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IEPEBIT XPOHIYHOI TIM®OIIUTAPHOI JEMKEMII HA TJI
TH®EKIIII BIPYCOM SARS-COV-2

MeTta - gocnigntu nepe6ir B-knituHHoOT nimcbountapHoi neitkemii (XJ1J1) y xBopux, ki nepeHecnu iHdekuito Bipycom
SARS-CoV-2 3 ypaxyBaHHAM HasBHOCTI B aHaMHe3i BNIMBY 10HI3y0YOr0 BUNPOMiHIOBAHHS.
Metopu. JocnigkeHHs npoBeaeHo B rpyni 3 51 xBoporo Ha XJ1J1, siki 3HAaX0oAMNUCh Ha NiKyBaHHI y BigdineHHi pa-
AiauiitHoi rematonorii HHLIPM B nepiog 3 ciyHs 2020 p. (noyatok enigemii iHdekuii SARS-CoV-2) po cepnHs 2023 p.
Cepep ob6cTexeHnx: 19 (37,3 %) yyacHukis nikeigauii Hacnigkie asapii (JIHA); 15 (29,4 %) mewkaHUiB TepuTopiii,
3abpynHeHux pagioHyknigamu; 17 (33,3 %) XxBOpuX, AKi He Manu B aHaMHE3i AaHUX LWOA0 BNAMBY i0Hi3y04Oro BuUM-
pomiHeHHs (IB). [liarHo3 XJ1J1 BCTaHOBNEHO Ha NiACTaBi KNiHIKO-reMaTonoriYHux AaHux 1a pe3ynbratis iMyHodeHOoTH-
nyBaHHS KNiTUH nepudepunyHoi KpoBi. CTaTUCTUYHI JOCNIAXKEHHA NPOBELEHO 3 BUKOPUCTAHHAM NPOrpaMHOro naKkety
SPSS software package, version 20.0.
Pe3ynbratu. Y 14 xBopux aiarHo3 XJ1J1 BctaHoBNeHo Breplwe, y 7 3 Hux XJ1J1 6yB AiarHoctoBaHuii yepes 2—17 mic.
nicns nepeHeceHoi iHdekuii SARS-CoV-2. Ha BigmiHy Big XBOpUX, fIKi He NepeHecin KOpoHaBipycHy iHdekLito, 0cob-
nueicTio nepe6iry XJ1J1 B HUXx Bynu BMpasHa nimdaaeHonaris, ska B YaCTUHI BUNALKIB CyNnpOBOAXKYBaNach rinepneii-
KOLMTO30M, Ta HEOOXifHICTb PaHHLOTO MPU3HAYeHHs Tepanii. 13 nauieHTiB 3 paHille BCTAHOBNIEHWUM [jiarHO30M nepex-
Bopinu iHdekuieo SARS-CoV-2. Y 7 (53,8 %) 3 HUX BUHMKIA NOTpeba B noyaTky cneundivHoi npoTunyxanMHHoi Tepanii
ab6o possuHynack nporpecis XJ1J1. MoBHui kypc BakymuHauii npotu SARS-CoV-2 otpumanu 7 (13,5 %) nauieHTis. 3ro-
LOM y 4 3 Hux piarHocTtoBaHo iHdekuito SARS-CoV-2, nigTBepakeHy no3utnsHum MJIP-TecToM, y ABOX XBOPUX BUHUK
peunanB 0CHOBHOIO 3aXBOPIOBAHHSA NPOTATOM 1-2 Mic. nicns BakuuHauii. MepeBaxHa 6inbWwicTb NaLi€HTIB, y AKUX Oy-
N1 BusBNeHi o3Haku BnauBy iHdekwii SARS-CoV-2 Ha nepe6ir XJ1J1, Hanexanu fo kateropii nocTpaxganux BHacNigok
aBapii Ha YopHobunbebkin AEC.
BucHoBKuU. Bnepue oxapaktepu3oBaHi ocobnusocti nepebiry XJ11, sy aiarHoCToBaHO Micns nepeHeceHoi iHheKuUii
SARS-CoV-2. BctaHoBneHo HeratusHuit Bnaume iHdekwii SARS-CoV-2 Ha nepe6ir XJIJ1y 3HauyHoi YacTuHu xBopux (53,8 %).
MUTaHHA WoRo eheKTUBHOCTI NpoBeAeHHs BaKUMHALIi xBopuM Ha XJ1J1 3anMWaeTbcs ANCKYTAbeNbHUM.,
KniouoBi cnoBa: xpoHiyHa nimouuntapHa neiikemis, SARS-CoV-2, aBapis Ha YopHoOunbcbkiin AEC.
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THE COURSE OF CHRONIC LYMPHOCYTIC LEUKEMIA AFTER
SARS-COV-2 VIRUS INFECTION

Objective — to investigate the course of B-cell chronic lymphocytic leukemia (CLL) in patients after SARS-CoV-2
virus infection taking into account anamnestic exposure to the ionizing radiation (IR).

Methods. The study was performed in a group of 51 CLL patients who were admitted to the Department of Radiation
hematology of the National Research Center for Radiation Medicine of NAMS of Ukraine, Kyiv, from January 2020 (the
beginning of SARS-CoV-2 epidemic) to August 2023. The group included 19 (37.3 %) clean-up workers of the
Chornobyl NPP accident, 15 (29.4 %) inhabitants of radionuclide contaminated areas and 17 (33.3 %) IR non-
exposed patients. The diagnosis of CLL was based on clinical history, lymphocyte morphology, and immunopheno-
typic criteria. Statistical studies were performed using the SPSS software package, version 20.0.

Results. The diagnosis of CLL was established for the first time in 14 patients, in seven of them, CLL was diagnosed
after 2-17 months after SARS-CoV-2 infection. In contrast to patients who did not suffer from a coronavirus infec-
tion, they had pronounced lymphadenopathy, which in some cases was accompanied by hyperleukocytosis, and
needed early treatment. Thirteen patients with a previously established CLL were diagnosed with COVID-19 by PCR
test. In seven of them (53.8 %) starting treatment was needed, or CLL has progressed. Seven of 51 patients (13.5 %)
were vaccinated against SARS-CoV-2. Then, four of them were diagnosed with SARS-CoV-2 infection, confirmed by a
positive PCR test, and two patients had a relapse of CLL within 1-2 months after vaccination. Most of patients with
signs of the influence of SARS-CoV-2 infection on CLL belonged to sufferers of the Chornobyl NPP accident
Conclusions. The clinical features of CLL that developed after SARS-CoV-2 were characterized firstly. The negative
impact of SARS-CoV-2 infection on previously established CLL was established. The question about vaccination of

CLL patients remains debatable.

Key words: chronic lymphocytic leukemia, SARS-CoV-2, Chornobyl NPP accident.
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BCTVYII

3 moyaTkoM emigemii BipycHOI iH(ekIlii, 00yMOBIeHOI
HOBMMM INTaMaMu KopoHaBipycy rpynmu SARS-CoV-2
(SARS-CoV-2 — severe acute respiratory syndrome-relat-
ed coronavirus 2, KopoHaBipyc 2, TIOB’SI3aHUI 3 BaXKKNM
TOCTpUM pecnipaTopHuM cuHiapomom; COVID-19 —
coronavirus disease 2019), 3HauHa KiJIbKiCTh AOCTiIKEHb
OyJa cripssMOBaHa Ha BMBYEHHS Tepediry iHdekiitHoro
3aXBOPIOBAHHS Y XBOPUX HA OHKOJIOTIUHI Ta OHKOTreMaTo-
JIOTiUHi 3aXBOPIOBAHHS, 30KpeMa Y XBOPUX Ha XPOHIYHY
JiMdoumTapHy JeiikeMio (XJIJI). B MyJbTULIEHTpUYHO-
MY AOCHiIKEHHi, TpoBeaeHOMY y 42 JiKyBaJIbHUX 3aKJia-
nmax CIIA ta xpain EC B mrepion 3 20 motoro 1o 20 KBiTHS
2020 p. (Bki1toueHo 198 mallieHTiB), Bil3HAU€HO BUCOKUI
piBEeHb TSKKOTO Tepebiry iHgekllii, 1o MpU3BOAUIO0 10
rocmitamzauii 90 % xBopux, mepeOyBaHHSI B MajlaTax
iHTeHcHBHOI Tepartii (35 %), mpoBeneHHs iHTyOarii (33 %)
ta cMepTHOCTI (37 %). Po30ixHOCTI 3a IIMMU TTOKa3HUKA-
MM MiX MalliEHTaMU, SIKi OTPUMYBaJIU JIiIKYBaHHS 3 TIpU-

B« Iryna V. Abramenko, e-mail: abramenko_iryna@ukr.net

INTRODUCTION

With the beginning of pandemia caused by SARS-
CoV-2 coronavirus (SARS-CoV-2 — severe acute
respiratory syndrome-related coronavirus 2), a sig-
nificant amount of research is devoted to the
course of COVID-19 (coronavirus disease 2019) in
oncological and oncohematological patients, in
particular in patients with chronic lymphocytic
leukemia (CLL). Poor outcomes related to coron-
avirus disease, which led to hospitalization of 90 %
patients, intensive care unit admission and intuba-
tion (33 %), and mortality (37 %) was found in a
multicenter international experience that was con-
ducted in 42 medical centers of USA and Europe
from February 20 to April 20, 2020 and included
198 CLL patients. No differences were found
between patients who received or did not receive
active CLL therapy. The authors noted that
regardless of the stage of CLL and/or administra-
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Bony XJIJI abo Hi, He BU3HAYeHO. ABTOPM 3a3HAYaIOTh,
1o HesajnexHo Bia cranii XJIJI, mpuitoMy ximioTepamneB-
TUYHUX TIpenapariB, xBopi Ha XJIJI Hanexartb 10 Tpymnu
BHCOKOIO PU3MKY IIOJO BipOTiZHOCTI CMEPTi Bil KOpPO-
HaBipycHoi iHdexkilii [1]. bauseki gaHi Oyau oTpumMaHi i
iHmMMuy aBTopamu [2—4]. Tli3Hilue, B epiod OUIbII 11~
POKOTO pO3ITOBCIOKEHHS TaMy OMIKpOH, JIETAJIbHICTD
xBopux Ha XJIJI 3HayHO 3MeHIyBaiack: 323 % no 2 %, 3a
JaHUMU AOCHiAHUMKIB 3 JaHii [5].

BoaHouyac, BIUIMB KOpOHaBipyCHOI iH(eKIii Ha Iie-
pe6ir XJIJI pocnigkeHo HegocTaTHLO. B nocTyIHii jiTe-
parypi 3HaligeHOo JIMIIe MOOAUHOKI JHochimKeHHs. Tak,
Ali Ta criiBaBT. [6] orrcanu niepimii Bumnagok XJIJI, sika
OyJia giarHocToBaHa y 49-pidyHOro 4oj0BiKa OAHOYACHO
3 PO3BUTKOM TSDKKOIT KOpOHaBipycHoI iH(ekii. Lanza Ta
cHiBaBT. [7] mpeacTaBUIN BUITAA0K PO3BUTKY MOHOKIIO-
HajbHOTO B-niMdouuTo3y (3araabHuii JeHKOUMTO3
17,48 I'/n, abcomoTHa KiIbKiCTh JiMbonuTiB 8,37 I'/m)
3 TumoBuM aiag XJIJI iMyHOpEHOTHMTIOM KIIITUH
(CD5"CD23*CD20°*CD19*CD43*CD200*, KjI0oHaJb-
Ha eKcIrpecisg JisIMOAa JIETKMX JAHIIOTIB iMyHOTJIO-
OyJIiHiB), SKU PO3BUHYBCS y 75-piYHOTO 40JIOBiKA Ye-
pe3 48 romwH ITicas BCTAHOBJIEHHS HiaTHO3y KOPO-
HaBipycHoi iHdexkuii. Ha MoMeHT rocmitanizaiii
KiJIBKICTh JIEHKOLUTIB OyJia 3HAUHO HUXKYOIO: JIEHKOLM -
t03 10,46 I'/n, aGcoMOTHA KiJIbKICTh JiMboLUTIiB 4,56
I'/n, imyHO(eHOTHUNYBaHHS KILITUH IepUdEepUIHOIi
KpOBi He MpoBoauIoCh. Yepes 2 Micslli MOKa3HUKHU Tie-
pudepryHOi KpOBi MOBEPHYJINUCS OO0 HOPMH, OIHAK
KJIOHaJIbHA TonyJisiisa B-kiaituH 30eperiaack. Saluja Ta
cmiBaBT. [8] oxapakTepu3yBajn 55-pigyHOrO YOJIOBIKa,
TOCHiTaJi30BaHOr0 B KIIiHIKY YHiBepCcUTETy ApKaH3ac,
CIIA, 3 mHeBMOHi€I0, 00OYMOBJIEHOIO KOPOHABiPYCHOIO
iHdeKIIie0, HeUTPOoPLIbHNUM JeliKouTo3oM (12 I'/1), B
JKoTO 4epe3 14 nmHiB JiKyBaHHSI Oyia JiarHOCTOBaHAa
XJIJI 3 netikouuro3oM 78 I'/i1, aOCOMOTHUM JiM@OII1-
TO30M Ta XapakTtepHuM s XJIJI imyHodeHoTHITOM. B
PETPOCIEKTUBHOMY IOCIIIKEHHI, IIPOBeAecHOMY B Py-
MYHii, TpoaHaizoBaHi gani 40 xsopux Ha XJIJI, axi mme-
peHecIr KOpOHaBipycHY iH(eKIIio B mepion 3 0epe3Hs
2020 p. o 6epesenn 2022 p. B 15 xBopux (37,5 %) po3-
BUHYBCS TilEepJeiKOLMTO3, IKUI MepCUCTyBaB OLIbII
HixX Micaupb y 10 xBopux. CeMu maiieHTam, SKi paHilI
He MoTpeOyBalu MPOBEASHHS Teparlii, po31o4yaro cIie-
uuiune mikyBanHs XJUJI [9].

TakuM 4YMHOM, METOIO0 HAIOTO AOCTIAXKEHHS OyJIOo:
JOCITINTU Tiepedir B-xmiTuHHOI JdiMpoumTapHOi Jeii-
KeMii y XBOpMX, SIKi IepeHecan iH(EeKIilo BipycoMm
SARS-CoV-2, 3 ypaxyBaHHSIM HasIBHOCTI B aHaMHe3i
BIUIMBY i0Hi3ytouoro BuripomiHioBaHHs (IB).

tion of chemotherapeutic drugs, the CLL patients
are attributed to the high-risk group in terms of
the probability of death from coronavirus infec-
tion [1]. Similar data were obtained by other au-
thors [2—4]. [1]. Later, during the period of wider
spreading of the omicron strain, the mortality rate
of patients with CLL decreased significantly: from
23 % to 2 %, according to researchers from Den-
mark [35].

At the same time, the impact of coronavirus
infection on the course of CLL has not been suffi-
ciently studied. Only lonely studies were found in
the available literature. Ali et al. [6] described the
first case of CLL, which was diagnosed in a 49-
year-old man simultaneously with severe coron-
avirus infection. Lanza et al. [7] presented a case of
monoclonal B-lymphocytosis (a white blood cell
count, WBC, 17.48 x 10°/L, lymphocytes 8.37 «x
10°/L) with a typical CLL immunophenotype of
cells (CD5*CD23"CD20°*CD19*CD43*CD200",
clonal expression of lambda light chains of
immunoglobulins), which developed in a 75-year-
old man 48 hours after the diagnosis of coron-
avirus infection. Early, upon admission, the WBC
was 10.46 x 10°/L, lymphocytes 4.56 x 10°/L,
immunophenotyping of peripheral blood cells was
not performed. Two months later the WBC and
Ilymphocyte count had returned to normal, but
clonal B cells were still present. Saluja et al. [8]
reported a case of a 55-year-old man, hospitalized
to the clinic of the University of Arkansas, who
presented with COVID-19 pneumonia, neu-
trophilic leukocytosis (12.0 x 10°/L) and devel-
oped overt CLL after 14 days of hospitalization
with a WBC 78.0 x 10°/L, absolute lymphocytosis
with a typical immunophenotypic characteristics
of CLL. In a retrospective study conducted in
Romania, the data of 40 CLL patients who have
suffered a coronavirus infection between March
2020 and March 2022 were analyzed. High WBC
was identified in 15 patients (37.5 %), which per-
sisted for more than a month in 10 patients. The
CLL-specific treatment was initiated in seven
patients in whom no medication was required
until then [9].

Thus, the objective of our study was: to investi-
gate the course of B-cell lymphocytic leukemia in
patients infected with the SARS-CoV-2 virus, tak-
ing into account the history of exposure to ionizing
radiation (IR).
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MATEPIAJIM I METOIN
ITpoaHainizoBaHi KJiHiuHi AaHi 51 XBoporo Ha B-KJIiTUH-
Hy XJIJI, ski 3HaxoauIuCh Ha JiKyBaHHI y BimgileHHi
panianiitHoi rematosorii 1Y «HanioHanbHuit HaykKoBUit
LIEHTp pafiauiiiHoi MeauuuMHU HanioHanbHOI akaaeMmii
MeauvyHMX HayK Ykpainw» (HHIIPM) B nepion 3 ciuHs
2020 p. (mmouatok emimemii iHMekii SARS-CoV-2) o
ceprHg 2023 p. [diarno3 XJIJI BctaHOBIEHMI Ha MiacTaBi
KJIiHiKO-TreMaToJ0TiYHUX JaHUX Ta Pe3ybTaTiB iMyHo(e-
HOTHUITYBaHHS KJIiTUH nepudepruyHoi Kposi. [lepeBaxkHa
OLIBLLIICT OOCTEXEHMX HaJlexKasa A0 KaTeropii mocTpax-
Jaaux BHachinok aBapii Ha YopHoOuibschkiit AEC: 19
(37,3 %) ydacHukiB nikBinaiii HacinkiB aBapii (JIHA);
15 (29,4 %) MelIKaHLIIB TEPUTOPIli, 3a0pYIHEHUX paIio-
Hykiainamu; 17 (33,3 %) xBopux He MaJIld B aHaMHe3i 1a-
Hux mwoxo BruiuBy (I1B). Tlepenik o0cTexkeHUX TALiEHTIB
3aJIeXXHO Bif nepeHeceHoi iHdekii SARS-CoV-2 Ta Bak-
LIMHALI1 IPOTU KOPOHaBipyCcy HaBeAeHO B TaOui 1.
CTraTUCTUYHI TOCTIIKeHHS MTPOBEJCHI 3 BUKOPHUCTaH-
Hs miporpamHoro makety SPSS 20.0 (SPSS, Ywukaro,
Inninoiic). Yci 3HaueHHs p Oy ABOCTOPOHHIMH, a 3HA-
yeHHs p < 0,05 BBaXaay CTAaTUCTUYHO 3HAUYYILMM.

PE3VIJIBTATU TA OBTTOBOPEHHA

XBopi Ha XJ1J1, B akux giarHo3 BCTaHOBJIEHO MNicnA
nepeHeceHoi iHpekuir SARS-CoV-2

B minrpyny xBopux (miarpyna Ia), y axux XJIJI Oyna
JiarHOCTOBaHa TIIicig TiepeHeceHol iHdexuii SARS-
CoV-2, yBiiiluio 7 nauieHTiB, BCi Y0JA0BiKM Y Billi Big 45
1o 81 poky (cepenHiii Bik (61,42 £ 5,07) pokiB), IBOE —
yyacHuku JIHA. Tinbku B ogHoro xsoporo XJIJI Oyna
JiarHOCTOBaHA 4Yepe3 JBa Micslli ITcas MepeHeceHol
COVID-19 nHeBMOHIi, B iHIIMX MepioA MixX iHdeKIIieo
SARS-CoV-2 i piarHo3zom XJIJI craHoBuB Big 5 g0 17
Mmic. (B cepemapomy (11,0 = 2,51) mic.). Ilepebir Kopo-

Ta6naumusa 1

MATERIAL AND METHODS

Clinical data of 51 CLL patients who were admit-
ted to the Department of Radiation Hematology
of the National Research Center for Radiation
Medicine of National Academy of Medical
Sciences of Ukraine (NRCRM), from January
2020 (the beginning of SARS-CoV-2 epidemic) to
August 2023 were analyzed. The diagnosis of CLL
was based on clinical history, lymphocyte mor-
phology, and immunophenotypic criteria. The vast
majority of examined patients belonged to suffer-
ers of the Chornobyl NPP accident: at the nuclear
power plant: 19 (37.3 %) clean-up workers, 15
(29.4 %) inhabitants of radionuclide contaminated
areas and 17 (33.3 %) IR non-exposed patients.
The list of examined patients depending on SARS-
CoV-2 infection and vaccination against the coro-
navirus presented in Table 1.

Statistics were performed using the SPSS 20.0
software package (SPSS, Chicago, IL). All p val-
ues are two-sided, and p value < 0.05 was consid-
ered to be statistically significant.

RESULTS AND DISCUSSION

Patients with CLL diagnosed after a previous
SARS-CoV-2 infection

The subgroup Ia included 7 patients with CLL
diagnosed after a previous SARS-CoV-2 infection.
All of them were men aged 45 to 81 years (mean
age (61.42 £ 5.07) years), two patients were clean-
up workers. Diagnosis of CLL was established 2
months after COVID-19 pneumonia only in one
patients, in others the period between SARS-CoV-
2 infection and the diagnosis of CLL was from 5 to
17 months (on average (11.0 & 2.51) months). The

O6cTexkeHi xBopi Ha xpoHiyHy NimcounTapHy NeiiKeMilo 3anexHo Big nepeHeceHoi iHdekuii SARS-CoV-2 Ta

BaKUMHaLiT NpoTU KOpOHaBipycy
Table 1

Examined patients with chronic lymphocytic leukemia depending on the previous SARS-CoV-2 infection and

vaccination against the coronavirus

006cTexeHi nalieHTu

Mepexecnu indekuiio 0O3Hak nepeHeceHor iHpeKuiT

SARS-CoV-2 SARS-CoV-2 He BUSBNIEHO
: : With SARS-CoV-2 infection Without detected signs of
Examined patients in anamnesis SARS-CoV-2 infection

MepBuHHI xBOpI / primary patients 7 7
> BaKUMHOBAHI / vaccinated 2 0
> HeBaKUMHOBaHi / not vaccinated 5 7
[LiarHo3 BcTaHoBNneHni oo noyatky 2020 poky / CLL was diagnosed before 2020 13 24
> BaKUMHOBAHI / vaccinated 2 3

> HeBaKLMHOBaHI / not vaccinated

" 21
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HaBipycHOI iH(eKIlii OyB TSXKKWUM y TPbOX MAalliEHTIB
(rmotpedyBayiv CTalliOHAPHOTIO JIIKYBaHHS ), iHIIi MPOXO-
JIAJIN JIIKyBaHHSI BOOMA.

IMopiBHSAHHS TpoBOAWIN 3 TiArpymolo 10, Mo SIKOi BX0O-
JIUJIO TaKOX 7 MauieHTiB, B sikux XJIJI Oyna giarHocTtoBa-
Ha B TaKWI Xe€ TepioJ yacy, OIHAK O3HAK MEepEeHEeCeHOl
KOpoHaBipycHOI iH(peKIIii He Oyno. B miarpymy 16 Bxomm-
JIo 4 JonoBiku, 3 XiHKM y Bili Bim 59 no 77 pokiB (ce-
penHiii Bik (66,85 £ 2,37) pokiB). Po36ixXHOCTI 3a BiKOM
MiX miarpynamu HesiporinHi (p = 0,357).

Sk BugHO 3 maHmx Tabnuii 2, miarHo3 XJIJI y ma-
LieHTIB migrpynu la yacriiie 6yB BCTAHOBIIEHUI Y PO3-
TOPHYTIN cTanii 3aXBOpIOBaHHS. ¥ BCiX XBOpUX OYJIN 03-
HaKM reHepatizoBaHoi JdiMdaneHonarii. ¥ 4 mauieHTiB,
KpiM TOro, OyB BUCOKMU iHilliaAbHUU JIEMKOLIMTO3
(40 I'/m; 66,6 I'/m; 100 I'/n; 125 I'/n). Y TpboX NALIIEHTIB
MOYaTKOM 3axBOpIOBaHHs Oyia BUpa3zHa JdiMdaaeHo-
naTisg (mepeBaXHO KOHIJIoMepaTu JiMMaTUYHUX BY3JIiB
CepelOCTiHHS Ta YepeBHOI MOPOXHUHU 10 14 cM) Tipn
BiIHOCHO HEBHUCOKOMY JieiikouuTosi (9,4—12,82 I'/n).
BonHouac y nepudepuyHiil KpoBi Oysia MPUCYTHSI MO-
HOKJIOHAJIbHA MOIyJsiLisg B-KITiTUH 3 iMyHO(EHOTUIIOM
CD5*CD23*CD19", BmicT sixoi nepeBuirysas 5 I'/m. Li
JaHi, a TaKoX pe3yJbTaTH TiCTOJOTIYHOTO Ta iMy-
HOTiCTOJIOTIYHOTO MTOCTIKeHHST ypakeHUX JiMgaThy-
HUX BY3JiB (IOCTiIXEHi Yy JBOX XBOPMX) BilNoBimaiu
KPUTEPIisIM TIOCTAaHOBKM HiaTHO3y «IiM(poMa» 3 MaJnx
JIiMOI1IUTIB B cTadil Jeiikemizartii/XJLJI.

Bcim xBopuM miarpynu la mpu HanxoaKeHHi B CTallio-
Hap OyJia MpuU3Ha4YeHa Teparlis 3a CXeMaMU 3 BUKOPUC-
tanHIM putykcumaoy (R): R-CHOP (umknodocdamin,
JOKCOPYOIlIMH, BIHKPUCTUH, MPEIHi30JI0H) — 4 MalieH-

Ta6nuusa 2

course of the coronavirus infection was severe in
three patients (they required hospitalization), the
others were treated at home.

Comparisons were made with subgroup Ib,
which also included 7 patients with CLL diag-
nosed at the same time period, but there were no
signs of previous coronavirus infection. Subgroup
Ib included 4 men, 3 women aged 59 to 77 years
(average age (66.85 + 2.37) years). Differences in
age between subgroups are improbable (p = 0.357).

The diagnosis of CLL in patients of subgroup Ia
was more often established in the advanced stage of
the disease (Table 2). All patients had signs of gen-
eralized lymphadenopathy. In addition, four
patients had a high WBC (40 x 10°/L; 66.6 x 10°/L;
100x10°/L; 125x 10°/L). Three patients had marked
lymphadenopathy (mainly conglomerates of medi-
astinal and abdominal lymph nodes up to 14 cm)
with relatively low WBC (9.4—12.82x 10°/L). At the
same time, a monoclonal population of B-cells with
immunophenotype CD5"CD23*CD19" was pres-
ent in the peripheral blood, the content of which
exceeded 5 x 10°/L. These data, as well as the results
of a histological and immunohistological examina-
tion of the affected lymph nodes (examined in two
patients with marked lymphadenopathy) corre-
sponded to the criteria for a diagnosis of lymphoma
from small lymphocytes/CLL.

All patients of subgroup Ia upon admission to the
hospital were prescribed chemotherapy including
rituximab (R): R-CHOP (cyclophosphamide, do-
xorubicin, vincristine, prednisolone) — 4 patients,

OKpeMi NoKa3HMKK nepebiry xpoHiuHoi NiMdouuUTapHOi NerKeMmii y nepBMHHUX XBOPUX 3aN1€KHO Bif NnepeHeceHoi

KOpOHaBipycHoi iHdeKuii B aHamHesi

Table 2
Some features of chronic lymphocytic leukemia in primary patients depending on the history of coronavirus
infection
Moka3Huku Migrpyna la Migrpyna l6  BiporigHicTb po36ixHocTel
Features Subgroup la Subgroup Ib p value
Crapis 3axsoptoanHs 3a Binet / Stage by Binet
A 0 4 0,05
B 6 2
C 1 1
lnepneitkoumtos / Hyperleukocytosis 4 2 0,290
Jlimbaneronaris / Lymphadenopathy
> He3HauHa (po 3 cm) / insignificant (up to 3 cm) 0 5 0,01
> nomipHa (3—5 cm) / moderate (3-5 cm) 3 2
> BupasHa (6inblwe 5 cm) / marked (more than 5 cm) 4 0
TpuBanicTb nepiogy [0 No4aTky Tepanii, MeajaHa, Mic. 2 Mic. 36 wic. 0,027

Time-to-treatment period, median, months
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™, R + xsopam6ymn — 1 mauieHTt, R + 6eHnaMycTH —
1 nmauieHT. Ii npoBeneHHs cypOBOIXKYBAIOCH TO3UTUB-
HAM e(EKTOM: 3MEHIIYBAIMCh PO3MIpU JTiM(PATUIHUX
BY3J1iB, TTOKpAIIUJINCh MTOKA3HUKU TTepupepudHOi KPOBi
Ta 3arajbHe CaMOIlOUYyTTS. BpaxoBylouu KOPOTKUi
TEPMiH CITOCTepPEKEHHSI, BUCHOBKHM IIMOIO MOCSITHECHHS
peMicii 3aXBOpIOBaHHS Yy OibIIOCTI MaLiEHTIB 3pOOUTU
HeMoxuBo. TiNbKKM B OIHOIO MalieHTa OyB IpoBele-
HUI TTOBHUI KypC XiMiOTepareBTUYHOTIO JIiKyBaHHS (6
KypciB 3a cxeMoto R-CHOP y 3B’13Ky 3 BEJIMKOIO MyX-
JIMHHOIO Maco1o). JIoCITHYTO YaCTKOBY pPeMicito, OJHAK
yepe3 7 MicCsIIiB AiarHOCTOBAHO PELIMINB 3aXBOPIOBAH-
Hs. B minrpymi 16 morpeOyBaiu JikyBaHHS 4 3 7 XBOPUX,
IHILIMX MMOKa3aHb AJIs 1i NpU3HaYeHHs He Oyo (Tak 3Ba-
Ha rpyna «Watch and wait»). BinmoBigHO, TpuBaliCThb
nepioay 10 HEOOXimHOCTI MpU3HAYEHHS Tepallii, B LIMX
naiieHTiB Oyaa 3HauyHO aoBuow (p = 0,027).

Takum unHOM, OCHOBHOI0 0cobuBicTio XJIJI, sika po3-
BUHYJIACS Y XBOPUX IIiC/IsI TIePeHECEHO1 KOPOHaBipyCHOI
iH(eKIii, Oynu BupasHa JiMdageHomnatTia (po3Mipu
30UTbLIEHUX JTiM(aTUYHUX BY3JTiB OLTBII HiX 5 CM, Y Tpb-
0X XBOpHUX — Oinble 10 cMm), sika B YaCTHMHI BUMAAKIB CyII-
POBOIXYBaIach Tirnep:eiikonuro3oM (Bumie 40 I'/1), Ta
HEOOXiIHICTh pAaHHBOTO MPU3HAYEHHST TepaItii.

XBopi aki nepexsopisim Ha iHpekuiio SARS-CoV-2,

B skux giarHo3 XJ1J1 eBctaHOBNEeHUI 00 NoYaTKy
enipemir (13 ocib)

Ipyma obcrexxeHux mallieHTiB 3 miarHozoM XJIJI, BcTa-
HOBJIEHMM OO MOYaTKy emifeMii, sIKi mepexBOpiid Ha
COVID-19, cknaganack IepeBaxHO 3 0Ci0, ImocTpaxma-
JINX BHacIinok aBapii Ha YopHoounbebKii AEC i BKITI0-
yana: 6 yuacHukiB JIHA, 5 MemikaHIiB Teputopiii, 3a0-
PYIHEHUX palioHyKJigamMu, 2 ocid, SIKi He MaJli B aHaM-
He3si BBy 1B.

Ho 3axBoproBaHHsg Ha COVID-19 m’sath xBOpux He
noTpeOyBaIu MPOBENECHHS JIiKyBaHH (Imiarpymna «Watch
and wait»), B 4YOTUpPbOX 3 HMX uepe3 1-2 wmic. micis
iH¢eKIii BUHUKIIA HeOOXiIHICTh MPU3HAYEHHS Tepartii
yepe3 3pOCTaHHS KiJIbKOCTI JISMKOLIMTIB Ta/ab0 po3MipiB
JiMpaTHIHUX By31iB (Tpoe yyacHUKiB JIHA, oguH — 6e3
BruMBy IB B aHamHesi). Jluilne B omHOI MalliEHTKH
MOTipIIEHHS CTaHy HE CITOCTEPirayoch (Teparis po3Io-
yaTa yepe3 18 Mic. micisa nepeHeceHoi iH(eKIii)

Yot1upu nanieHTH 10 SARS-Cov-2 iHdexilii 3Haxoau-
JIUCh Y CTaHi peMicii BHAC/IiIOK paHill MTPOBEACHOIO JiKy-
BaHHS. B 01HOTO XBOPOIo 0o/ipa3y CIOCTePIirajoch CTpiMKe
3pPOCTaHHS KiIbKOCTI JielikouuTiB 1o 175 I'/n i peuyunus
aBTOIMYHHOI TE€MOJIITUYHOI aHeMii, B iHIIOro peuuanB
XJIJI po3BUHYBCSI MPOTATOM 2 MicC. MiCasl TOYaTKy
iH(peKIIii. ¥ TpeThoro XBOporo BiAMiueHO Mi3HIl penanB

R + chlorambucil — 1 patient, R + bendamustine,
1 patient. Therapy was accompanied by positive
clinico-hematological effects: decrease in the size of
lymph nodes, normalization of blood parameters
and general condition. Considering the short period
of observation, it is impossible to conclude regard-
ing the achievement of CLL remission in the most
of patients. Only one patient received a full course
of chemotherapy treatment (6 courses according to
the R-CHOP regimen due to a large tumor mass). A
partial remission was achieved, but early relapse of
the disease was diagnosed after 7 months. Four of
seven patients from subgroup Ib needed treatment.
The rest of patients did not have indications for pre-
scribing therapy (approach «Watch and wait»).
Respectively, period time-to-treatment was signifi-
cantly longer in subgroup Ib (p = 0.027).

Thus, the main feature of CLL, which developed
in patients after COVID-19 infection, was pro-
nounced lymphadenopathy (the size of the enlarged
lymph nodes is more than 5 cm, in three patients —
more than 10 cm), which in some cases was accom-
panied by hyperleukocytosis (> 40 x 10°/L), and
early treatment.

Patients with SARS-CoV-2 infection in which
the CLL diagnosis was established before the
beginning of epidemic (13 people)

This group of examined patients, in whom the
CLL was diagnosed before the beginning of epi-
demic, mainly consisted of the Chornobyl NPP
accident survivors and included 6 clean-up work-
ers, 5 inhabitants of radionuclide contaminated
areas, and two persons having no exposure to IR in
their history.

Before SARS-Cov-2 infection five patients did
not require treatment (subgroup «Watch and
wait»), but 1—2 months after COVID-19 infection
four of them needed starting treatment due to the
growth of WBC and/or the size of the [ymph nodes
(three clean-up workers, and one IR non-exposed
patient). Only one patient did not have changes in
CLL course (therapy was started 18 months after
the COVID-19 infection)

Four patients were in partial remission before
SARS-Cov-2 infection. One patient had a rapid
increase of WBC to 175 x 10°/L and a relapse of
autoimmune hemolytic anemia immediately, one
patient relapsed within 2 months after COVID-19
infection. In the third patient, a late relapse was
noted six months after the COVID-19 infection
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yepes miBpoKy micas nepeHeceHoro COVID-19 (3araibHa
TPUBAIICTb peMicii 81 Mic.) y BUTJISIAI 3HAYHOTO 30iIbIIEH-
HsI TiM(paTUYHUX BY3J1iB B KOPEHSIX JIETeHb, ITapaaopTaib-
HUX, MiXKaOpTOKaBaJIbHUX TIPU BiICYTHOCTI JIEHKOLIMTO3Y
(netikoumros 7,7 I'/m, BigcoTok JimM@oIuTiB B hopMmyti
nepudepnaHoi KpoBi 28 %). 3a3HaueHi MaLliEHTH HaJleXa-
JIM 10 KaTeropii mocTpaxaaarux BHACTiA0K aBapii Ha Yop-
HoOunbebKili AEC. Ha TpuBanocti pewmicii y omHiel
MNalieHTKU MepeHeceHa iHdeKisl He BimoOpa3uiach.

IH1Ii yeTBepo xBopux nepexsopisiu Ha SARS-CoV-2 B
JIerkiii ¢hopMi Ha eTari OpoBeASHHS XiMioTeparieBTUY-
HOTO JIiKyBaHHS. [IBO€ Malli€HTIB OTPUMYBAJIU Teparliio
3a cxeMoto R-COP, onun — R + GeHgaMycTWH, OIUH —
FCR (dpaynapabdin, nukinodocdamin, putykcumao).
JIikyBaHHs OyJl0 MPU3YIIMHEHO Ha mepion Big 1 mic. go
MiBPOKY, iCTOTHOTO MOTipIIEHHS CTaHy TAaIli€EHTIB He
CIIOCTEPirajaochk.

Bci xBopi, sgkuMm giarHo3 XJIJI OyB BCTaHOBJIEHUIA 10
noyarky ernigeMil Ta ki He XBOPiiM Ha KOPOHaBipyCHY
iH(}eK1Iil0, MPOXOAMIN TIJIaHOBE JIIKyBaHHS Y BiImileH-
Hi. OcobiMBocTell Tepediry 3axBOpIOBaHHS B HUX HeE
CIOCTEepiraaoch.

TakuMm 4yMHOM, Yy 3HA4YHOI YyacTMHU XBopux Ha XJIJI
(53,8 %), 3a oTpUMaHUMU MONEPEAHIMU TAHUMU, TTiCIs
TepeHeceHoi KOPOHaBipyCHOI iH(heKIlil BAHUKA€E MOTpe-
0a y moyaTkKy Opu3HAYEHHs CHeUuM@iyHOro JiKyBaHHS
abo cnocTtepiraeTbcst mporpecist 3axpoproBaHHs. Lli maHi
30iraroThcs 3 pesyJibTaTaMu, OTPUMaHUMU PYMYHCHKUMU
JociaigHukamu [9]. BaxiauBo BiAMIiTHIM, 11O B HAILIOMY
JMOCJiIKEHHI MepeBaXkHa OiUIbIIICTh MALliEHTIB, B SIKUX
Oynu BUsIBJIeHI o3HaKM BIMBY iHPek1ii SARS-CoV-2
Ha niepe6ir XJIJI, a caMe 11icTh 3 ceMM, HajeXalu 10 Ka-
Teropii rnmocrpaxnaaux BHacaigok aBapii Ha HAEC.

Hacnigkn BakumHauii npoTu KOPOHaBiPyCHOT
iHdekuil y xeopux Ha XJ1J1
3a peKoMeHaallisIMU, SIKi MiATPUMYIOTh AMEpUKAHChKE
reMaToJIoriyHe TOBapUCTBO, €BpoOIEliCbKa IeMaToJIo-
rivHa acomianisg, ERIC (EBporeiichka iHimiaTiBa 3 10-
ciimxenHs XJ1JI), HauioHanbHa OHKOJIOTiYHA Mepexa
CIHIA, Bcix xBopux Ha XJIJI B yMoBax pO3IMOBCIOAXKEH-
Hs iH@exuii SARS-CoV-2, ciig BaKIMHYBaTH SIKOMOra
IIBULIE, X04a KOXEH Mali€HT MOBMHEH OYyTU OlliHe-
HUM iHAUBigAyaabHO i MOXIUBI BUHATKM [10]. Pazom 3
TUM, B 0araTboX IOCIiIXEHHSX IOoKa3aHo, L0 edeK-
TMBHICTb BaKLIMHALIii LIi€l KaTeropii ocid HUXKYa, HIX Y
300POBUX OCi0O Ta Y XBOPUX Ha iHIIIi OHKOTeMaTOJIOTiuH1
3aXBOPIOBaHHS, OJHAK BOHA 3aXHUIIA€ MalieHTa i y pasi
po3BUTKY iH(eKIii, mepedir XJIJI 3HauHo aermmii [11].
Cepen 00CTeXXEHUX HAMM XBOPUX MOBHMIA KypC Bak-
muHanii nporu SARS-CoV-2 orpumanu 7 (13,5 %)

(the total duration of remission was 81 months). It
was noted a significant increasing of the lung’s
root, para-aortic, inter-aortocaval lymph nodes in
the absence of hyperleukocytosis (WBC 7.7 x 10°/L,
28 % lymphocytes in the peripheral blood). All
these patients were sufferers of Chornobyl NPP
accident. No influence of COVID-19 infection on
duration of remission found in the only one
patient.

The other four patients had SARS-CoV-2 infec-
tion in a mild form during chemotherapy treat-
ment. Two patients received therapy according to
the scheme of R-COP, one — R + bendamustine,
one — FCR (fludarabine, cyclophosphamide, R).
Treatment was discontinued for a period of one-six
months, no significant deterioration of the
patients’ condition was observed.

All patients who were diagnosed with CLL
before COVID-19 pandemic and who did not suf-
fer from coronavirus infection underwent planned
chemotherapy treatment. No features of CLL
course were observed in them.

Thus, in a large part of CLL patients (53.8 %
according to our preliminary data) after COVID-
19 infection he administration of specific treat-
ment was needed otherwise the CLL progression
was observed. These data are in accordance with
the results obtained by Romanian researchers [9].
It is important to note that in our study the major-
ity of patients with signs of the influence of SARS-
CoV-2 infection on CLL (namely six of seven)
belonged to the Chornobyl NPP accident sur-
vivors.

Results of vaccination against coronavirus
infection in CLL patients
According to recommendations supported by the
American Society of Hematology, the European
Hematology Association, ERIC (European Re-
search Initiative for CLL), the National Compre-
hensive Cancer Network, all CLL patients in
SARS-CoV-2 pandemia should be vaccinated as
soon as possible, although each case should be as-
sessed individually and exceptions are possible [10].
Yet, many studies showed that the effectiveness of
vaccination in such patients is lower than that of
healthy people and patients with other oncohema-
tological diseases, but it protects the patient and in
case of infection its course is much milder [11].
Among examined patients, only seven (13.5 %)
patients received a full course of vaccination against

273 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [po6nemu pagiauiiHoi meguuynxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2023. Bun. 28.

Ta6nuusa 3
Pe3ynbTatn BakuyuHauii y xsopux Ha XJUl

Table 3

Results of vaccination CLL patients against coronavirus infection

KinbkicTb KinbkicTb 3axBopinux =
Bakumx YcknagHeHHs BakuMHaLi
akynna BaKLMHOBAHMUX Ha SARS-CoV-2 crnanhe akunnay
Vaccine Number of vaccinated Number of persons with oo hlications of vaccination
persons SARS-CoV-2 infection P
CoronaVac 2 0 1 nauienT — vepe3 1 mic. nicns BakumHauii nporpecis XJ11 (cragis IV C,
neikoumto3 146 '/, nimpageHonartia), NO4aTok NikyBaHHs
One patient — CLL progression and start of treatment one month after
vaccination (IV C stage, WBC 146 x 10°/L, lymphadenopathy)
Oxford-AstraZeneca 4 4 1 naujeHT — TPaH3UTOPHMIA NiA oM KinbkocTi neikouwtie oo 31,6 [/n,
3 HaCTYMHOI0 HopManisauielo
One patient — a transient increasing of WBC up to 31.6 x 10%/L with
following normalization
Pfizer-BioNTech 1 0 Binpasy peumauns 3axBOPIOBaHHS, NOMeP Bif YCKIaAHeHb Tepanii

Immediately relapse of CLL, death from complications of the therapy

namieHTiB (ABo€ 3 HUX A0 AiarHo3y XJ1JI). EdbexTuBHICTH
BakIMHAalii Oyi1a Hu3bkolo: iH(ekuito SARS-CoV-2,
ninTBepakeHy nmo3utuBHUM I1JIP-tecToM, 3rogom Oyiio
JiarHOCTOBAHO Yy YOTUPBLOX 0cib (57 % BuUmankiB cepen
BaKIIMHOBaHMX). B Tabmumni 3 HaBemeHo JeTalbHI Ha-
chigky BakiuHauii. [IpyHaliMHi y 1BOX XBOPUX PO3BU-
HYBCSI peLIMINB OCHOBHOTO 3aXBOPIOBAHHSI.

BHUCHOBKU

1. 3a monepenHimu ganumu, XJIJI, akuit po3BUHYBCS Y
XBOPUX ITiC/II MEpPeHeCeHOi KOPOHaBipyCHOI iH(EKIIl,
Ma€ TeBHiI OCOOJMBOCTI KJIIHIYHOI KapTUHU: BHpa3Ha
nmimdaaeHoraTisa, TKa B YaCTWHiI BUMAAKIB CYIIPOBOJ-
KYEThCS TiMepaeiKoLMTO30M, i HEOOXiIHICTh PAHHLOTO
MpU3HAYEHHS Tepartii.

2. Y 3HauHoi yactuHu xBopux Ha XJLJI (53,8 %), 3a or-
pUMaHUMM MONEPeIHIMU NAHUMMU, TIiC/as1 TepPeHEeCEeHOl
KOpOHAaBipycHOI iH(deKIIil BUHMKJIA MOTpeba y Mpu3Ha-
YeHHi crneuurdiyHoro JiKyBaHHsI a0O cHoCTepirajach
MPOTpecis 3aXBOPIOBaHHS.

3. IlutanHsa mono e(eKTUBHOCTI MPOBEACHHS BaKIIM-
Hawii xsopuMm Ha XJIJI 3anuinaeTbest AMCKYyTaOETbHUM,
OCKIJIBKM YMCJIO CIIOCTepeKeHb OYJI0 HEBETMKUM i 3pO-
OMTH OCTaTOYHI BUCHOBKM Ha JaHUI 4ac HEMOXKJIMBO.
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L. Blixt, G. Bogdanovic, M. Buggert et al. Leukemia. 2022. Vol. 36, no.
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SARS-CoV-2 (two of them before the diagnosis of
CLL). Vaccination efficiency was low: SARS-CoV-2
infection, confirmed by a positive PCR test, was
subsequently diagnosed in four people (57 % of vac-
cinated cases). the detailed results of vaccination are
presented in Table 3. At least two patients developed
a relapse of CLL soon after vaccination.

CONCLUSIONS

1. According to our preliminary data, CLL, which
developed in patients after COVID-19 infection,
has certain clinical features: pronounced lym-
phadenopathy, which in some cases is accompanied
by hyperleukocytosis, and the need for early thera-
py

2. The starting treatment was needed or CLL has
progressed after COVID-19 infection in a large part
of patients (53.8 %) with a previously established
CLL diagnosis.

3. The question about vaccination of CLL patients
remains debatable, since the number of observa-
tions was small and it is currently impossible to do
final conclusions.
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