTECTUHAIHO
Bh3naienue npu ooiaauTe ¢ CVID [6].CnenoBarenHo nopu B-kieTkuTe 1a ca B HOp-
MaJieH Opoii 1 MpoIeHT, ako T-muMdoruTrTe, 0COOEHO XEeNTEPHO-UHYCEPHUTE UM
cyOmormynamnuu, ca HaMaJIeHu 1o Opoi u ¢ PyHKIMOHANEH Ne(EeKT, TO CUTHATTUTE HE
ca IOCTaThyHM 3a MpaBUIIHA T epeHMalus WK akTuBauus Ha B-mumdonurure [1].
ToBa BeposATHO € U MPUUMHATA 32 BApUAOMIIHOCTTA B HUBAaTa HA UMYHOTIIOOYTMHHUTE
MIPH TIEPUOAMYHUTE U3CIICIBAHNS Ha TIAIIMEHTA B HACTOAIINS KJIMHIYEH CITyJaid mpe3
rogunaute. Hemocthunoto npoussonctBo Ha [L-2 3a CD8+ T-mumdonmtn 1 NK-kner-
KHUTE OT CBOSI CTpaHa BOJIM M JI0 oTciaa0eHa IUTOTOKCUYHOCT, KOETO ce HaloaaBa u
IIpU pa3mieKIaHus TalueHT.

[Tpu wsaxou ot 6omauTe ¢ CVID crotHomennero CD4+/CD8+ moxe na Obae
o0bpHaro [7], HO B HamuUs ciay4ail To € HopMmainHo. [Ipu pasmupenoro ¢roynuTo-
METPUYHO H3CJIE[IBAHE YCTAHOBHXME NMPOMEHH B MAMETOBHUTE CyONOIyJaluu Ha
B-kneTkuTe — HamaneHue Ha HenpeBKirodrmIuTe (non-class switched) mameroBu B-
mumportu (CD19+CD27+1gD+), kouto npoxyrupar rmasxo IgM (tabm. 2) [8, 9].

B u T-otroBopute KbM nponudepaTuBHA CTUMYITH BAPUPAT CHITHO TPHU pa3iny-
Hute rpynu ot 6oxHu. [Ipu 50% ot nanuentute ¢ CVID ce HaGmogaBa noHmxeHa
axtuBaius Ha T-muMdonure npu ctumynanus [4]. Hamure pesyntatu npu ctumy-
nmupane Ha nepudepna kpbB ¢ PHA nipu 44 3mpaBu 10OpOBOIIIH MTOKa3axa CpeieH
HUHJIEKC Ha cTuMynamus 19,62 mbTH, KaTo 3a J0JHA TpaHuIla Ha UHJEKCA Ha CTUMY-
JaIys Mo METoJa Ha NePCEeHTUIINTE ycTaHoBUXME 6,5. [1pu naryenTa B HacTOsILIUSA
KJIMHUYEH CIy4ail olpeenuxMe HHAEKC Ha cTuMynanus 2,39, KOeTo € BUJIHO U OT
¢wur.1. Lindsea et al. mpoBexmaT ChIOTO M3CIEABAHE MPHU 3APaBU JOOPOBOIIIU U
YCTaHOBSIBAT CpeHO |7 MbTH MOBUIIEHHE HA MIPOLIEHTA aKTUBUPaHH T-muMponuTu
cien crumynupane ¢ PHA [10].

OT M3JI0KEHUTE 0O MOMEHTA JIaHHU CTaBa BHIHO, 4e Tipu OoamuTe ¢ CVID 3a-
CEeTHAT € HEe CaMO XyMOPATHHS, a ¥ KIIETHUHUSAT UMYHHTET, KOETO T'H ITpeapasnoiara
KBbM OMOPTIOHUCTUYHH HH(eKIMU. XapaKTepHU ca JIaMOJIro3aTa 1 0J1acToIUCTo3ara,
KOUTO C€ MOJ/1aBaT TPYAHO Ha €ETHOJIOTMYHO JiedueHue [8, 11]. 3amecTurennara tepanus
¢ mHTpaBeHo3eH uMyHormoOymuH (Intravenous Imunoglobuline — IVIG) e Hali-edek-
tuBHOTO JieueHue Ha CVID [3, 15]. [Ipu pasmiexxaanus naiyeHT UMEHHO Tepanusra
C MIHTPaBEHO3€H UMYHOIIIOOYIIMH BOJH 10 TOA0OpEHHE Ha ChCTOSIHUETO My. Bbripexu
Yye UMa eKCIIEpUMEHTAIHH IaHHH 32 e(peKTa OT KOCTHOMO3bYHA TPaHCIIaHTALUs IPU
nanuentute ¢ CVID, mpouieaypara Bce o1ie He ce mpuiiara pyTuHHo. [IpoyuBanusTa
npu aena ¢ CVID nokassar, e tepanusra ¢ IVIG nonabpxa nocrarsunu HuBa Ha IgG
B KPBBTA, 32 1a HAMaJIAT PECIMPATOPHUTE CUMIITOMU U yIioTpedaTa Ha aHTUOMOTHIIN
[12]. FacTponHTECTUHATIHUTE MPOSBH 00aye He ce MOBIUABAT chiliecTBeHO OT [VIG.
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CuMnToMuTe, KaTo TUapus, ThDKAIIA C€ HAa YpeBHU WHPEKINU U TIApa3uTO3H, HE
KOpEJIMpaT HUTO ChC CEPyMHUTE HUBA HA UMYHOTJIOOYJTMHUTE, HUTO C TUM(OLUTHUTE
cyonomynanuu. ToBa BEpOSTHO € CBbP3aHO C (hakTa, Ye UHTPABEHO3ZHUTE MpenapaTu
chabpkar rmaBHo [gG, kolTo He jocTura o upeBHus TymeH. Jluncara na [gA u [gM
00sICHSIBa PEIMAMBHUPAIIIUTE YIIOPUTH TaCTPOMHTECTUHAITHY HH(peknu. JIekapcTBara
c IgG 3a opanHO npuoXKEHUE 10 MOMEHTa He ca ycneliHu [4]. IIpu KoHKpeTHus
MAUEHT KOHTPOJI Ha CUMIITOMAaTHKaTa MOKE Jia C€ MOAAbprKa C peI0oBHA Teparnusi ¢
MHTPABEHO3EH NMYHOIIIOOYIMH ¥ aHTHOMOTHYHA NPO(UIIaKTHKA, KOETO ce HaloaaBa
B MIEPHONIUTE, TPE3 KOUTO € Ha Tepanus B KiimHuKara 1mo KIIMHUIHA UMYHOJIOTHSL.

[Tanimentute ¢ CVID ca ¢ moBHIIIEH PHUCK 3a pa3BUTHE Ha aBTOUMYHHU 32007151~
BaHUA (25% OT BCUUKH YCIOKHEHHUS ), TUM(DOMH U TaCTPOMHTECTUHATHU KapLIUHOMU
(15%) [13]. PucksbT 32 pa3BuTHE HA CTOMAILIEH KApLUUHOM € 47 IIBTH 110-BUCOK, a 3a
XomKKkrHOB JIMMGpoM — 30 TbTH HO-BUCOK B CPaBHEHHE C HOPMAJIHATA MOIyJIalHs.
IIpu 25% ot mauuentute ¢ CVID ce HabmonaBa nepBuKaina, MeIuacTUHAIHA W/
WK aboMHUHAIHA TUMGOUIHA XUIIEPIUIa3ns U YBEIHYEHA ClIe3Ka, KaTo MOXE Jia
nMa JTMMGOUIHN HHPWITPATH U B Oenus npod, u 6b0penure. Te3n mpoMeHn Morar
Jla ocTaHaT 0e3 KIMHMYHA MaHHU]ecTalus, Ho OMxa MOIIH Jla ca MPUYMHA 32 XH-
MePCIJICHU3bM, aBTOUMYHHTET, pa3BuTHe Ha tuMdomu [3]. ETo 3amo na nmamuenra
ce MpenopbyuBa PeIOBHO MPOCIEAsIBaHEe MIPe3 TOAUHUTE 3a Pa3BUTHE HA MAJIUTHEHO
3abomnsBaHe — TUM(OM, KapITTHOM.

Ta6u. 1. HuBa Ha cepymun umynorio0yaunu u C3, C4 ¢ppakuum Ha KOMIIeMEHTA 10
TOAUHM Ha u3cjeaBaHe. PedepeHTHUTe rpaHUIIU ca JaJJeHH B CKOOH MO/ MOJy4YeHaTa
CTOMHOCT 32 CHOTBETHMSA MOKa3aTeJl.

1999 2004 2010 2012 2012
M.01 M.05

IgG | 8,58 3,56 0,470 2,04 (6,58-18,37)] 2,74
(8,00-18,00) | (7,00-16,00) | (5,40-16,10) (6,58-18.,37)

IgM | 0,48 0,42 0,050 0,43 -
(0,60-2,50) | (0,40-2,30) (0,50-1,90) (0,40-2,63)

IgA | 0,16 <0,36 0,034 0,36 -
(0,90-4,50) | (0,70-3,40) (0,80-2,80) (0,71-3,60)

C3 | 1,33 1,07 1,065 - -
(0,87-2,24) | (0,50-1,60) (0,75-1,75)

c4 | 043 0,28 0,263 - -
(0,20-0,50) | (0,10-0,40) (0,20-0,65)
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Ta6u. 2. @aoyuuToMeTpUYHO onpeneassHe Ha T-1umdouuTHN cyomonyianuu B
nepudepHa KpbB 110 TOAUHHA

Knerpuna cybmo- | 1999 2010 2012, M. 2012, M.mait Pedepentau rpanunm
HyJTauus anpui

Aodc. % | Abc. | % | Abe. | % | Abe. % Aoc. 6poit | %

Opoit Opoit Opoi Opoit
O6uwm T-mumdo- 1804 | 71 - 69 | 1117 | 51 | 1125 78 | 720-2330 64-85
utu (CD3+)
XenmepHo- 842 | 33 - 35| 548 | 25 580 40 | 430-1760 34-59
MHIyCEpHU
T-num¢onuTu
(CD3+CD4+)
CympecopHo- 714 | 27 - 25| 592 | 27 473 33 | 170-1050 22-36
[UTOTOKCHYHH
T-nmumborutu
(CD3+CD8+)
CD8+11b+ xier- - - 137 | 10 - - 137 10 34-304 6,5-16,5
KH
I{uroTokcnunn - - 274 | 20 - - 274 | 20 340-811 14-26
(CD8+11b-)
KIIETKH
CD4/CD8 unpekc 1,18 1,18 0,93 1,23 0,9-3,0
B-nmumdountu 332 18 | 288 21 | 88 4 204 | 14 100-430 12-22
(CD19+)
NK-xnerxn 306 12 | 96 7 197 |9 112 | 8 100-321 6-35
(CD3-CD16/56+)
NTK knetkn 260 19
(CD3+CD16/56+)
T n/umn NK 96 7 44-356 3-13
(CD57+CDS8-)
KJIETKH
T n/umn NK 137 10 91-257 5-11
(CD57+CD8+)
KIICTKH
T-axtuBupanu 128 5 151 11 90-260 9,5-17
(CD3+HLA DR)
CD45RO+CD4+ 405 28 247-807 16,5-42,15
CD45RO-CD4+ 206 14 84-761 9,48-41,88
CD45RA+CD8+ 260 18 42-360 3,68-19,23
CD45RA-CD8+ 362 25 72-377 3,38-22,80
CD45RA+CD19+ 148 10
CD45RO+CD19+ 9 0,6
CD19+CD27+ 87 6 9,4-136 4,6-49,1
CD27+IgD+ 12 0,8 4-85 1,7-29,3
Abc. 6poit M- 2,55x 10° 1,37x 10° 1,117 x 1,447 0,99-3,33
(douutu xi/pl xi1/pl 10° o/l x 10°

Ki/pl
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Tao6.. 3. Ilpouent akruBupanu T-mumdouuTn npeau u ciea crumyaanus ¢ PHA

% aKkTHUBHpaHU % akTUBHpaHU Wupexc Ha cTuMynanus
T-mam¢oruru [TPEJIN T-mam¢orru CIIE[ (rpTN)
CTUMYJIalusTa CTHMYJIAIMATA
TTannent 1,38 3,31 2,39
3npaBa 1,21 14,67 12,13
KOHTpOJIa
A
CD69 - healthy contral - healthy contdo st 002
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@ur. 1. ProyuuToMeTPUYHO onpeesisine Ha akTuBupanu T sumdonurtu cien
crumyaanus ¢ PHA.

3aKiaoueHue

OOumsT BapraOuiieH UIMyHEH JNeQUIHNT € XeTEPOTeHHO 3a00IIsIBaHe, KOETO Ce
XapakTepu3upa ¢ HapylIeHus KakTo B B-muMmdonutuTe 1 aHTUTETHNUS UIMYHEH OTIO-
BOp, Taka 1 B T-kierkute. ToBa onpezaers pazHooOpa3Ha KIMHUYHATA KAPTHHA, KaTO
HanpuUMep TacTPOMHTECTUHAIHH OIUIAaKBAaHHUSA, 3aTPYAHSABAILM paHHATA JUArHO3a.
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OT M3KIIIOYUTETHA BAXKHOCT € MOCTAaBsHETO Ha HaBpE€MCHHA AuarHosa, 3a Ja MOXE
Ja C€ 3aIll0YHC aJICKBAaTHA TCpalius, HOIIO6p$IBaHIa CbCTOAHHUCTO Ha 6OJIHI/I$I, KaKTO "
CJICACHC Ha IMallMCHTA 3a pa3BUTHUEC Ha 3JIOKAYCCTBCHHA 3a001s1BaHUS U ABTOMMYHUTCT.
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KJIVWHUYEH CJOYYAU HA TAIIMEHT
C Oblll BAPUABUJIEH UMYHOIE®UILIUT
N TACTPOUHTECTHUHAJIHU ITPOABHU

! Mnaoenosa, 11s., > Muxaiinosa, C., * Cnacoesa, 3., ' Kropkuues, /1.,
2 Muxaiinosa, A., ' Anmvuxosa, H., > Haymosa, E.,
! Jlabopamopust no KAUHUMHA UMYHOLO2USA,
YMPBAJI ,,Ce. Hean Puncxku‘ EAI, MY — Cogus
? Knunuka no kaunuyna umynonoaus, YMBAJI ,, Anexcanoposcka“, MY — Coghus
3 Knunuka no cacmpoenmeponozust, YMBAJI ,, Cs. Hean Puncku“ EA/l, MY — Cogus

OO6musaT Bapuadbmien nmmyHoaedumut (Common variable immunodeficiency — CVID) e
XETepOreHeH MMYHOIC(DUIIMTEH CHHAPOM, XapaKTepU3Upalll Ce ¢ XUIOraMario0ylnnHeMusl, TIOB-
Tapsny ce OaKTepuanHu HHOEKIMU U IMYHOJIOTHYHU aOHOpManHoCTH. [IpencraBsimMe KIMHUYEH
ciyyail Ha 43-roAuiiieH MalyueHT, Tuaraoctuiupan mpe3 1999 r. ¢ CVID no noBox jirica Ha aH-
tu-HBs-aaTuTena ciuen BakcuHaIus 3a xenatut B. B mon3a Ha quarHosara ca M yCTaHOBEHUTE
HHUCKH cepyMHH HHBa Ha IgA u IgM, u nonHorpannunu HuBa Ha IgG, npu HopMaseH Opoit
nuMmdouuTtd ¥ tuMponutHr cyononymnanuu. Cnen 10-rogumen nepuoa 0e3 OruIakBaHUsA
MalMEHTHT C€ XOCIUTAIN3HPAa MHOTOKPATHO IO MOBOA TaCTPOEHTEPOIIOTUYHU CMYILCHHSI,
KOUTO ce MoJo0psABar ¢ aHTUOMOTHYHA Tepanus U MH(y3un Ha IHTaBeHO3eH UMYHOIIIO0Y/IHH.

KatouoBu nymu: CVID, xunoramarnoOyanHEMHs, HHTaBEHO3€H NMYHOTIIOOYIIHH.

CLINICAL CASE REPORT OF PATIENT WITH COMMON
VARIABLE IMMUNE DEFICIENCY AND GASTROINTESTINAL
SYMPTOMS
! Mladenova, Ts., > Mihailova, S., ° Spassova, Z., ! Kyurkchiev, D., > Mihaylova, A.,
! Altankova, 1., > Naumova, E.

1 — Laboratory of Clinical Immunology, St. Iv. Rislki — Medical University Sofia
2 — Clinic of Clinical Immunology, “Aleksandrovska* — Medical University Sofia
3 — Clinic of Gastroenterology, St. Iv. Rilski — Medical University Sofia

Common variable immunodeficiency (CVID) is a heterogenous immunodeficiency syn-
drome characterized by hypogammaglobulinemia, recurrent bacterial infections, and various im-
munologic abnormalities. We present a clinical case report of 43-years old patient, diagnosed with
CVID in the occasion of lack of anti-HBs-antibodies after hepatitis B immunization in the 1999.
The diagnose was supported by detection of low levels of serum IgM and IgA, and IgG level at the
lower reference value with normal lymphocytes number and lymphocytes subpopulations. During
the 10-years period without complaints, the patient began to be hospitalized repeatedly with gastroin-
testinal symptoms which become better due to antibiotics and intravenous immunoglobulin therapy.

Key words: CVID, hypogammaglobulinemia, I[VIG.
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YMBAJICM , H. U. ITMPOI'OB*
OTAEJEHUE 110 TPAHC®Y3UNOHHA XEMATOJIOI'US
U UMYHOUJUIOI' U
1971-2012

Danu Mapmunosa

[Ipe3 m. aBrycr 1971 roa. Ha 6a3ara Ha chllecTByBallaTa KpbBHA OaHKa B
MHCTHUTYTa 3a cnemHa nomout ,,H. U. [Iuporos* ce ch3aaBa oTAeneHUETO 110 KPBBO-
IIpeNMBaHe U ThKaHHA CbBMECTUMOCT. HeroB ocHOBaTen U pbKOBOIUTEN € CT.H.C. 11
CT. A-p Munbo Munes, k.M.H. (0T 1984 rox. ct.H.c. [ cT., 1.M.H.).

B otnenenuero ca 060cobeHu TpH 3BeHa:

1. Excnienuiyst Ha KpbB ¥ KPBBHU OHOTIpENapary;

2. Jlaboparopus 3a epUTPOIIUTHA CbBMECTHMOCT;

3. JlaGoparopwusi 3a ThKaHHA CHBMECTHMOCT.

B naGoparopusita 3a epuTpOLIUTHA CBBMECTUMOCT C€ Pa3IIUpPsBa H30CEPOIOTHY-
HaTa JeiHoCT (M3BbpIIBaHe Ha u3cnensanus Ha ABO cuctema u Pesyc cranaapr) ¢
W3CIIEIBaHUs Ha IPYTH €pUTPOLUTHH aHTUTE€HU U AHTUTENA, KAKTO U €PUTPOLIUTHU
JTUPEKTHU TPOOU 32 CHbBMECTUMOCT MIPEIN KPbBONPEINBAHE.

B naGoparopusra no TbkaHHa CbBMECTUMOCT Ca BbBEJECHU METO/IM 32 U3CIIC/IBAaHE
Ha JICBKOLIUTHA ¥ TPOMOOIIMTHA CHBMECTUMOCT, MTPUJIaraHy MPH HOBOPOACHH, PU
OOJIHM ¢ MAaCUBHU U MHOTOKPATHU KPBHBOTIPEIMBAHWS, TIPH ITOI00P Ha ChbBMECTHMA
no HLA cucrema kpbB.

Jo 1975 roa. oTaeneHreTo € CaMOCTOsTEIHO 3BEHO, ClIel KOETO € ChCTaBHA YacT
ot LlenThpa no KpbBONpPENUBaHE, KOHCEPBUPAHE HA ThKaHU M ThKaHHA CbBMECTUMOCT
npu UHCTHTYTA.

IIpe3 1980 roa. ce oraenst OTHOBO Karo caMOCTOSITENIHA aJMUHHUCTPATUBHA
eIMHUIA.

B neprona 1980-1985 rox. marsT Ha oTAeneHHeTO HapacTBa. Jlekapure ca 8, ot
KOUTO 2-Ma CTapIly HAyYHU CHTPYAHUIM (CT.H.C. | cT. 1-p Munbo Munes, cT.HC. Il cT.
n-p @ann MaprtuHoBa), 3-Ma Hay4YHU ChTPYAHUIH (H.C. | cT. 1-p JIunmus Aumutposa,
H.c. [ ct. 1-p CnaBka Xaprapcka, H.c. | cT. 1-p Becennna TpbHKOBa) M OpIMHATOPH JI-P
Enena Cr0eBa u a-p Kaner 3axapuesa. BucmmsaT HeMeJUIIMHCKY IEPCOHAI BKITIOYBA
3-ma 6uonosu (Enmusaber 'aneBa, Ensa bankancka, Enena 3axapuesa), moxyBUCIIHAT
nepcoHal € ot 16 MeauIMHCKY Tab0paHTH U CeCTPHU U 5 canutapu. B otaenennero
TOraBa IPOBEKAaT aCIUPAHTYpPHU JABaMa peAOBHU acniupaHTH — A-p Ceetina MiBaHoBa
u 1-p Pymen Pyces, ¢ ycneniHa 3ammra Ha AUCEPTALMOHHUTE UM TPYIOBE.

Ta3u marHa npoMsiHa O¢ BHB BpB3Ka ¢ u3BbpmiBanuTe HLA Tunmsanuu u
o100p Ha JIOHOPH M PELICTTMECHTH 3a ObOpeUHa TpaHCIIaHTaIUs B JIa0opaTopusTa
M0 ThKaHHA ChbBMECTUMOCT Ha OTJIEJICHHUETO 3a HykAuTe Ha LlenThpa 3a 6bOpeuHa
TpaHcianTanus B Uncrtutyt ,,ITuporos®.
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[Ipe3 1991 roa. otaenenuero e nperMeHyBaHo B OT/aeNeHre 10 KPbBOIPEIU-
BaHe U UMyHOreHetuka. OTToraBa 3aBexJalll OTAeNieHue € cT.H.c. | cT. a-p Panu
MapTuHoBa, 1.M.H.

Cren cpkpatuenusTa mpe3 1999 r. marbT Ha OT/IeIEHMETO HaMalIsiBa 3HAYMTENHO.
JlekapckuaT cbeTaB O OT 6 JIeKapH, OT KOUTO 3-Ma HayYHH ChTPYAHUIHM (CT. H. c.II
cT. 1-p ®anu MaprtuHoBa, H.c. | cT. A-p Becenuna TpbHKOBa, H.C. | cT. 1-p CBetna
WBanoBa) u 3-ma opaunaropu (a-p lonka Munesa, n1-p Esrenust Hlypnuesa u n-p
[ets [lumuesa). JlabopanTuTe B OTAEIEHHETO ca 13, MEAUIIMHCKHUTE CECTPH ca 2, a
caHuTapure ca 4.

B otnenenuero ca pabotunu aeiru roquan 6uonosute Ennszaber ['anesa, Enena
3axapuena, Bennuka KpaitueBa, Anroanera Tomoposa, [lopocnaBa AlamxueBa u
Bepa ITonosga.

Crapmu nmabopantu npe3 ronquauTe ca o Kocragnaka Crimposa, AHIprana
Tuxonosa u Punika Munesa.

JBATOroAUIIHN COYKUTEIN Ha OTACJICHHETO (cera MeHCHOHEpHU) ca MeIu-
nuHckuTe nabopantu Togopka AHToHOBa, Puika Munesa, Marganena Tep3uiicka,
Tonopka MenToBa n MmeguuHCKara cecrpa Jinausa ['eopruesa.

CrpykTypa n mar

KM T0O31 MOMEHT B OTAETICHUETO paboTAT ekapute npod. n1-p @anun Mapru-
HOBa, Jol. A-p Becenuna TpbHKoBa, n1-p EBrenust Ilypnuesa u n1-p Emunusa Lone-
Ba, KakTo u 6uosno3ure [JopocnaBa AGamxuea u Bepa I[lonosa. Ciennanu3anT no
TpaHCc(py3HMOHHA XeMAaTOJIOTUs KbM OTAeIeHHueTo € A-p Juana Ilerposa.

H-p ®anun Maprtunosa u a-p Esrenus Lllypnuesa ca cbC cienuaaHoCT ,,[paHc-
¢dy3uonHa xemaronorus, a 1-p ®@anu MapTuHoBa e ¢ Bropa crieruanHocT ,,Kimmanana
HMYHOJIOTHS .

Ot 2008 rox. crapmu MeaUUMHCKY J1abopaHT € Huna Annocku, 6akanaBbp Mo
cnenuaHocT ,,00mecTBeHo 3apaBeona3Bane’ — dakynrer ,,O01IeCTBEHO 3paBe,
MY — Cocusi, 1 MarucTsp 1o CuenuatHocT ,,KIIMHuYHA U KOHCYJITaTHBHA IICHXO0JIO-
rust @unocodceku pakynrer, CY , Knument Oxpuacku‘.

Ot paboTemuTe B MOMEHTA ABJITOTOIUIIEH CTaX B OTACICHUETO UMAT JIEKapUTe
n-p ®ann MaprtuHoBa, 1-p Becenmnua TppakoBa u 1-p Esrenus lypnmesa, 6nomo-
sute JlopocnaBa Abamxuesa u Bepa [lomosa, menumnmackuTe nabopantu AHactacus
EnenkoBa, Pymsna [lanteBa, Upuna TaraniieBa 1 MEIUIIMHCKUTE cecTpu MarjaieHa
HnmoBa u Maprapura Xpucrona.

OTtneneHneTo ce ChCToM OT 4 GYHKIIMOHATHO 000COOCHH 3BEHA!

1. Excnienumyst Ha KpbB ¥ KPbBHU OMONpenapary;

2. JIaGopatopus 1o UMyHOXEMaTOJIOTHS;

3. Jlaboparopusi 0 UMyHOTEHETHKA;

4. JIaboparopus 1o KIMHAIHA UMYHOJIOTHSI.

Otnenennero He MOJKe /1a Ob/Ie CPABHABAHO C €JHA OTIEIHA Ja0opaTopHs, HUTO
na ObJie Bh3MPHEMaHo KaTo MexaHuyeH coop ot 3 naboparopuu. Ilo cBosita cTpyk-
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Typa TO € YHHKAJTHO 3a CTpaHara chueTaHue oT: 1) KpbBHA OaHKA C eKCIIEINUIINS Ha
KPBB U KPbBHH ChCTaBKH 2) 1TaOOpaTopus 0 MMyHOXEMaToJIorus; 3) taboparopus
10 UIMYHOT€HETHKa U 4) 1aboparopus N0 KIMHUYHA UMYHOJIOT U

JleifHOCTHTE HA OTAETHHUTE 3BE€HA B OTJCIICHHETO Ca MHOTO pa3HOOOpa3HU U
Pa3sHONOCOYHH:

e cHa0/sBaHe C KPbB M KPBBHU ChCTAaBKH U OnonpenapatH 3a 6oiaHUTE B O60II-
HULATa U C TECT-CEPYMHU 3a JIEKYBaLIUTE JIEKApH, ONPEACISAIIM IbPBUYHO KPbBHUTE
Ipynu;

® MarHOCTHUYHA JICHHOCT Ha TPUTE Jab0paTopHH;

® KOHCYJITAaTHBHA AEHHOCT Ha JIEKapUTE B OT/ICJIEHUETO, KOUTO IPSKO y4acTBaT
KaKTO B JJAOOPATOPHUS M JUATHOCTUYHUS, TaKa U B JIEYCOHUS MPOLEC;

e TpaHc(y3HMOHEH HA/130p C LIEJT OTYET M KOHTPOJI 32 MPABUIHOTO U3IOI3BaHE
1 CbXpaHCHUC Ha KPBbBTAa U KPBBHUTC CbCTABKHU B KIIMHUKHUTC U OTACJICHUATA HaA
OoHMIIATA U 33 TPUIIOKEHUETO Ha HOPMAaTUBHUTE TIOKYMEHTH B 00JIaCcTTa Ha TPaHC-
(dy3HOHHATa MEAMIINHA;

e 00yuyeHHE [0 IMYHOXEMAaTOJIOTHSI Ha HOBOTIOCTBHITWIINTE JIEKapH U Ha Te3H,
KOHTO Ca CIPEIININ KPbBHA I'PYyIIa IIPH ITBPBUYHOTO OIPELEISIHE.

[TpakTryecku AEHHOCTHTE B OTJCICHUETO Ca CBbP3AaHU C JBE OTACITHU MEIH-
LUHCKU CHEIMATTHOCTU — TpaHC(HY3MOHHA XEMaTOJIOTUS M KIMHUYHA UMYHOJIOTHSL.

I. KpsBonpenuBane

OT ronuHUTE Ha Ch3aBaHE Ha OT/AEJICHUETO 0CEra € 3ana3eHa TeHIeHIUsATa 3a
MIPOBEX/1aHe HAa CbBPEMEHHA TPaHC(y3UOHHA TEparysi, BbBEKJAHHU ca B IPHIIOKEHHE
HOBM KPBBHH ChCTaBKH, IJIA3MEHU U PeKOMOMHAHTHH Ouonpenaparu. BrBexkna ce
MpaKTHKa 3a MporpaMa 3a KPbBOIPETUBAHUS MIPHU NOIUTPaHCHY3UpaHU OOJTHH ChC
CUCTEMHO MPOCIIEAsBaHE 3a HAJMUMEe HAa UMyHHU3aLMs.

Ot 1984 rox. 3amouBa exxeMeCceuHOTO YBEAOMSBAHE Ha 3aBEKIAII-KIMHUKUTE U
OTACNICHUATA 32 U3PA3XOABAHUTE KOJIMUECTBA KPBB U KPHBHU OMOTpEnapaTH.

TIpe3 1985 roa. BHB BCUYKHM KJIMHUKHU U OTAENeHUS HA HCTUTYTa € BhBEIEH
TpaHC(y3HOJIOTHYEH JIUCT KATO OCHOBHA JJOKYMEHTAIMSI Ha KPbBOIIPEINBAHETO.

[Tpu cHaOasIBaHETO C KPBB U KPBBHH OMOIIPETIapaTy U IPH JICIYCHUETO Ha OOII-
HUTE C TAX JEKApUTE OT OTACIICHUETO BHHATH Ca C€ ChOOpa3siBaii ChC ChBPEMEH-
HUTE TEH/ICHIIUH B TPAHC(Y3HOIOTHITA U ca MPUJIarajiu aJjekBaTHa TpaHC(y3MOHHA
Tepanus npe3 roJUHUTE U 10Cera.

[Tpe31974 rox. 3amouBa mpeaTuBaHETO HA aHTUXeMO(HITHA TT1a3Ma.

ITpe3 1977 ron. 3a mbpBU IBT € NPUIOKEH MpenaparbT OT (aKTOpUTE Ha
nporpomobunoBus komiuieke (PPSB) npu kpbBoTeueHus, cBbp3anHu ¢ AeUIUT Ha
(daxTopuTe Ha MPOTPOMONHOBHUS KOMILIEKC.

Ot 1982 ron. 3amouBa TeHICHIIMATA 32 YBEIMYaBaHe Ha yroTpedara Ha KpbBHUTE
KOMITOHEHTH 32 CMETKA Ha ISJI0CTHATA KPBB.

Ot 1983 roz. 3amouBa NpUIOKEHUETO HA XUMIEPUMYHHA IJla3Ma — aHTUCTa(u-
JIOKOKOBA M IpaM-0TpULaTeIHa — IPU CENTHUYHU ChCTOSHUS.

[Tpe3 1987 ron. e cpsHO MPOW3BOJACTBOTO Ha JTHOGMIM3UpPaHA TUTa3Ma U Ce
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yBeJIMYaBa M3MOJI3YBAHETO HA HATWBHA W TPSCHO 3aMpa3eHa Ila3Ma U YOBEUIKU
CepyMeH ajOyMuH.

[Ipe3 1987 rox. e cnpsiHO MPOM3BOACTBOTO HA OBJITapCKUTE KPbBHU Ononpena-
paru — GuOpPUHOTEH, XUIIEPUMYHHUTE IJ1a3MH, CTa()OBEHNHA, U HA BHOCHHS BEHO3EH
ramario0ynuH. 3anousa mpon3soacToto oT HI[3IIb u npunokennero Ha Obarapckus
MMYHOCTUMYJIHpAI BEHO3€eH npenapar MIMyHOBEHHH WHTAKT.

IIpe3 1998 1. mo Hare npeIoKeHe U KOHCYATAIIUU B OOJIHUIIATA 3aI09YHA KITH-
HUYHOTO NMPHJIOKEHUE Ha KPBBHHU W/HIM pEeKOMOWHAHTHU OHONpenaparu: BEHO3HU
MMYHOTJIOOYJTHHOBH TIPETIapaT IpH OOJTHH C TEKKHU MOCTTPABMATHIHA HMYHOAEPH-
LUTH ¥ IpU OOJTHU ChC CENTUYHH YCIOKHEHUS; PACTEKHHU (DAKTOpHU 32 CTUMYJIUPAHE
Ha epuTponoe3ara (epurponoetunu — EPO) u neBkonoesara (Neupogen).

Ot 1999 1. nocera npoabKaBa TEHACHIUATA 3a NpUiiaraHe Ha ChBPEMEHHA
KOMITOHEHTHA TpaHC(y3nOHHA Tepamusl.

I1. JIaGopaTopusi M0 HUMYHOXeMATOJIOTHUS

OT cb31aBaHETO Ha OTAEJICHHUETO 3alloyBa U3CJICABAHETO HA MOATPYIMTE Ha
ABO cucremara, Ha Pe3yc cucremara u 7 Apyru IJIaBHU €PUTPOLIUTHU CUCTEMHU.
W3zcnensar ce 0OMHMTE C MAaCUBHM M MHOTOKPAaTHH XeMOTpaHC(hY3UH 33 HaIW4He
Ha epuTpoaHTHTena (Upe3 eH3uMeH TecT u Tect Ha KymOc) n mogbop Ha KpbB 1O
pasiuipeHa aHTUreHHa epurpountHa Gopmyna. CbC Ch3aBaHETO HA OTICICHUETO
ce BbBEX/1a €JTHOBPEMEHHOTO M3CJIEIBAHE Ha KPBBHHUTE IPYIIN C JIBE CEPUU TECT-Ce-
PYMH U 33IbJDKMTETHOTO ONpPENENsaHe Ha moarpynure A, u A,. BeBenenu ca HOBH
n3CIIe/IBaHMs: onpeensHe Ha Pesyc ¢penorun (pasmmpeHna aHTureHHa Gopmysia) 1 Ha
8 Ipyru OCHOBHM €PUTPOLIUTHU AHTUTEHHU CUCTEMU, OTIPECIIiHE Ha ePUTPOLIUTHI
aHTHUTeNa upe3 Tect Ha Kymoc.

3amo4Ba CHCTEMHO H3CJeBaHe Ha OOJHUTE C MACUBHU U MHOTOKPAaTHU KPHBO-
IIpeIMBaHUs 33 HAIMYKME HAa epUTPOLUTHA UMyHu3alus. [Ipu Te3u 6onHu O6e BbBe-
JICHO TMpEJIMBaHEe Ha KPbB MO pa3lIMpeHa aHTUTeHHA (opMylia U TeCT 3a TUPEKTHA
CBHBMECTHUMOCT.

OT cb31aBaHETO Ha OTAEJICHUETO 3al0YBa M3Y4YaBaHETO M M3CIEIBAHETO Ha
3HAYEHUETO HA EPUTPOIIMTHATA U JICBKOIIUTHATA UMYHHU3AIUs TPU OPEeMEHHU )KESHU U
BIIMSTHHETO UM BbPXY X0Ja U U3X0/J1a Ha OpeMEHHOCTTa U BbpXy Iuiona. Pesynrarure
OT HayYHUTE MPOYYBAHMS C MPAKTHUECTO 3HAYEHUE Ca HACOUYEHH KbM Moadopa Ha
CBbBMECTHMa KPBB IPH KPBHBOIIPEIMBAHE NMPU OPEMEHHOCT, KbM NPOQHIAKTHKA U
noBezieHue Npu OedeTara ¢ epUTPOILMTHA UIMYyHHU3ALUs — NPOPHUIAKTHKA U JICUCHHE
Ha XxeMoJuTH4HaTa Oonect Ha HoBopoaeHoto (XbH) u npunoxxenue Ha antu-/| ra-
MarioOyJIMH ¥ BEHO3HU MMYHOIIIOOYJIMHOBY Tpenapary.

Ot 1979 ron. 3anouBa moAOOPHT HA ChBMECTHMA KPBB Upe3 TUPEKTHA TEPMOC-
TaTHa Mpoda, eH3UMEH TecT U TecT Ha Kymoc.

ITpe3 1985 rox. € BbBEACH CKPUHUHT 32 HOCUTEJICTBO Ha aBCTPATUNCKN aHTUTEH
Ha BCUYKH OOJHH, HA KOUTO TPEICTON XeMOTPAaHC(y3UOHHO JICUCHHE.

Ot 1981 101987 ron. ce u3BHPINBA T.H. MACTIOPTU3UPAHE HA KPHBHUTE IPYINHU
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— W3[aBaHE Ha KapTOHYETa C KpPbBHA Ipyma U Pe3yc mpuHaUIeKHOCT Ha JIeXKAI0
OosiHUTE U Ha cirykutenure Ha MHcTuTyTa.

[Ipe3 1982 roa. e BbBeieH HOB METOJI 32 ONpEeIsiHEe HAa UMYHHU arlyTUHUHU
(IgG) ot cucremara ABO.

Ot 1983 roa. upe3 akTUBHO W3MPBaHE HA BCHYKH OOJHU C MAaCMBHU M MHOTO-
KpaTHU KPBBOIPEIUBAHUS CE M3CIIeIBaT AaHTUEPUTPOLUTHU aHTUTENIA Ype3 eKCIIpe-
CEH METOJ| C pa3TBOp C HUCKA MOHHA CHUJIA M C METO/A 3a ONpeJesssHEe Ha UMyHHU
arnytuaunau (ABO).

Ot 1984 rox. 3amouBa pa3MIMPEHO CUCTEMHO M3CIIEABAHE YPE3 EPUTPOLUTEH
(bepMeHTeH TeCcT Ha BCUUKU OOJIHY, OCThIBalIM B IHCTUTYTa 32 ycTaHOBsBaHE Ha
epUTPOLIUTHA AJIOUMYHU3ALMs C OIVIE]] IPEAOTBPATABAHE HA XEMOJIUTHUYHY CIEIKPb-
BOTIPEJIMBHH PEAKIINH, IbDKAIIN CE€ Ha aHTUTENA OT MPEIX0XkK Ay OpeMEeHHOCTH U
KPBBOIPEINBAHMS.

[Tpe3 1991 rox. e BbBeneH eKCpeceH METO/ 3a MOJ00P Ha ChBMECTHMA KPbB.

ITpe3 1997 rox. 3amousa u3cieBane 3a HAIMYKE HA AHTH-A | aHTHTEIIA HA JIMIIA C
KpbBHA rpyna A, u A B (IIpy 3aTpy/IHEHHS B OCUTyPABAHETO HA EIHOTPYTIOBA KPBB).

Ot 1999 roa. B uMyHOXeMaTOJIOTHYHATA Ja00paTopHs 3aroyHa BbBEXKIaHE Ha
HOBM METOAM 33 UMYHOXEMATOJIOTHYHA JMAarHOCTHKA — KOJIOHHA arTyTHHAIMS ChC
CTBKJICHU IEPJIM U refl-TeXHuKara. M3non3saHure reia-kapTu MO3BOJIABAT C roisMa
Obp3MHA, TOYHOCT M BUCOKA UyBCTBUTEIHOCT M CIIEHU(UYHOCT /1A CE U3CIIE/IBAT KPbB-
HU rpyny, Pe3yc ¢akTop, cCbBMECTIMOCTH IPETN KPBBOIPEIUBAHE M UICHTH(DUKAIINS
Ha AaHTUEPUTPOLIUTHU AaHTUTENIA, U 0COOCHO CIIy4anuTe Ha PeIKU U TPYJHOIpEIeNIieMU
KPBBHU I'PYIIM U aHTUTE€HHU (HOpMYIIH.

O1me npu Ch3/1aBAaHETO HA OTACICHUETO C HOBOIIOCTHIMIIUTE JICKAPH OT BCHY-
KW KJIMHUKU Cca MPOBEXJAHU KOJIETMYMH U NMPAKTUYECKH €IHOIHEBHH KypCOBE 3a
oIpe/iesIiHe Ha KPbBHU I'PYIIU U IUPEKTHA NMpoba 3a CbBMECTUMOCT JIO JIEJIOTO Ha
OO0JIHUS, 3aIlI03HABaHE U Pa3sACHSABAaHE HA HOPMAaTUBHUTE JOKYMEHTH B TpaHC(Y3H-
OHHAaTa MeAMIMHA. BbBexna ce u perucTpupaHe Ha TPEHIKUTE MPHU IbPBUYHOTO
orpe/ieNisiHe Ha KPbBHUTE TPYIH OT JIEKYyBAIUTE JIEKAPH C 1€ aHATU3UPAHETO UM U
IIpeAO0TBpaTsABaHe Ha (aTalHU MOCIESIHUIIH.

BonHuTe ¢ MaCUBHU U MHOTOKPAaTHU KPBbBOIPEIUBAHUS OT BCUYKH KIMHUKH U
OTJZIEJICHHS C€ TIPOCIIESIBAT IEPUOANYHO 32 HATWYHE Ha aHTUEPUTPOLIUTHY aHTUTETA.
[Tpu Hanu4Ke Ha UMyHU3AIM ce Ha3Ha4aBaT U oJ0MpaT ¢ mpoOu 32 ChbBMECTUMOCT
KPBBHU ChCTABKH, CbOOPA3EHH C XapaKTepUCTUKAaTa Ha HaMEepEeHaTa aJlOMMyHU3aIHs.

II1. JIaGopaTopusi 10 KMYHOT€HETHKA

Ot ch3naBaneTo Ha oTaeneHueTo a0 1971 1. Tazu naboparopusi € U3BECTHA KaTo
nmaboparopus 3a ThKaHHA ChBMECTHUMOCT, B KOSITO ce u3ciensar JieBkonutHy (HLA
TPaHyJIOLUTHH) U TPOMOOIIMTHA aHTUTEHU U aHTUTEA.

Ot 1972 ropa. ca BbBeIeHN MUKPOIUM(BOIIMTOTOKCHYEH TecT Ha Terasaki, MUKpoO-
mumdonurorokcrueH 1o Engelfriet, neBkoantytunanus Ha Dausset u Tpomboariy-
THUHAIMS. 3ano4Ba onpesesae Ha ieBkoruTHata (HLA) dpopmyna Ha TecT-moHOpH
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Ha JICBKOIIUTH M Ch3/IaBaHE Ha KIJIETHUCH MaHeN OT 3/IpaBH JIHMIA OT ObJrapckara
MOTyJIAIHSI.

OT ch3gaBaHETO Ha OTIEJICHHMETO 3all0YBa M3y4aBaHETO W M3CIIEABAHETO Ha
3HAQUEHHETO Ha JIEBKOLUTHATA UMYHH3AIHs IPH OPEMEHHU KEHU U BIUSHHETO UM
BBpPXY XO/Ia M M3X0/1a Ha OpEMEHHOCTTa M BBhPXY IuioAa. M3BbpieHn ca MamabHu
M3cieIBaHusl Ha OpeMEeHHH KeHH, 00XBallaM ¥4 oT OpemeHHure xeHu B Codusi.
OcHOBHHUTE pe3yNITaTH ca CBbp3aHH ¢ ycTaHoBsiBaHe Ha HLA umyHu3anusTa npu
OpEeMEHHOCT, BIUSHUETO BHPXY XaOUTyaTHUTE a0OPTH U NPEXKICBPEMEHHU PaXKaa-
Hus. Ha Ga3ara Ha Te3u uscnensanus 6e cp3maneHa ot npod. M. Munes ,,Ckana 3a
rMyHoreHHara cuia Ha HLA aHTurenure* ¢ rojisiMo NpusoKeHUe Npy OlleHKaTa Ha
CbBMECTHMOCTTA MPHU TPAHCIUIAHTALMU HA ThKAaHU U OPTaHH.

PyTtunHO ca n3cnensanu u noiayyaBanu HoBU aHTH-HLA tect-cepymu u e on-
penernsiHa crierupUIHOCTTa UM.

IIpe3 1973 roxa. B maboparopusita e pa3paboTeH METO/I 3a MPOU3BOJICTBEHO T10-
JTyyaBaHe Ha Tunusupamy antu-HLA cepymu (mpusHar 3a n3o0pereHue).

[Ipe3 BcHYKHTE TOMMHU CIIEM Ch3JaBaHETO HA OTJCICHUETO B Ta0opaTopusTa 1o
ThKaHHA ChBMECTHMOCT ca npou3Bekaani HLA Turmmsupary cepymu, ¢ KOUTO OT/ene-
HHUETO € YYacTBaJIO B MEXKIYHAPOJICH OOMEH U B ChCTAaBSIHETO HA COOPHU TUITU3UPAIIIN
Oarepuu Ha ,,UnTeprpancmiant®. [Ipe3 1981 roxa. ca npousBeaeHU MbpPBUTE COOCTBEHU
aatu-HLA-DR cepymu, 5 oT TSX ca mpu3HATH 332 OTIIMYHH Ha MEXTyHapOIHa paboTHA
cpema B Cankr [TetepOypr, kakto u Ha [X™MexmyHapoaHaa cpema B MionxeH, 1984 rog.

Ot kpast Ha 1972 1. 3am0uBa ¥ ChbBMECTHATA JACHHOCT Ha OTAeIeHUETO ¢ [{eHTh-
pa o 6b0peuna Tpancmnantauus (npod. Kpbecrunon). Cb3nazeHa e kaproreka Ha
YakalluTe TPAHCIJIAHTALMS MalUeHTH, onpeneneHu ca texuure HLA anturennu
(hopMyITH, CHCTEMHO ca TIPOCIIEITBAaHH 32 HATMYIHE Ha TMMQPOITUTOTOKCUIHN aHTHTEIA
1 Kpoc-Mad npobu Ha OOJTHU, Yakany ObOpevHa TpaHCIUIAaHTAIMs U TOTEHIIUAIHA
nonopu. CpopMupanu ca €KUM OT JeKap U Ja00paHT Ha JAEHOHOLIHO Pa3MnoJIoxkKe-
nue 3a HLA u3cnenBane Ha TpymHUTE TOHOPU OT OOJHUIIATA U W3BBPUIBAHETO HA
Kpoc-Mad Mpoou.

[TpoBexnano e pyruaHo HLA Tunusupane Ha TpyITHU JOHOPH Ha KOCT (CIIOHTH-
03a) 1 Ha KoXa (OT OTIEJIEHUETO [0 KOHCEpBUPaHEe Ha ThKaHH, KATO ChCTaBHA YacT OT
IlenTbpa no KpbBONPEIMBAHE, KOHCEPBUPAHE HAa ThKAaHU U ThKaHHA CbBMECTHMOCT. ).
Cp3nazieH e MeToI 3a M30JIMpaHe Ha JIMMQOIUTH OT TpynHa KpbB 3a HLA Tunmsupane
(mpu3HaT 32 U300pETEHUE).

[Ipe3 1973 roa. 3amouBa mpoBeXk1aHETO HA HTMPOKOMAIIAOHN UMYHOTCHETUYHH
u3cienBaHus 3a pasnpenenenuero Ha HLA anturenure cpen 3apaBara Obiarapcka
moTyJaIys, 9act ot HarmonanmHara mporpama 3a u3ciieZiBaHe Ha TCHETUYHUS CTa-
Tyc Ha Obarapckus Hapop. [lomydeHuTe naHHU OT TE€3W M3CJIEIABAHHS Ca IIbPBUTE
3a bparapus u naBar xapakTepucTHKaTa Ha ObJrapckara MoImyjanus B CpaBHEHUE
C ocTaHaiuTe eBporeicku nomynaruu. Ce3naaena 6e ot npod. M. Munes ,,Xurmo-
Te3a 3a poJisiTa Ha MaJlapusiTa BbpXy pasnpezenennero Ha HLA anturenure®, Kosto
€ CBbp3aHa C NPeapa3NoI0OKEHUETO U PE3UCTEHTHOCTTAa KbM TOBA Pa3MpPOCTPAHEHO
3a00J151BaHE B MHHAJIOTO.
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[Tpe3 m. cenrremBpu 1976 Tom. Ha 6a3a Ha OTIEIIEHUETO € OPTaHU3UpaHa U MPO-
BEJICHA JIBYyCEIMUYHA MEXTyHapOIHA paOOTHA Cpellla Ha TUITU3HPAIH J1adopaTopun
ot EBpona B pamkute Ha ,,MuTepTpancmiant™. Llenra e cpaBHsBaHe 1 yHUDUIIMPaHE
Ha METOJUTE 32 ThKaHHO TUIHM3HPAHE C OIVIe] Ha B3aMMEH OOMEH Ha TUITU3UPAIIN
CEepyMH U Ha OpTaHU 1 MOBUIIABaHE HA Bh3MOXHOCTHUTE 32 ThPCEHE Ha ChBMECTUMHU
JIOHOPY 32 TPAHCIUIAHTALIMS B CTPAHUTE — yYaCTHUYKU B OpraHuzanusra.

Ot 1978 ron. cuctemHo ca u3BbpiBanu HLA u3cienpanus Ha JOHOPH U pe-
LUIMHUEHTH 32 TPaHCIUIAHTAIM Ha ObOpEIH U KOCTHA CIIOHTHO03a U U3CIIEABAHUS 32
Hannuue Ha anTu-HL A anTuTeNa Ha OONHU OT CTpaHaTa, yakalm ObOpedHa TpaHc-
manTamusi. Baeapenu ca HoBu metoau 3a HLA-DR tunuzupane.

[Ipe3 1975 roa. naGoparopusita Mo ThKaHHA ChbBMECTUMOCT O(HIIMAIHO €
o0siBeHa 3a THUHHM3Mpaia jgaboparopus KbM cb3faaeHus LleHTsp 3a ObOpeuHa
TpaHcIutaHTanus Ha 6a3a MuctutyT ,Iluporos®. 3a n3BbpiiBane Ha Ta3u JEHHOCT
nmaboparopusiTa Mo ThbKaHHA CHbBMECTHMMOCT € Bede MOATOTBEHa ¢ 00y4YeHH KaJpH,
armaparypa, TUIIM3HMpAlld METOIM U PeareHTH. B oTneneHuero € ch3aaneHa KapTo-
Teka Ha OOJHHMTE, Yakamy ObOpedyHa TpaHCIUTaHTAIMA, Kato naHHuTe or HLA TH-
MU3UPAHETO ca MOJAZICHH B LIEHTHpa Ha ,, uTeprpancruant® B [Ipara. Ch3nanena e
OpraHu3alys 3a PErucCTpUpaHe U NEPUOTUYHO H3CTeIBaHe (Ha BCEKU TPU Mecela)
Ha MOTEHLUATHUTE MpUeMaTes, KakTo U 32 TUIU3UpPAaHE HA TPYIHUTE JOHOPH IO
BCSKO BpEeMe Ha JEHOHOIIMETO BEIHAra ciej] ChoOIIaBaHE OT KOOPAWHATOpa Ha
TpaHCIUIAaHTAIIMOHHUS IICHTB).

ITpe3 1980 rox. ca Tunm3upanu u npocieaeuu 146 6oman ¢ XBH ot quanusanTe
LEHTPOBE B CTpaHara, a npe3 1981 r. — 126 noreHumanHu npueMarenu 1 29 noreH-
[UAITHU JJOHOPH Ha 0BOpek. OT TsX ObOperuTe Ha 7 TOHOpa ca M3IOJI3BAHH 32 TPaHC-
rutanTanys. M3cnenBanu ca v 7 pojCTBEHN JBOMKH 32 TPAHCIUIAHTAIHS OT YKUB JIOHOD.

IIpe3 M. centemBpu 1982 ron. Ha 6a3za Uuctutyt ,,Iluporos (B 3anara Ha
KJIMHUKATa 110 TEPMHYHA TPaBMa) € MPOBEJCHO ChBEIAaHUE HA CIICUAINUCTH OT TH-
MU3HpaIuTe 1aboparopuu Ha ,,JIHTepTpaHCcIUTaHT O Tpobiema ,,PazpaboTka Ha
CpelicTBa U METOJIM 3a MPEOoIoNIsIBaHe Ha ThKaHHAaTa HechBMecTUMOCT . Koopanna-
TOp 1O TO3U Npobiem u o remarta ,,HLA u xemorpanchys3uu® e npod. M. Munes.
[lonnucan e 3aKiIrOUUTENIEH MPOTOKOJI MEXKIY YYACTHHUILIMTE 32 B3aUMEH OOMEH Ha
TUIH3UPAIIN CEPYMH U KJIETKH, 32 YHU(PHUIUPaHE HA UMYHOJIOTUIHHUS MOHUTOPUHT
¥ Ha UIMYHOCYIIPECHBHATA Tepanusl Ha TPAHCIIAHTUPAHUTE MAITUCHTH.

[Ipe3 1982 roa. ca Tunu3upaHu 8 HOBU PELUIIMEHTH U 2 MMOTEHIIUAIHU JOHOPHU
3a ObOpeyHa TpaHCIUIAHTALUs U ca U3CJieIBaHU 278 peUUNHeHTH 3a HaJlu4Mue Ha
aHTUTENa. BeBeneHo € n3ciaenBane Ha TOIUIMHHY U CTyloBU aHTU-T U aHTH-B 1uro-
TOKCHYHH aHTUTEJIa, IMAIY 3HaYeHHUE 32 ObOPEYHUTE TPAHCIIIIAHTAIIHH.

[Ipe3 BropoTo nomyroaue Ha 1982 roz. Oe mpeycraHoBeHa IEHHOCTTA HAa TPaHC-
IUTAHTALMOHHUA LIEHTHD B, [ luporos*. Yeunusara Ha naboparopusiTa HU C€ HaCO4BaT
KBM CUCTEMHO U3CJIe/IBaHEe Ha OOJHUTE C MACUBHU M MHOTOKPATHU KPBBOIIPEIUBAHUS
Y TIpY TIpeJIMBaHe Ha TPOMOOIIMTHU KOHIIEHTpaTu 3a Hanmnune Ha HLA anTutena u
noa0op Ha kpbB 1o sieBkouuTHa (HLA) cbBMecTrMOcCT. [IpoabmkaBa v THITM3UPAHETO
Ha Jiella ¥ TEXHUTE POACTBEHUIM 3a KOCTHO-MO3bYHA TPAHCIUIAHTALUS B Uy:KOMHA.
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ITpe3 1998 rox. Gsixa Bp3cTaHOBEHN OBOpeyHHTE TpaHCIIaHTamu B IHCTHTYTA
u HLA Tunusupanusita Ha MOTEHIMAIHN JOHOPY U HA TPAHCITIAHTUPAHU OOJTHHU.

[Ipe3 1999 roz. 3ano4yHa OTHOBO TUMHM3UPAHETO HA Jiela C JIEBKEMHUS U POJICTBE-
HUILIUTE UM 32 KOCTHOMO3b4Ha TpaHciutantanus. [1pe3 2000 roa. B maboparopusirta
HU Oe m3BbpuIeHo mbpBoTo HLA tunmsupane upe3 JJHK ananus. Bb3 ocHOBa Ha ToBa
M3CIIe[IBAaHE U Ha yCcTaHOBEHara oT Hac mbjiHa HLA cbBMECTUMOCT MEXy cecTpa u
Oosen Opar Oe MmpoBeZieHa MbpBaTa aJloreHHa TPaHCIJIAHTAllMs Ha CTBOJIOBU KIIET-
ku (B CBAJI/IX3 ,,Ilapuna roaHHa“). [Tpe3 2000 rox. 6e cp3nanena Hamuonanna
mporpaMa 3a TPaHCIUIAHTAIMS Ha KOCTHOMO3ZBYHH M TepH(EepHU XEMOIIOETHIHU
CTBOJIOBH KJICTKH.

Ha 6a3zara na otnenenuero Hu npe3 2001 roa. 6e cwh3gaaeH u buarapcku pe-
THCTBP Ha JOHOPHUTE 32 KOCTHOMO3b4HA TpaHciutanTarms (BBMDR ,,Pirogov®), kato
0s1xa n3cnenBanu noseue ot 800 ¢amuuy Ha 60HY Aena u Bb3pacTHH. [IpoBenenn
0s1xa 35 ajloreHHH TPaHCIUIAHTAIMH, OT KOUTO 3 OT HepOICTBeHU JOoHOPH. [onuiHnTe
JOKJIaJM C pe3ynTaTuTe oT nposeaeHute HLA Tunmsupane v TpaHCIUTaHTalUK Os1xa
M3IpaliaHy B MexayHapoiHaTa acouuanys Ha JOHOpUTe Ha KocTeH Mo3bk (WMDA).
ITpe3 2005 rox. Ta3u opranuszanus odssu BBMDR , Pirogov* 3a Bropu B cBeTa 1o
OBp30 pa3BUTHUE MO OTHOILIIEHNE HAa UMYHOT€HETHUYHOTO TUITU3UPAHE.

Ot 2000 o 2007 roa. mpoabIKKU ChTPYIHUYECTBOTO (Ha 6a3ara Ha JOTOBOPU
Mexay nBere 6oman — MBAJICM | ITuporos* u CBAJIIOX3), n chBMecTHATA
neitHoct o HLA Tunusupane Ha fe1ia 1 Bb3pacTHHU NAIlUeHTH C OHKOXEMAaTOJIOTHYHU
3a00JIsIBaHUS U TEXHUTE POACTBEHHUIIH C 11€J1 TPAHCIIAHTALIMS Ha CTBOJIOBH KIIETKU.

Jlo HacTosums MoMeHT npod. 1-p Pann MapTruHOBa NPOABIKABA Ja € UHIU-
BuayaneH wieH Ha WMDA, kato orroBopHo nuiie Ha BBMDR ,,Pirogov®.

[Ipe3 n3MuHATNTE TONWHY B JTA00OpaTOpHUsATA II0 UMYHOTECHETHKA Ca U3BBPIITBAHU
Y C€ U3BBPIIBAT U CeTra pyTUHHU U TUArHOCTHUYHU U3CIIIBAHNS Ha OOJIHU OT Is1aTa
CTpaHa (XOCMUTAIU3UPaHu U aMOynaTopHu) 3a HocuTesnctBo Ha HLA mapkepu B27
u BS npu peBmarnyany n/vnm ognu 3aboisBanus win Al, B8 DR3 npu aBTOMMyHHH
3a00JIsIBaHusl, Thil KaTO TOBAa € €IWHCTBEHATa JabopaTopusi, B KOSITO PYTHHHO C€
M3BBPILBAT T€3H U3CIEABAHUA 10 3 METO/A.

W3pbpuiBanu ca u neBkouuTHU (HLA) chieOHOMEINIIMHCKN eKCTIEPTU3H 110 Aesa
3a CIIOPEH POAUTENICKH IMPOU3XO0Jl, KAKTO U KPUMHUHAIUCTUYHM excneptusu ¢ HLA
TUTIM3MPAHE Ha CyXU MeTHA OT KPbB. [loHacTOsIIEM Te3H JEHHOCTH ca IPEeKPaTCHHU.

[Tpe3 1996 r. e u3BbpIleHA 32 MBPBU ITHT Y HAC U MPEeHATaIHa TUAarHOCTUKA —
HLA tunusupase Ha eTyc npu JaHHU 3a BEPOSITHA FTeHETUYHA TPEAUCIIO3ULUS KbM
HLA cBbp3ano 3a0oisgBaHe (apeHaHa XUIepIuIa3us mopamu 2 1-XuapoKkcuia3eH
JeUINT), IPU KOETO Oellie poeHO 3APaBo JAETe, HAITBIHO HEUJICHTUYHO C OOJTHOTO
Oparue.

B naboparopusita no UMyHOT€HETHKA Ce U3BbPIIBAT U U3CIIEABAHMS 32 HAIUYHE
Ha TPOMOOIIMTHU aHTHTENA MPU OOHU C TPOMOOIUTOIICHHUS U TipoOH 3a mo00p Ha
CHBMECTHMHU TPOMOOITUTHH KOHIICHTPATH.
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IV. JlaGopaTropusi o KIMHUYIHA UMYHOJIOTUSI

JlaGopatopusiTa Mo KIMHUYHA UMYHOJIOTHS € 000coOeHa B cpemara Ha 1982
roJl. Ha 6a3ara Ha Cbh3/aJeHaTa PaKTHKA 33 UMYHOJIOTHYHY U3CIIEIBaHUS 3a I1OCT-
TPaHCIUIAHTAI[MOHEH MOHUTOPUHT NpHU OBOpPEUHU TpaHCIJIAHTALMH, U3BbPIIBAHU
B lleHTBpa 32 ObOpeyHM TpaHCIUTaHTaIMU Ha 6a3a Ha MuctuTyT ,,H. U. [Tuporos®.
BrBenenn ca metoaum 3a ornieHka Ha T- u B-mumdonurtute, anda-rmumepodocdarme-
XHUJIPOT€Ha3Ha aKTUBHOCT Ha TUM(POLUTHUTE, (DarollUTHAa aKTUBHOCT Ha HEYTPODUITH-
T€, HUTPOOJIAayTETPa30JIOB TECT, UMYHOINIOOYIMHU B CEpyM U B ypuHa, C-peakTuBeH
MPOTenH, OeTa2-MakpoOrIOOyIIMH B ypHHATa.

Cren npekparsiBaHe Ha JIEHHOCTTa HAa TPAHCIUIAHTAIIMOHHUS LIEHTHP HAOOPBT
OT UMYHOJIOTUYHHU U3CIIEABAHUS € IPOMEHEH B IIOCOKA Ha MIPOCIIEAsIBaHe HA UMYH-
HUTE MPOMEHU NpHU OOJIHU C KPBHBOIPEINUBAHUSA, IPU OOJIHU C THOWHU, CENITUYHH,
BB3NAIUTEITHH YCIOKHEHUS IPH XUPYPTHYHHUTE 3a00JIsIBAaHUS U TIPH OOJTHU C TEKKU
TpaBMH (TEPMUYHH U CHUETAHH).

[Ipe3 1984 roj. € BbBEICH UMYHOCH3UMEH METOJ 3a U3CIEBaHEe Ha MO3bUYEH
aHTUreH (MUEIMHOB 0a3M4€H MPOTEHH) B JIMKBOP MPU YEPETHO-MO3bYHH TPABMH.

[Tpe3 1985 rox. 3amouBa NPUIOKEHUETO HA UMYHOMOYJIHMpAIIa Tepanus npu
MMYHOKOMITPOMETHPAHHU M CENITUYHH XUPYPrudHo 6omnan — Jlekapuc (JleBammzon),
AnTHCTeHOKapauH, AHTHIMMpOIUH R, a BlociencTBie — BEHO3HH UMYHOTIIO0YITH-
HOBHM npenapatu, 3onpuno3un, Junentusex u ap.

ITpe3 1985 rox. ca BbBeIeHN CIAEAHUTE METOIN: U3CIIE/IBAHE HA ITUPKYITHPAITU
MMYHHH KOMILUIEKCH, OIpeiessiHe Ha cyOnomynanuute Ha T-iumbouuTute, n3cies-
BaHe Ha C-peaKkTHBEH NPOTEHH, HUBO Ha XEMOJUTHYHA AKTUBHOCT Ha KOMIUIEMEHTA
U IUPKYJIUPALIT UMYHHH KOMILUIEKCH.

[Tpe3 1987 rox. ca BbBEACHH CICTHUTE METOIU: MU3CIICIBAHE HA aJIKaITHO-(POC-
(arazHaTra akTUBHOCT Ha HEYTPOPHIUTE MPH OOJTHH C BH3MATUTEIHU U CENTHIYHU
CBCTOSIHUSL; €KCIIPECEH METO/] 3a ONpeiesIsIHE Ha MUOIJIOOHH B CEPYM U YpUHA 33 paHHA
JMAarHOCTHKA Ha MHOKap/AeH HH(PAPKT; UMYHO(IYOPECIICHTEH METO]] 33 U3CJICIBAHE
Ha aBTOAHTUTENA (aHTUHYKJICAPHU, aHTUINIAAKOMYCKYJIHU U aHTHUMHUTOXOHJApHUAI-
HH); UIMYHOEH3UMEH MeTo| 3a onpeneisiHe Ha HbsAg. V3BbpiiBaH € CKpUHUHT 3a
HOCHTEJICTBO Ha TO3M @aHTHUTEH CpeJ] OOJTHHUTE, Ha KOUTO CE U3CJIeBaT KPbBHU IPYyIU
C 1eJ NnpouiakTUKa Ha NMEpCcoHalla, 0COOEHO B ONEPALMOHHUTE, OTAENICHUSATa U
nmaboparopuure.

ITpe3 1990 rox. € BbBEIEHO NIMYHOEH3UMHO M3CJIEBAHE HA IUTOMETAJIOBUPYC
(CMYV) nipu 607HH ¢ IPOTpaxXUpaHu HESICHU WH(EKIINU.

Ipe3 1993 rox. 3amouBa n3cneaBaHe Ha TMMGOLUTHATE MapKepH Ype3 UMyHOD-
JYOPECLEHTEH METO/] Ype3 U3I0JI3BaHE HA MOHOKJIOHAIIHA AHTHUTEIA.

ITpe3 1996 rox. 6e BbBeCHO U3CIIEABAHE HA CEPYMHHUTE HUBA HA IIUTOKUHU IIPH
OOJIHA C MHOTOKPAaTHU ¥ MAaCUBHH KPBBOIIPEIIMBAHUS U TIPHU OOIHU C BB3MATUTECITHU
XUPYPrUYHU 3a00JIIBaHUS HA KOPEMHAaTa KyXHUHa.

[Tpe3 1999 rox. 6e Bb3CTaHOBEHO M3CIIEIBAHETO HA OOJTHH 32 BUPYCHH MapKe-
pu — HNV, HCV, CMV, EBYV, HIV, upe3 umyHoeH3uMEeH MeTO/ U OsXa BHBEICHU
penuua HOBH TecToBe 3a: TyMopHU MapkepH (PSA, CEA, CA-19-9, CA-15-3, AFP,
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beta-hCGT) u aBroanTutena — antunykiaeapau (ANA), DNA (exHoBepr>KHH U ABY-
BEPIKHH ), aHTUIIUTOIIIa3MeHH HeyTpod iy (ANCA), antudocponmunuanu (APA).

C Bb3cTaHOBsABaHE Ha OBOPEYHUTE TPAHCIUIAHTALMM B MHCTUTYTA 3all0YHA OT-
HOBO IPOCJIESIBaHE Ha CIEATPAHCIUIAHTAIIMOHHHS UMYHOJIIOTHYEH MOHUTOPHUHT Ha
peuunuentute. Ilpes 2000 rox. 6e nmpenocraseH B 1aboparopuara GroynuTOMEThp
Ha ¢pupmara BD u 3anouna usciieiBaHe Ha OCHOBHUTE MapKepH Ha KJICThYHUS UMY-
HUTET, KaKTO U Ha IPOUH(IAMATOPHU, U HA UHTUUH(IIAMATOPHU LIUTOKUHH.

Paborara B naboparopusara o KJIMHUYHA UMYHOJIOTHS C€ OTJIMYaBa C pa3Ho-
o0pa3ue Ha M3BBPUIBAHUTE TECTOBE, KOUTO B MaKCHMAJIHA CTEIEH Ca aJeKBaTHU
Ha rartoyiorusita B OOJHMIIATA, KATO BPB3KaTa ¢ KJIMHUYHUTE 3BE€HA € OT 0COOEHO
3HauUeHME 3a MOJIIOMAaraHe B IOCTaBSHETO HA JUarHo3ara, 3a MpaBUIHUS U300p Ha
HeoOXoauMus Habop OT UMYHOJIOTMYHHU M3CIIEABaHHs IIPU BCEKH KOHKPETEH OOJIEH,
3a KOMIIETeHTHA HHTEPIpETaIys Ha MOJTy4eHUTE Pe3yaTaTH u n300pa Ha Hal-edek-
TUBEH TepaneBTHYeH noaxoa. OOeKT Ha u3cienBaHMs ca OOJIHUTE C XUPYPIUUHU
3a001BaHus, C TPABMH, C Bb3NAIUTEIHH YCIOKHEHUS, C MACUBHH U MHOTOKPaTHU
KPBBOIIPEINBAaHNUS, C OCTPH 0TpaBsHUs. [IpenopbuBaHaTa UMyHOMOIyIHpaIlla Tepa-
st o6uvaiino e ¢ M3onpruno3uH, IMyHOBeHHH, aHTHCTAa(HIOKOKOB raMa-IiIo0yIuH,
XHUIepUMYyHHa aHTHCTapUIOKOKOBa Iazma, Heymnoren, JlunenTtusex, Epurponoetnn
U JIp. Ipenapary.

BvHwina oyenka na Kauecmeomo 6 1a00pamopHAmMa UMyHON02UYHA OUAZHOCIMUKA

JlaGopaTopusTa 1o KJIMHHYHA UMYHOJIOTHS ¥ JJAOOpaTopusiTa 0 UMYyHOTCHETH-
Ka Ha OTAEJICHUETO OT 7 TOAWHU y4acTBaT B HanmonanHute nporpamu no BeHiTHA
OIIEHKa Ha KaueCTBOTO, 3a KOETO €KEeTOAHO MmoiyyaBar ceprudukaru. Ha 6azara Ha
cepTH(UKATUTE CE CKITIOUBAT JoroBopy Ha OomHunara ¢ H30K u ce momydasar ot-
JIWYHU OLICHKH TPU aKpeauTanuuTe Ha otaenenueto npe3 2003 u 2007 rog.

JlabopatopusiTa M0 UMYHOTCHETHKA yJacTBa U B MEXKIyHAPOJCH KOHTPOJI HA
Ka4eCcTBOTO, opranusupas ot bankanckus pernon Ha EBponeiickara deneparus mo
umyHnoreneruka (EFI), 3a koeTo chbI1o exXeroaHo ce moixy4aBar cepTUHUKATH.

V. HayyHa qedHOCT

Cnc cb3naBaHeTo Ha oTaenaeHuero npe3 1971 rox. To ce pa3BuBa U 3amoysa Jia
(byHKIIOHHMpPA KaTo IbPBH LIEHTHP Y HAC 32 M3CJIe/IBaHE HAa ThKaHHATa CbBMECTUMOCT
NP TpaHCIUIAHTAIMS Ha ThKaHH U OPTaHU ChC CAMOCTOSATEITHO MPOM3BOJICTBO Ha
tunusupaiu antu-HLA cepymu u ¢ HayyHOU3CIIe0BaTeICKa JEMHOCT B 0OacTTa
Ha XeMOTpaHC(]y3HOIOTHATA U TPAHCIUIAHTALIMOHHATA UMYHOJIOTHS.

Ot 1976 rox. no pazdopMupoBaHETO HA OpraHu3auaTa ,, lHTepTpaHcIUIanT™
HAIIIETO OT/ICTICHUE YYacTBa B HAYYHO-TEXHUIECKOTO MHOTOCTPAHHO CHTPYIHUUECTBO
(mo CHB) no xkoMIuiekceH npoosem ,,[ paHCIUIaHTalMy Ha OpTaHu ¥ ThKaHU U BBIIPOCH
Ha TPaHCIUIAaHTAIIMOHHATA UMYHOJIOTHS ¢ TeMa ,,Pa3paboTka u yChbBBPIICHCTBAHE
Ha METOJIUTE HAa TUIIM3UPAHE, UMAIH 3HAYCHHE 32 UMYHOJIOTHYHATA XapAKTEPUCTUKA
Ha pelunueHTa U 10Hopa™ u ¢ Tema ,,| paHCIUIaHTalKs Ha Koxa™.
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EsxeromHo oTaeneHneTo yqacTBa CbC COOCTBEHH CEpyMH M COOCTBEHU Pe3yil-
TaTH B MEXAyHApOIHUTE PaOOTHU cpelyu Ha ,, IHTepTpaHmiant® u npe3 4 roguHu
B CBETOBHU MEXJIyHApOJIHU KOH(PEpeHIUH Mo ThbKaHHa cbBMecTuMOcCT. [Ipe3 1976
roa. u nipe3 1982 roa. otnenenueTo HU U MHCTUTYTHT OsiXxa IOMaKWHU Ha TaKWBa
pabotam cpentu. [1pe3 1981 rox. e mposenen I MenuumHCKkr cHMITO3UyM AHTITHS —
Bbwarapus na 6aza uncrutyt,, I luporos* no nmpobaema ,,IpancruianTamnus Ha GOperu.
VIMyHONOrMYHYU U XUPYpPrudHU IpodiemMu’.

Hayunara neiiHOCT Ha OTAENEHUETO € MPOBEXaHa IO IUIaH CHOpel TEMUTE
OT Abp>KaBHHS IIJIaH, IUIaHOBETE Ha IHCTUTYTA M OTIEICHUETO, KAKTO U TEMUTE 10
JIBYCTPAHHO ¥ MHOTOCTPAHHO MEXIYHApOIHO ChTPYIHHYECTBO.

OCHOBHMTE HayYHU HAIIPaBJICHUS Ca CBbP3aHM C MpaKTUYecKara JAEWHOCT Ha
OT/EJICHUETO:

1. Tpaucghyzuonna meouyuna:

— ,,.XeMoTpaHc(y3us U AUXaTelHa HEAOCTAaThUYHOCT. TPOMOOIIMTHHU U JIEBKO-
LUTHU MUKpPOArperaTy B KOHCEpBUpaHaTa KpbB*;

— ,,CbBpEMEHHHU TpaHC(y3HOJIOTUYHU MTPOOIEMHU 32 XUPyprUYHaTa U TpaBMa-
TOJIOTMYHA KJIMHUKA;

—,,Pa3lInpeHa aHTUreHHa CbBMECTUMOCT IIpH IIPEJIMBaHe Ha KpbB: [IpoyuBanus
BBPXY [IPEJIUBAHETO HA KPBB ¥ €pUTPOLUTHU KOHIIEHTpaTH; [IpoyuBaHus BbpXy JIeB-
KOILIUTHA ChBMECTUMOCT MU MpesiuBaHe Ha KpbB — HLA 1 HeyTpopHIIHN aHTUTEHU;
[IpoyuBaHus BbpXy TPOMOOLMTHA CbBMECTUMOCT NPH MpeiuBaHe Ha KpbB — ,,HLA
Y TPOMOOITUTHA aHTUTCHU";

—,,AJITepHATHBY HAa XeMOTpaHC(y3MOHHATA TepaIist B XUPypruuHaTa pakTHKa“.

2. Hmynozenemuxa:

—,.,Menuko-reHeTnyHo 3HaueHue Ha HLA cucremara

— ,,JImyHoreneruka Ha cucremara HLA*

— ,,HOBH KITMHUKO-TEHETHYHHU TIpoOIemMu Ha cucremata HLA®

— ,,HLA aHTUTe€HU 1 IMYHEH OTTOBOP*

— ,IIpoy4uBaHe BbpXy FeHETUYHHSI CTATyC Ha OBJITApCKUS HApOJ — M3CIIEBAHE
Bbpxy HLA cucrema‘

— I lomynanoHHO-TeHeTUYHU TPOyYBaHus BrpXy HoBu HLA anturenn®

—,,HLA cucrema u TpaHCIUTaHTaIMs HA ThKaHU

— ,,HoBu HampaBieHus B M3ydyaBaHE MEJAMKO-OMOJOTHMYHOTO 3HAUCHUE Ha
IMIaBHUS ThKaHHOCHBMECTUM KOMILICKC TP TPAHCIUIAHTAITNH, KPBOIIPEIIUBAHMS U
aconuanuu ¢ obomectu*

— ,,Pa3paboTka u yChBBPIIEHCTBAHE HA METOUTE HA TUITM3UPAHE, UMAIIN 3HA-
YEHHUE 32 UMYHOJIOTUYHATa XapaKTePUCTHKA Ha PELUIIUEHTa U JJOHOpa“

—,,/I3yuaBaHe Ha UMYHOJIOTUYHOTO ChOTBETCTBUE MEXK/TY JOHOPH U PELIUITUEHTH
MIPU KOCTHA alOTPaHCIIIIaHTAIUs

— ,,HLA Tunuzupane npu TpaHCIIAHTALIUS HA KOXa

—,,A3cnenBane xapakrepa Ha TPAHCIUIAHTAI[MOHHUSI UMYHUTET U PE3YIATaTH OT
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KepaToIuIaCTHKA MPHU M3MOI3BaHE Ha POTOBUIIA, KOHCEPBHPAHA C IBIOOKO 3aMpassi-
BaHe U Tunuiupane no HLA

— ,,Bbp3mMoxkHOoCcTH 32 mogoop Ha HLA cbBMecTHMU TOHOPH M PELIMIIMEHTH 3a
TpaHCIUIAaHTALMsI Ha CTBOJIOBH KIIETKHU

— ,, Acormarug Ha HLA anTurennte ¢ 6onectn‘

— ,,Amynorenernynu npoyuBanus (HLA cucrema) Bbpxy bankanckara enne-
Mu4Ha Hedpomnatus B bbarapus®

— . Kopenamus ava HLA anTurenu ¢ Hikon WH(GEKIIMO3HU 3200 SIBAHHS

—,,HLA anturenu npu 3abonsBanus Ha xunoduzara“

— ,Aconmarnus Ha HLA anTurenure ¢ peBMaTuaHU 3a00sIBaHUS

3. Knunuuna umynonozus

—,,IMyHOJIOTHY€H MOHUTOPHHT Ha OOJIHU C KbPBEHE U C MACHBHH XEMOTPAHC-
by3un

— ,,/IMyHOIOrM4eH MOHMTOPHHT Ha XeMOTpaHC(y3UOHHATA TEPAIUs IPU pa3-
JIUYHU 3200 IIBaHMS

—,,IMyHOJIOTHYE€H MOHUTOPUHT Ha OOJTHU C BH3MAIUTEITHA XHPYPrHIHH 3200-
JISIBAaHUS — IEPUTOHUTH, XOJIECUCTUTH, TAHKPEATUTH

— ,,IMyHOJIOTH4€H MOHUTOPUHI ¥ UMYHOMOAYJIMpAIla Tepanus npu O0JIHU C
TepMUYHa TPaBMa 1 MHOTOOpPTraHHa HEIOCTaThUHOCT .

B®B Bpb3Ka ¢ MOCOYCHHUTE TEMH ca MyOJIMKyBaHH y HAC U B Uy KAHs redar 256
cTaTuH ¥ ca n3HeceHnu 493 nokinaja. 3auTeHU ca JIBe JOKTOPCKH aucepranuu (M.
MuneB — ,,Bbpxy Meauko-reHeTUYHOTO 3HaueHue Ha cucremara HLA®, 1981 u ®.
Maptunosa — ,,Knnanuno 3Hauenue Ha HLA uMyHOTreHETHUHHUTE U3CIIeABAHUS TIPU
peBmatnyunu 6onectu’, 2003) u 5 kanaunarcku auceprauu (M. Musnes —,,IIpoyd-
BaHUS BbpPXY JTUM(POIMTHATA U30UMYHH3AIHS — TUIMU3UPaHEe Ha TUMPOLIUTUTE TPU
XeMOTpaHCY3HUH U aJIOTPaHCIIaHTaNus Ha ThKaHu, 1971; B. TppHKoBa — ,,Pasmpe-
nenenue Ha anturenute Ha HLA cucremara v HIKOM IMyHOJIOTMYHY [TOKa3aTeu Ha
MMYHOJIOTUYHATA PEaKTUBHOCT MPH OOJIHU C TYMOPH H IICEBIOTYMOPH Ha opOuTara u
MenaHob1acToMuTe Ha yBeanHus Tpakt — 1981; @. Maptunosa —,,Bbpxy acoruaru-
sita Ha HLA cucremara c asikou 6onectu®, 1984; C. UBanosa — ,,JiIMyHOTeHEeTHKA U
ounonornyHo 3HadeHne Ha HLA-DR nokyc*, 1985; P. Pyces —,,Bbpxy nmonmyuaBaHeTo
Ha Tunusupaimy antu-HLA pearentu®, 1985).

JucepranmonHuTe pabOTH HA JECETKU BBHHIIHU ChTPYIHUIM BKJIIOUBAT KaTo
CHILECTBEHA WJIN JOMBJIBAILA YaCT UMYHOT€HETUYHU W3CIEIBaHUs, U3BbPIICHU B
Hallero otaeneHue, ¢ Hamu HLA cepymu niam ¢ Hame METOAUYECKO PBKOBOJCTBO.
V Hac ca 3aumTenn 5 jokropeku guceprarmu (M. Ieiitanos, T. Anapees, A. Jlyp-
muines, 31. Konmapos — ot MA, u /1. JlumoB — BMA) u 11 kanauaaTcku AucepTanuu
— P. Crounos, JI. lumutposa, P. Pamkos, M. ITanyoscka, [letpynosa, A.-M. bopu-
cosa, JI. Benornmrosa, P. Morosa, Cranues (Bcuuku ot MA), 1. Kazakosa (BAH), A.
Tonuesa (TMU). B uyx0una (Pycus) ca 3anmurenu eqna qokropeka aucepranus (P.
UrnaroB) u 7 xkanauaarcku nuceptanuu (Uruaaros, TpbakoBa, Kpuena, bat, MuTos,
l'eoprues, Bannukun).
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H30adenu ca monoepagpuume:

e , VmmyHonorus miazHoil naronorun®. [Tyukosckas, H. A., H.C. lllyneruna,
M. I'. Mumnes, P. K. UrnaroB, MockBa, Meauninna, 1983.

e _HLA cucrema“. M. MuneB, Men. u duskynrypa, 1984.

e , M3cnensane Ha aconmanusara Ha kiac Il anturenure ot cucremara HLA
(DR,DQ,DP) u peBmatouen apTput npu Bb3pacTau' ®@. Maptunosa, 31. Konapos,
B.Tpbukosa, M .1leiitanos, HAILIUJL — LITh, Codus, 1998.

e l3cnenBaHe Ha MHTEPIEBKUH — |, HHTEPIEBKHH — 6 U TYMOP-HEKPOTU3HPAILl
(hakTOp M HAKOM KIETHUYHO-UMYHHH M XyMopaiHu nmokazarenu npu HLA — DR4(+)
1 HLA — DR4 (-) Gomuu ¢ peBmaronsen aprput. Konapos, 3., M. Illeiitanos , U.
AntpHKOBa, M. banesa, ®@. Maprtunoga, /[. [lomoa. HAITU/] — LITh, 1998.

o  Ilpunoxenne Ha HLA TunmisupaHeTo B ChIcOHOMEUIIHCKATA EKCIIEPTH3a Ha
BEIIECTBEHH JI0Ka3arencTa‘’. MaptuHoBa, @., 178 [{anrkoB. Copuss MBP, HUKK,1999.

J1-p ®anu MapTtrHOBa y4acTBa ¢ HAKOJIKO IJIaBU B CIEIHUTE YUeOHUIIN, MOHO-
rpaduu U cCOOpHUIIH:

e  AHTHUTE€HBI THCTOCOBMECTHUMOCTH U 3a0oneBanus“: Cankr-IletepOypr, 1991

o ,,PacnpenencHre HEKOTOPHIX HOBBIX HLA aHTUTEHOB cpein JIUIT 00NTapCKOi
HAIlMOHAJIIHOCTH

o ,,HLA cucrema u toBeHWJIbHBIN XpoHUdeckuit aptput (FOXA)*

e  Cnemna menunmHcka oMot Codust, 1995:

o ,,IpaHchy3HOHHU peaKIUU U YCIOKHEHUSA

o ,,0co0eHOCTH Ha KPbBOIPEIUBAHETO B IE€TCKA Bh3pacT*

o ,,OCHOBHM KOHIIENIINY 32 UMYHHUTETA".

o _ Hozoxommamuau uadexun, MEJIAPT-2000: ,,iMmyHOIOTHYHH acTIEKTH
Ha MHPEKIUUTE, CENCUca ¥ MHOTOOpraHHaTa HeI0CTaThYHOCT

e . Tpancdysuonna xemaronorus‘. Codus, 2004

o ,]7aBeH KOMIUIEKC Ha ThKaHHATa ChbBMECTUMOCT

o ,,IpoMOOIIMTHA UMYHOJIOTHS

o  Kimunnuyna xemaronorus®. Codus, 2004

o ,,]71TaBEeH KOMILIEKC Ha ThKaHHATa CbBMECTUMOCT

o ,,IpoMOOIMTHA UMYHOJIOTHS

e _Kypc Ha EBpornetickoro yunmmuiie o Tpanc(y3noHHa MEIUIIMHA C JICKITUS
,Hospital Transfusion Committees as transfusion safety guardians? ESTM course
“The quality of clinical transfusion practice in Europe: a basic step to haemovigilance
and transfusion safety*, 2008.

[Tpu3Hatu ca u ca BHEAPEHHU B J1abOpaTOpHaTa MPAaKTUKa 4 U300peTeHus:

1. Meton 3a n3zonupaHe Ha TUMQOIUTH OT TPYIHH JOHOpU (aBT. cBUA. Ne
27676/78)

2. Meton 3a cenapupane Ha auMdoruty (aBT. cBua. Ne 27323/78)

3. Meron 3a onpenensiae Ha cneunpuanoctra Ha HLA cepymure (aBT. cBu. Ne
19632/73)
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4. Mertop 3a nosyyaBaHe Ha UMyHOII00yIMHOB peareHT 3a HLA tunusupane
(aBT. cBua. Ne 64036/84)

B nepuoga 1993-2000 ronuna ca u3BbPIIEHN TPOYYBAHUS B OTACIECHUETO 1O
4 TeMu, a KbM HACTOSAIINS MOMEHT ce paboTu 1o 3 Temu, purancupanu ot Harmo-
nanaus poux ,,Hayunu nzcnenpanus™ koM MOH.

Kato 3HaunMu Hay4yHU NOCTUKEHHUS MOTaT J1a Ce 10coYar:

» Ilpu3HaBaHEeTO M BIMCBAHETO B MK TyHApOIHNUS perucThp 110 ,,HLA 1 6omnec-
TH* Ha yCTaHOBEHUTE OT I-p MuneB aconmaruu Ha HLA-B12 ¢ ocThp aneHauiur
n Ha HLA-B18 ¢ bankanckara enneMuyHa HepomnaTust

» Harpaxnasanero Ha a-p @. MapTuHOBa ChC 37aTHA 3HAYKA ,,32 BUCOKO TeX-
HUYECKO paBHHUIIE 3a Temara ,,Pa3paboTka M yCHBBPIICHCTBAHE HA METOIHNTE Ha
TUNHA3UPAHE, UMAIIY 3HAaYCHHE 32 UMYHOJIOTMYHATA XapaKTePUCTHKA Ha pELIUITUEeHTa
U ToHOpa““.

» HarpaxnaBaneto Ha 1-p @. Maprunoga ¢ Il Harpaaa Ha roJMIIIeH KOHKYPC Ha
umeTo Ha mpod. Hans-Heinrich Reckeweg, yupenena or MexxayHapomHOTO JTIeKapCKo
JPY>KECTBO MO0 XOMOTOKCHUKOJIOTHSI, 3a TPOy4YBaHeTo ,,iIMyHonpoduiiakTika Ha rpuIl
U IpYTd BUPYCHH 3a00JSIBAHUS HA PEeCIUPaTOpHUs TpakT ¢ Engystol® Tabnetku*,
2004.

Bbwaemoro pa3BuTHe Ha OT/IEJIEHUETO 10 TpaHC(y3MOHHA XeMaTOIOTUs U UMY-
HOJIOTHsI CE€ CBBbP3BA C:

1. Pa3mmpsiBaHETO HA BB3MOKHOCTHUTE 32 ONPEJIEIISTHE HA €PUTPOLIMTHA, JIEBKO-
[UTHA ¥ TPOMOOILIMTHA ChBMECTUMOCT IPHY IPETMBaHE Ha KPBB U KPBBHU KOMIIOHEHTH,
choOpa3eHo ¢ EBpornelickute cranapTu

2. IlpunaraHe B KJIMHUYHATa IPAaKTUKa Ha OOJIHUIIATA HA CbBPEMEHHA KOMIIO-
HEHTHA TpaHC(Y3MOHHA Tepamysl U Ha HEHHUTE alTepHATUBU CIIOPE]] HAllMOHAJIHUS
MEIUIMHCKH CTaHJapT ,,I pancy3noHHa XeMaToaorus

3. IMyHOIOTMYHO MOHUTOPHUPAHE Ha CIEIIHUTE XUPYPTUYHU U TPaBMAaTHUHU
3a00J15IBaHUS U CBBP3aHUTE C TAX Bb3NAIUTEIHH POLIECH U IPUIIAraHETO Ha ChBpE-
MEHHA U aJIeKBaTHAa UIMYHOMOYJIMPAIA TePaIus

4. W3pbpmiBane Ha HLA TunusupaHe Ha CbBpeMEHHO HUBO criopen EBponeit-
CKHUTE CTAaH/IapTU U HAlIMOHAJHUS MEULIMHCKY CTaHJapT ,,KilmHMuHa MMyHOnIOrNns*
3a HaJIe)KTHO OCUTYpsIBaHE HA TPAHCIUIAaHTALMOHEH LEeHTHp B MIHCTUTYyTA C HMYHO-
XE€MaTOJIOTMYHH, UMYHOT€HETHYHHN ¥ UMYHOJIOTMYHH U3CIICABAHUS.

5. AkpenuTHpaHe Ha jaboparopuuTe B OTAeneHHeTo cropen EBpomelickute
CTaHIAPTH.



