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ABSTRACT

Relevance: The SARS-Cov2 pandemia caused an unparalleled health crisis that directly affected the course and treatment of patients
with hemoblastosis. Hematologists faced an extraordinarily challenging situation due to the administered chemotherapy along with the
treatment of the concomitant infectious pathology of coronavirus infection (CVI). However, there were no clear recommendations and
approved protocols for diagnosis and treatment for this category of patients for the described period. Patients with hematological
malignancies are generally more susceptible to infections due to immunosuppression caused by their disease and the deteriorating effect

of treatment on the immune system.

The study aimed to investigate and analyze the impact of the SARS-Cov-2 viral infection on mortality from oncohematological

diseases.

Methods: Data for the retrospective cohort study was obtained from patient electronic medical records. CVI was confirmed by a
positive PCR test for SARS-Cov-2 RNA and chest computed tomography. All patients underwent a determination of the disease status
at the time of admission to the department. Further, the therapy performed was estimated, and a descriptive analysis of the treatment

results was carried out.

Results: From July 2020 to July 2021, 56 patients with hemoblastosis and hematopoietic depression with concomitant CVI were
treated in the CVI-1 department of the National Research Oncology Center (Astana, Kazakhstan). During this period, 2 patients died,
and the mortality rate was 3.6%, while at the specialized hematology department, the mortality rate in 2020 amounted to 2.9% (26 deaths

per 904 patients).

Conclusion: Our department’s results conclude that without systemic antitumor therapy for hemoblastosis and achieving remission,
the treatment of infectious complications will be ineffective. SARS-CoV-2 infection during or after systemic anticancer therapy does not

dramatically affect mortality from COVID-19.
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Introduction: The COVID-19 pandemia caused an un-
paralleled health crisis that directly affected the course
and treatment of patients with hemoblastosis. Hematol-
ogists faced an extraordinarily challenging situation due
to the administered chemotherapy along with the treat-
ment of concomitant infectious pathology of coronavi-
rus infection (CVI). However, there were no clear recom-
mendations and approved protocols for diagnosis and
treatment for this category of patients for the described
period [1-4].

Patients with hematological malignancies are more
susceptible to the virus [5-6] due to the secondary immu-
nodeficiency that appears against the disease and the de-
teriorating effect of treatment. These patients have a more
aggressive course of viral infection [7-9].

According to international experience, patients with
COVID-19 were transferred to a hospital for infectious dis-
orders, with chemotherapy being suspended for an indef-
inite period, which resulted in a detrimental impact on the
prognosis [10-11]. Given the spread of CVI in the Repub-
lic of Kazakhstan, also among patients with hemoblas-

toses, the management of the National Research Oncol-
ogy Center (NROC, Astana, Kazakhstan) proposed to the
Ministry of Health of the Republic of Kazakhstan to open
a specialized department at NROC for patients with onco-
hematological diseases and concomitant COVID-19. In July
2020 in Astana, the only infectious disease department in
the Republic of Kazakhstan was deployed to receive on-
cohematological patients with CVI who needed treatment
for the underlying disease and concomitant infectious pa-
thology by a multidisciplinary group of hematologists, in-
fectious disease specialists, and resuscitators. In this study,
the impact of the COVID-19 virus on the course and prog-
nosis of oncohematological diseases was analyzed by si-
multaneously prescribing chemotherapy and treating the
infectious pathology of COVID-19.

The study aimed to investigate and analyze the impact
of the SARS-Cov-2 viral infection on mortality from onco-
hematological diseases.

Materials and Methods: Patient data were taken from
their electronic medical records and analyzed retrospec-
tively. The NROC Local Ethics Committee approved the
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study (Minutes No. 18 of 01/25/2023). The study included
patients of both sexes over 18 years of age with confirmed
oncohematological diseases and concomitant coronavirus
infection. Concomitant CVI was confirmed by a positive
PCR test for detecting SARS-Cov-2 RNA and chest comput-
ed tomography. All patients included in the study were as-
sessed for their disease status at admission to the depart-
ment (debut/remission/relapse). Descriptive statistics were
used to summarize the patient demographic and clinical
characteristics. Percentages were calculated; the number
and percentage of patients in each category demonstrat-
ed the distribution of categorical variables such as gender,
diagnosis, and disease status.

Results: For the period from July 2020 to July 2021, 56
patients with hemoblastosis and hematopoietic depres-
sion with concomitant CVI were treated in the CVI-1 de-
partment of NROC. The patients were aged 18 to 66 years
when contracting CVI. The distribution by gender was
even: 27 women vs 29 men.

Among 56 patients, there were 9 patients with multiple
myeloma (MM), 9 patients with acute lymphoblastic leu-
kemia (ALL), 2 with myelodysplastic syndrome (MDS), 28
with acute myeloid leukemia (AML), 3 with chronic mye-
loid leukemia (CML), 2 with Hodgkin’s lymphoma (HL), 3
with diffuse large B-cell ymphoma (DLBCL). There were 14
patients with “Debut” hemoblastosis (ALL-1; AML-10; MDS-
1, DLBCL-1, CML-1); all patients with AML and ALL under-
went induction courses of chemotherapy. Regarding the
disease status, 14 patients had the onset of hemoblasto-
sis, 35 patients had remission status, and 7 patients had a
progression or relapse. In general, responses to the ther-
apy for hemoblastosis were achieved regardless of an in-
fectious pathology and were comparable to patients
treated without COVID-19. Complications were similar to
post-chemotherapy cycle complications in patients with-
out concomitant CVI and included oral mucositis, febrile
neutropenia, probable invasive pulmonary aspergillosis,
and bilateral hydrothorax.

Patients were treated for the underlying disease and
therapy for concomitant infectious pathology. For CVI
therapy, patients received glucocorticoid therapy with
dexamethasone, anticoagulant therapy with Enoxaparin
sodium or heparin, and oxygen therapy [12].

To assess the impact of COVID-19 on hospital mortali-
ty, we compared the mortality rates at the CVI department
and our Center’s specialized Hematology Department in
2020 (Table 1). This comparison suggests that COVID-19
did not significantly affect hospital mortality among pa-
tients with oncohematological diseases treated in the CVI
department. However, further investigation with larger
patient cohorts and consideration of additional factors like
disease stage and specific diagnoses is required to sup-
port these findings.

Table 1 - Mortality rates among oncohematological patients
at NROC (July 2020 - July 2021)

Department Szériggle M%g?é'ty
CVI Department (SARS-Cov-2 positive) 56 3.6%
Specialized Hematology Department 904 2.9%

A chi-square test to compare mortality rates between
the departments yielded a chi-square value of 0.0865
(df=1, p<0.05), indicating no statistically significant dif-

ference between the mortality rates in the two depart-
ments. Therefore, SARS-CoV-2 infection during or after
systemic anticancer therapy does not dramatically affect
mortality from COVID-19 in patients with oncohemato-
logical diseases.

Discussion: The study shows that patients with blood
cancers had a higher mortality rate from coronavirus infec-
tion. This prompted the oncology communities in differ-
ent countries to recommend changing the treatment regi-
mens for cancer patients and, if possible, reducing the risk
of infection in hospitals or postponing treatment.

It was evidenced in the study conducted by research-
ers from the Specialized Oncology Center of Spain (Bar-
celona) for adult patients with 26 beds: “The Institut
Catala d'Oncologia-Hospital Duran | Reynals,” in the first
months of the pandemic (13/12/2020-12/04/2020). They
noted that hematological cancer patients have a high-
er mortality rate compared with non-immunocompro-
mised patients. The inpatient mortality rate was 46%,
and only 1 patient out of 12 recovered. There was also a
decrease in initial visits by 55% and a delay in chemother-
apy courses by 19%. Higher mortality was observed in in-
dividuals over 70 years of age and at D-dimer levels >900
mcg/L (p= 0.04). In conclusion, it was stated that the COV-
ID-19 pandemic is associated with increased mortality in
hematological patients [13].

However, accumulated data and analysis of a larg-
er number of patients showed that such results were ob-
tained largely due to the congestion of multidisciplinary
hospitals and comorbidities in these patients, which deter-
mined the overall severity of the condition. In cases where
anti-epidemic measures were correctly organized in a spe-
cialized hospital, the coronavirus infection did not dra-
matically affect the course of the oncological process, and
there was no need to change the treatment tactics. Now,
oncologists recommend not to postpone cancer treat-
ment in most cases [14].

In July 2020, the Hospital Universitario de Burgos re-
searchers determined that the epidemiological behavior
of community-acquired respiratory viruses among can-
cer patients is similar to the general population’s behav-
ior. Cancer patients appear to carry a higher risk of severe
events. However, among patients suffering from hemato-
logical diseases, no increase in COVID-19 infections was
observed [13, 15].

According to the results of complex therapy of patients
with hemoblastoses and hematopoietic depressions with
infectious pathology in the CVI department of LLP NROC,
in the course of treatment, we managed to avoid relapses
or progression of the underlying disease, due to the timely
start of treatment of the underlying disease.

Moreover, patients with the debut of an oncohemato-
logical disease were administered a course of chemother-
apy on time since untimely started chemotherapy signifi-
cantly worsens the prognosis of these patients.

Over the entire period of functioning of the CVI de-
partment, 2 patients were deceased, and the mortality
rate was 3.6%, while in the specialized hematology de-
partment, the mortality rate in 2020 amounted to 2.9%.
Patients of oncohematology departments No. 1 and No. 2
received the analogous treatment as the CVI department
patients with the same nosologies but without additional
treatment for COVID-19 infection.
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Conclusion: During the working period (July 2020 -
July 2021) of the infectious diseases department estab-
lished for the treatment of patients with oncohemato-
logical diseases based on LLP “NROC,” it was determined
that there is no need to postpone the treatment of blood
cancers (chemotherapy) against the backdrop of COV-
ID-19, as this may worsen treatment prognosis. Further-
more, analysis of the outcomes showed the effective-
ness of the early appointment of pathogenetic therapy
for coronavirus infection (glucocorticosteroids, anticoag-
ulants, oxygenation), which made it possible to achieve
certain success.

Despite the conflicting world data, based on our de-
partment’s results, it can be concluded that without sys-
temic antitumor therapy for hemoblastosis and achiev-
ing remission, the treatment of infectious complications
will be ineffective. Finally, contracting SARS-CoV-2 during
or after completion of systemic anticancer therapy does
not dramatically affect mortality from COVID-19. Howev-
er, these results are limited due to the small sizes of both
groups and require further investigation. Due to typically
low survival among hematology patients, collecting a siz-
able cohort within a single center remains exceptionally
challenging.
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AHJIATIIA

COVID-19 KE3IHJIET'l TEMOBJIACTO3/1bI KEIIEH I TEPAIUSHBIH HOTH)KEJIEPI:
«YJTTBIK FBLJIBIMU OHKOJIOTUSI OPTAJIBIFBI» JKILC
KH-1 BOJIMIIECI HETI3IHIETT MOHOOPTAJIBIK TOKIPUBECI
(ACTAHA, KA3BAKCTAH)

P. Bunvoanosa', A. Mykascanos', B. Kemaiikun', A. Kapabexos', K. Canapéait’, 3. Xamumosa', K. Kyanvuu'

1«¥nTTbIK FBINbIMI OHKONOTMANbIK opTanbliky XKLUC, ActaHa, KasakctaH Pecny6bnukace

Oszexminizi: SARS-Cov2 cemobracmosben ayvipamvii HAYKAcCmapowly d2blMbl MeH eMine mikenell ocep emkeH meHoeci HeoK OeHCAYIbIK
0az0apuicoin myovipobl. I emamonoemap KOpOHAGUPYCMbIK UHDEKYUSHBLY KAMAP JHCYPEemin JHCYKNALbl NAMOIOUACHIH eMOEYMeH KAmap jicyp-
2i3ineen xumuomepanusaa 6auIaHbICMbl MOmMeHule Kublh scazoaiiza man 0010sl. Anaiida, cunammanaan Kezeyoeei nayueHmmepoiy ocvl ca-
Hamol yulin OUAZHOCIUKA JCOHe eMOey OOUbIHUA HAKMbL YCoIHbICMAp MeH OeKkimineen xammamanap 6012am xcok. Iemamonousivlk kamepii
icikmepi 6ap Haykacmap, s0emme, aypyOar myblHOA2aH UMMYHOCYRPECCUA2A HCOHE eMHIH UMMYHOBIK JCyliece 9cepiniy Hawaprayvina oaii-

Janvlemul uHekyusiapaa keobipex Geiim.

3epmmeyodin maxcamol — SARS-Cov-2 supycmulk uHeKyuscolHbl OHKO2EMAMONOLUANBIK AYPYIaApOan 60Iamull O1iMee dCepin 3epmmey

JiCOHe manoay.
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Aoicmepi: Pempocnekmuemi kocopmmul 3epmmey yuiH nayuenmmepoiy oepexmepi nayueHmmepoiy 31eKmpoHObl MeOUYUHALbIK HCA3-
banapvinan anvinovl. Koponasupycmuoix ungexyus COVID-19 PHK anvikmayea apuanean oy IITP coinagvimen, conoaii-ax Kkeyoe KyblCbllblly
Komnwvromepik momozpaguscvimer (KT) pacmanovl. bapnvlk Haykacmap 6enimueze myckeH ke30ezi aypy Hcaz0atlblH AHbIKMayoan emmi. Opi
Kapail gcypeizinieen mepanus 0A2aianbin, emoey Homugicenepine CUnammamansl maioay sHcypeizinoi.

Homuoicenepi: 2020 scoinoviy windeci men 2021 sncolndviy wiindeci apanviebinoa ¥immolx 2bl1blMU OHKOIO2US OpMaibi2biHbly (Acmana,
Kasaxcman) KH-1 bonimwecinde eemodaacmos scone 2eMonodmukansvl oenpeccusmen xamap sxcypemin KU bap 56 nayxac emoenoi. Ocor
Kezenoe 2 HayKac Kaumoic 000bl, O1iM-dHcimim Kepcemkiuii 3,6% 6onca, MaAMaHOAHOBIPbIIZAH 2eMaAMON02Usl DONIMUECTHIH ONIM-HCIMIM KOp-
cemxiwi 2020 scvrnvl 2,8% Kypaow (904 naykacmuiy 26-cuol Kaiimuvlic 6010b1).

Kopvimuinowt: bizoiy 6enimiue HyMblCblHbIE HOMUdICEePIHe CylieHe OMblpbln, 2eM0O1acmo30bl JHCylleli ICIKKe Kapcbl Mepanusicol3 HCoHe
pemuccusia Ko gcemrizoecmen, UHPEKYUIbIK ACKbIHYIAPObL eMOey MUiMci3 601adbl 0en Kopblmuvinobl dcacayea 6onadel. Kamepii icikke
Kapcul scytieni mepanusi kezinoe Hemece o0an Keuin SARS-CoV-2 ungpexyusicor COVID-19-0an 6oramuin enimee aumapnvlkmaii ocep emneuoi.

Tyiiinoi co3oep: cemobnacmos, COVID-19, bondcam, onkoeemamono2us, O1im, MUeiomd, 1eiKkos.

AHHOTALUSA

PE3YJbTATHI KOMILIEKCHOM TEPAIIUU TEMOBJIACTO30B IIPU COVID-19:
OIIBIT MOHOLEHTPA HA BA3E OTJAEJIEHUSA «KU-1»
TOO «<HAITMOHAJIBHBI HAYUYHBII OHKOJIOTMYECKWI IEHTP»
(ACTAHA, KA3AXCTAH)

P. Bunvoanosa', A. Mykasicanos', B. Kemaixun', A. Kapabexoé', K. Canapoair’, 3. Xamumosa', K. Kyanouu'
ITOO «HaunoHanbHbIi Hay4HbIV OHKONOr4YeckIi LieHTpy», AcTata, Pecnybnuka KasaxcTaH

Axmyansnocmo: SARS-Cov2 svizean becnpeyedenmublii Kpusuc 30pagooxpanenus, Komopulii HenoCcpeoCmaeHHo NOIUAL Ha medeHue 3a-
bonesanuli u neverue 6oNbHLIX 2emodacmosamu. I emamono2u OKa3anUCy 6 Ype3gblualiHo CLOMUCHOU CUMYAYUL 8 C6A3U C HA3HAYEHUEeM XUMU-
omepanuu Hapa0y ¢ AeyeHueM Conymcmsyiowell uH@PexyuonHol namono2uu Koponagupychotl ungexyuu. OOHAKo YemKux pekomeHOayull u
YMEepIHCOeHHbIX NPOMOKON06 OUASHOCTNUKIL U IeYeHUs OAHHOU Kame20puu D0NbHbIX 6 ONUCbIBaeMblll nepuod He Oviro. Ilayuenmul ¢ 2emamono-
2UYeCKUMU 310KAYeCMBEeHHbLIMU HO8000PA3068aAHUAMU, KAK NPABUIO, D01ee 80CHPUUMUUEH] K UHPEKYUAM U3-30 UMMYHOCYIPECCUU, BbI36ANHOU
3abonesanem, u ycuieHus 6030eicmeus 1e4eHnis Ha UMMYHHYIO CUCTeM).

Lens uccneooganusn — uzyuums u npoanaiusuposams eauanue supycroti ungexyuu SARS-Cov-2 na cmepmuocms om oHKo2eMamono2u-
yeckux 3a6071e6aHuL.

Memoowi: Jlannvle nayuenmos 015 pempocnekmugHo2o Ko20pmHno2o uccied08ans Oblau NoIyueHsl U3 1eKmpOHHbIX MeOUYUHCKUX Kapm
nayuernmos. Koponasupycrnas ungexyus noomeepacoena nonoxcumenvuvim pesyavmamom I1I{P-mecma na evissnrenue PHK COVID-19, a
maxkaice kKomnvromephoi momoepaguu (KT) opeanos epyonoii kniemxu. Becem nayuenmam na momenm nocmynienus ¢ omoeienue npogoousiocs
onpedenenue cmamyca 3abonesanisl. Jlaiee oyeHusaniach npoeeoeHHas mepanus i npoEoOUNCs ONUCAMENbHBIIL AHANU3 PE3VIbINANOS JIe4YeHUs.

Pesynvmamut: 3a nepuoo c uiona 2020 e. no uione 2021 2. 6 omoenenuu KHU-1 Hayuonanvhoz2o nayunozo onkonozuyeckozo yenmpa (Acma-
na, Kazaxcman) nponeueno 56 nayuenmos c 2emodracmosamu u denpeccueli kposemeoperus c conymemsyoweti KHU. 3a smom nepuoo ymepino
2 nayuenma, remanvrnocms cocmasguna 3,6%, mozoa Kax 1emanbHOCHb CReYuaIu3upoSaHHO20 2eMaAmon0eU4ecKozo omoeneHus cocmasuid
2,8% 6 2020 200y (26 cmepmeii na 904 601bHbIX).

3axniouenue: Ilo pesynomamam pabomel nawe2o omoeneHus MOICHO COenans 8b1600, Yno 6e3 CUcmeMHOl NPOMUEOONYX01e80ll mepanuu
2eMO61acmO308 U O0CMUICEHUS. PEMUCCUL JleYeHUe UHPEKYUOHHBLX 0CL0dCHeHUll 6ydem Heahdexmusnbim. Unpexyus SARS-CoV-2 6o epems
WU nocie CUCMeMHON NPOMUBOPAKOBOLE Mepanull He OKA3bl6aen Cyuecmeenno2o eauanus na cmepmuocmes om COVID-19.

Knrouegwie cnosa: cemobnacmos, COVID-19, npozcros, OHKO2eMamono2us, cMEPMHOCHb, MUELOMA, JIeUKEMUSL.
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