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SCIENTIFICALLY SUBSTANTIATED APPROACHES TO THE ORGANIZATION OF HEMATOLOGICAL CARE IN THE
CONTEXT OF THE COVID-19 PANDEMIC: A COMPREHENSIVE REVIEW

Resume: The COVID-19 pandemic has presented significant challenges to healthcare systems worldwide, particularly
affecting patients with non-communicable diseases like hematological disorders. These patients are often
immunocompromised and require continuous care, making it crucial to maintain service provision during health crises.

The aim is to study the effectiveness and adaptability of various methods in organizing medical aid for hematological
patients in the context of the COVID-19 pandemic, considering the research and practical approaches from different regions
of the world.

Materials and methods: This study employs a literature review methodology, systematically analyzing scholarly articles
from multiple databases, including PubMed, Scopus, and Web of Science. The articles were selected based on specific
inclusion and exclusion criteria, focusing on those published between 2020 and 2023 that discuss the organization of
hematological care during the COVID-19 pandemic.

Results: The results demonstrate a global consensus on the importance of adaptive strategies for managing hematological
care amidst the pandemic. Telemedicine has been widely adopted, providing continuity of care, though challenges persist.
Triage protocols were developed to prioritize vulnerable patients, and convalescent plasma therapy emerged as a promising
treatment for high-risk groups. Personalized treatment strategies, considering individual risk assessments and the need to
limit immunosuppressive effects, were also prevalent in the reviewed literature.

Conclusion: The COVID-19 pandemic has necessitated novel, scientifically grounded approaches to organize effective
hematological care. Despite the challenges, the healthcare community’s global efforts underscore the resilience and
innovation in health systems. Insights drawn from this study can inform ongoing and future responses to health crises,
thereby ensuring continuity and quality of care for hematological patients.

Keywords: COVID-19, hematological patients, telemedicine, triage protocols, convalescent plasma therapy, personalized
treatment strategies, pandemic response, healthcare organization.
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HAYYHO-OBOCHOBAHHBIE IOAXO0/1bI K OPTAHU3ALIMM MEAULIMHCKOM IMTOMOIIY MALIMEHTAM
TFEMATOJIOTHYECKOT O [TPO®HJIA B YCJTOBUAX NAHAEMHH COVID-19

Pesiome: [langemusa COVID-19 mpefcraBiisieT 3HAYUTeJsIbHble BBI3OBBI JJI1 CUCTEM 3/paBOOXpaHEHUs BO BCEM MHpe,
0COBEHHO BJIMAA Ha TALMEHTOB C HeMHPEKLMOHHBIMH 3a60/IeBaHUAMH, TAKHMH KaK reMaToJI0rHYecKre pacCTpocTBa. ITH
NalMeHThbl YaCTO MMEIT CHWKEHHBIM UMMYHUTET U TPeOGYyIOT HENpPepbIBHOTO YX0Ja, YTO JieJlaeT BaXKHbIM NOJJepxaHHue
npesoCTaBJIeHHUSA YCIYT BO BpeMs KPU3HCOB B 06J1aCTH 3/ipaBOOXpaHEHUS.

Ilesb Hcc/eA0BaHUA COCTOMT B M3ydyeHHH 3GGEeKTHBHOCTH M aJANTHBHOCTU PA3/JMYHBIX METOJOB OpraHU3alUU
MeJULUHCKOW MOMOIIU reMaToJIOrMYeCKUM NalueHTaM B KoHTekcTe maHZeMuu COVID-19, yuuThiBas ucciefoBaHUs U
NpaKTHYEeCKHe MOIXO0/bI U3 Pa3HbIX PETMOHOB MHUPA.

Martepuajibl U MeTOAbl: B [JaHHOM HCC/IeJOBaHWM MCHOJB3YeTC MeTOAUKAa 0630pa JIMTePaTypbl, CUCTEMATHYECKU
aHaJIM3UPys HAay4dHble CTATbU M3 HECKOJbKHX 6a3 JJaHHBIX, BKlodasg PubMed, Scopus u Web of Science. CtaTtbu 6b111
O0TOOpaHbl HAa OCHOBE KOHKDETHBIX KPUTEpPHEB BKJIOUEHHS M HCKJIOUYEHHUS, COCPEelOTOYMBAsCh HAa TeX, KOTOpble GbUIM
ony6simKoBaHbl Mexay 2020 u 2023 rogaMu U 06CyKJAI0T OPraHU3alUI0 TeMaTOJOrMYecKOro yXoJa Bo BpeMsl MaHAeMUU
COVID-19.

Pe3ysbTaThbl: Pe3ysbTaThbl A€eMOHCTPUPYIOT MUPOBOH KOHCEHCYC OTHOCHTEJIbHO BaXKHOCTHM aJANTHUBHBIX CTPAaTerud JJis
YIpaBJeHUs] TeMaToJIOTHYECKUM YXOJOM B YCJOBUSIX MNaHAEMHH. B paccMOTpeHHOH JiMTepaType TakXKe IIHPOKO
Npe/CTaB/JeHbl IEePCOHAJM3UPOBAHHbIE CTPATETHH JIEYEHHs], YYMUTHIBAIOIME WHAWBHJYaJbHble OLEHKH pHCKa |
He06X0AMMOCTb OTPAHUYUTh UMMYHOCYTIpeCCHBHbIE 3)EKTHL

3axoyenue: [langemusa COVID-19 noTpe6oBasia HOBBIX, HAYYHO-060CHOBAHHBIX TOAX0/0B K OpraHu3alyy 3¢ peKTHBHOTO
yXo/Jia 3a MalMeHTaMH C reMaTOJIOTMYeCKUMH 3a60/eBaHUSAMU. HecMOTpsl Ha BBI30BBI, IV100a/bHbIE YCHJIHS COOGIECTBA
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3/lpaBOOXpAaHEHHUsI INOJYEPKUBAIOT YCTOMYMBOCTb M WHHOBAILLMOHHOCTb B CUCTEMAax 3/paBOOXpaHeHHs. BbiBozpb,
noJiyyeHHble B 3TOM MCC/IEJOBAaHUM, MOTYT MHPOPMUPOBATH TEKYLIYI0 W OYAYIYIO PeaKL{I0 Ha KPU3WUCbl B 00J1aCTU
3/lpaBOOXpaHeHUs1, 06ecrieyrBast HENPEPbIBHOCTb U KAYECTBO YX0/a 32 reMaToJIOTHYeCKUMH NaljMeHTaAMH.

KmoueBble csoBa: COVID-19, remaToJIOTHYeCKME MaLUEHTBI, TeJEeMEeAUIMHA, IMPOTOKOJbl TPHAXa, Tepanus
KOHBaJIECLIEHTHOH IJ1a3MO#, IepCOHAIM3UPOBAHHbIE CTPATETMM JIEYEHUs, peakUus Ha MaHAEMHUI0, OpraHusalus
3/lpaBOOXpaHEHHUSI.

COVID-19 MAHAEMUSCBI JKAF JAWIBIHJIA TEMATOJIOTHS/IBIK HAYKACTAPFA MEAMIMHAJIBIK KOMEKTI
YIBIM/JIACTBIPYIbIH, FbIJILIMU HETI3JIEPI
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1«C.2K. AcpeHdusipoe amuviHdarbl Kazak ¥ammobik meduyura yHusepcumemi» KeAK, Aamameul K, KazakcmaH Pecny6aukacyt
20pmanvik A3usdarsl HeahaHdbiK deHcayablkmbl 3epmmey opmanbsiFsl Aamamel K, KazakcmaH Pecny6aukacoil.

Ty#in: COVID-19 naHeMusiChbl AYHUEXKY3IIK AeHcaybIK XKyHdeciHe 6ip Me3eTTe MaceJiesiep MeH MYMKIHZIKTep aJibI KeJil,
reMaTOJIOTUSIJIBIK, aypyJIapAblH, 3epTTeJlyi 9/licTepiHe XaHa e3repicTep eHri3zi. 3epTTey MaKaJacblH/a MaHeMUs Ke3iH/eri
reMaToJIOTHS/IBIK, KbI3MeT YHBIMAACTBIPY KbI3MeTi MeH eMJiey CTpaTerusjapbl 3epTTeJiil, COHFbI YII XKbLI KeJseMiHAeri
»KapHsiJIaHFaH FbUIBIMU 3ePTTeY KyMbICTapbIHa 9/1e6U TaJliay »KacajblHa/(bl.

3eptrey M™Makcatbl COVID-19 naHfeMusicbl Ke3iHJAeri reMaTOJIOTHUAJBIK MNaljMEeHTTepre MeAULMHAJBIK KeMeK
yUBIMZACcTBIpyAa TYpJli 9icTep/iiH acepi MeH 6elimMAiniriH 3epTTey.

Marepuanaap MeH ajicrep: by 3epTTey/ie a/ie6ueTTepre 10y 9ici KoJAaHbLIa bl aTan aiTap 6osicak PubMed, Scopus
koHe Web of Science gepekTep KopJiapblHaH 9p TypJi FbUIBIMM MaKaJjajap/Abl Kydesi Typae Tanjgay. Makasanap
KepceTiJireH KOCbIMIA >K9He ILIbIFapy KpUTepuitjepi 6GoibIHIIA TaHAasbln aabiHbi,COVID-19 nmanpeMusicel KesiHzeri
reMaToJIOTHUSAJIBIK, KbI3MeT YUbIMAACTBIPY TypaJsibl XapusiaanFad 2020 »xoHe 2023 xbljjap apasblFbIHAaFbl MaKalaaapAbl
YCBIHBLIFaH. ATaJIMBIII 3ePTTeY )KYMbICTApbIHA CaJIbICTBIPMaJIbl 3€pTTEY XKYprisiaji.

Hatmxkenep: [lanzeMusi KapcaHbIHJAaFbl TeMaTOJIOTUSJIBIK KbI3METTI YHBIMJACTBIpyAQ aJalTHUBTI CTpaTerusiap/blH,
MaHbI3/IbLIBIFBI TYpaJibl 9/le0UeTTepre opTakK aHa/IM3 acalbIHbII, aHbIKTa/bL.

KopbiTbiHAbl COVID-19 nanAeMusiCchl reMaTOJIOTHAIBIK, KbI3MET YHBIMAACTBIPY/IA XaHa, FhIBIMU HeTi3ZereH Tacinaepni
KaKeT eTTi.

Tyi#ingi cesaep: COVID-19, remaToJIOTHUAJIBIK, HayKacTap, PeKOHBaJIECHEHTTI IJa3MaJblK Tepanusi, »KeKeJeHJipiireH
eM/iey CTpaTerusiiapsl, MaHAeMUsIFa KApChl 9peKeT, JeHCayJIbIK CaKTay YHbIMBI.

Introduction: The COVID-19 pandemic has exerted a gradual shortage of raw materials, leading to a phased
unprecedented pressure on healthcare systems transition to alternative energy sources) [1-8]. The novel
worldwide, posing unique challenges for medical coronavirus disease 2019 (COVID-19) pandemic has had
practitioners, particularly those dealing with patients a significant impact on global health. In addition to the
suffering from hematological diseases. The COVID-19 respiratory symptoms that are commonly associated with
pandemic, caused by the novel SARS-CoV-2 virus, has COVID-19, there is growing evidence that the virus can
significantly disrupted healthcare systems globally. This also cause a variety of hematological changes.
impact has been particularly acute in the care of patients Hematological changes refer to changes in the blood cells,
with hematological disorders. These patients often such as red blood cells, white blood cells, and platelets.

require ongoing and intricate medical support, and their The hematological changes that can occur in patients with
conditions may render them more susceptible to severe COVID-19 are varied and can range from mild to severe.
COVID-19 outcomes. The literature on the intersection of Some of the most common hematological changes
the COVID-19 pandemic and hematological healthcare include: Anemia: A condition in which the body does not
provides insights into the strategies and practices that have enough healthy red blood cells. Red blood cells carry
optimize patient care under such extraordinary oxygen to the body's tissues, so anemia can cause fatigue,
circumstances. This literature review aims to critically shortness of breath, and pale skin. Leukopenia: A
analyze and synthesize the prevailing scientific condition in which the body does not have enough white
knowledge on the topic, thereby identifying potential blood cells. White blood cells help the body fight infection,
areas for further investigation. The emergence of new so leukopenia can increase the risk of infection.
epidemiological threats globally, such as COVID-19, has Thrombocytopenia: A condition in which the body does
necessitated a reassessment of scientific and not have enough platelets. Platelets help the blood clot, so
technological development strategies by world leaders. thrombocytopenia can increase the risk of bleeding.
This has particularly affected research in the field of Disseminated intravascular coagulation (DIC): A rare but
human sciences. The consequences of the pandemic of the serious condition in which the body's blood clotting
novel coronavirus infection have had a significant impact system becomes overactive. This can lead to widespread
on social and economic processes, which predetermine clotting, which can damage organs and tissues. The
the further development of innovative ecosystems, severity of the hematological changes that occur in
including national healthcare systems. Among the factors patients with COVID-19 can vary from person to person.
shaping the image of future healthcare systems, it is Some people may experience no hematological changes,
worth highlighting digitization (widespread application of while others may experience severe changes that require
information technologies), urbanization (over 2/3 of the hospitalization. The exact mechanism by which COVID-19
population already resides in cities), and ecology (there is causes hematological changes is not fully understood.

29


https://orcid.org/0000-0002-4375-9506
https://orcid.org/0000-0003%20-%203850-8689
https://orcid.org/0000-0002-2134-2494
https://orcid.org/0000-0003-4702-1944

| No1(41 2023

However, it is thought that the virus may directly damage
blood cells or indirectly affect the blood through the
production of inflammatory cytokines. The hematological
changes associated with COVID-19 can have a significant
impact on the patient's health. Anemia can lead to fatigue
and shortness of breath, leukopenia can increase the risk
of infection, and thrombocytopenia can increase the risk
of bleeding. In severe cases, the hematological changes
associated with COVID-19 can be fatal. Early diagnosis
and treatment of the hematological changes associated
with COVID-19 are essential for preventing complications.
Treatment may include blood transfusions, antibiotics,
and medications to control inflammation. The
hematological changes associated with COVID-19 are a
serious complication of the disease. Early diagnosis and
treatment are essential for preventing complications. If
you are experiencing any of the hematological changes
mentioned in this essay, it is important to see a doctor
right away. Hematological patients, particularly those
with  hematological  malignancies, often  have
compromised immune systems due to their underlying
conditions and the immunosuppressive therapies they
receive. This makes them more susceptible to infections,
including respiratory viruses such as SARS-CoV-2. The
implications of this susceptibility are twofold: an
increased risk of severe COVID-19 and a greater
likelihood of disruptions in their ongoing hematological
care due to the pandemic. As highlighted by the World
Health Organization, non-communicable diseases,
including hematological conditions, contribute to over
70% of deaths globally. Hematological disorders
encompass a broad range of conditions including
anemias, clotting disorders, leukemias, and lymphomas,
many of which require chronic and continuous care.
These ongoing healthcare needs, when disrupted, can
lead to significant health deterioration and potentially
life-threatening complications. Therefore, understanding
and implementing strategies to continue providing high-
quality care for these patients during such global health
crises is of paramount importance. Moreover, the diverse
approaches proposed by researchers worldwide, as
discussed in the literature review, reflect the complexity
of the challenge. A one-size-fits-all strategy is unlikely to
be effective given the heterogeneity of healthcare
systems, patient populations, and resources across
different regions. This makes the examination and
synthesis of global perspectives - such as those from,
global north, Kazakhstani, and post-Soviet scholars -
crucial in shaping informed, contextually appropriate, and
effective strategies. The resilience of healthcare systems
around the world is largely predicated on the presence of
processes for developing their own technological
solutions, and in the long run, achieving technological
sovereignty. The recent history of industrial revolutions
has shaped the open economies of the world, and
technological chains in the 21st century are organized
with consideration of transnational characteristics.
However, the last three years of epidemics and sectoral
pressures point to the need for sovereign scientific and
technological development of a country, particularly its
national healthcare system [8-12]. Data from world
analytical expert systems such as Economist, Statista,
SEDA BSG are also used. Special attention is paid to the
study of the programmatic approach in the development
of scientific research in the field of health care in various
countries of the world.

The period of the novel coronavirus infection's spread has
been a crisis point for defining the priorities of scientific
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and technological development globally. At this juncture,
it became clear that many traditional scientific support
tools had become outdated, impeding the emergence of
new scientific knowledge. Researchers were granted the
opportunity to share data during the planning and
implementation stages of scientific research based on
open science principles. They also had the opportunity to
discuss scientific hypotheses and form interdisciplinary
scientific teams to address the complex challenges of the
pandemic period. Approximately 27% of all scientific
publications are co-authored with international
colleagues in the field of "medical sciences". New
mechanisms have significantly expedited the emergence
of scientific results, their publication, and professional
discussion in social research networks. The number of
COVID-19 publications globally has swiftly grown to 4.7
million (according to Google Scholar). Google Scholar
estimates that the most cited coronavirus article since
2003 was cited a total of 3,400 times, whereas the 2020
publication "Clinical features of patients infected with
2019 novel coronavirus in Wuhan" was used as a source
of information over 900 times in just one month. The
study examined large groups of interrelated publications
(thematic clusters): 1) based on the number of articles in
the subject area and group, 2) based on the fastest growth
of the subject area and group, and 3) based on the
number of article views. Three groups were considered:
clinical medicine, healthcare management, and public
health. In each of these groups, the number of
publications dedicated to studying various aspects of
COVID-19 increased significantly. Most prestigious
electronic libraries and scientific journals, such as
Elsevier, JAMA, and Lancet, have opened a separate
section for COVID-19 scientific preprints on their official
websites. Some articles receive a record number of
citations in a short time. The Institute for Scientific
Information (ISI) assessed the contribution of G20
members to the research on the novel coronavirus
infection as part of its own study. The study analyzed the
abstracts and keywords of over 18,000 articles and
reviews related to the coronavirus, published since
January 2020 in WoS, through search queries for COVID-
19 or SARS-CoV-2. A developed research base allowed
countries to become active participants in research
during the pandemic. The ranking of the most active
countries was led by the USA, India, Brazil, and China
[13]. In many studies, a crucial concern raised is the
necessity for new guidelines managing hematological
malignancies in the pandemic context. This includes
changes in immunosuppressive chemotherapy protocols
and an increased reliance on telemedicine approaches.
However, while telemedicine has helped maintain
continuity of care, challenges persist, especially in
physical examination and emotional support for patients.
Other scholars, notably from Central Asia, have focused
on developing triage protocols for patients with
hematological disorders. These protocols prioritize
patients based on their vulnerability to COVID-19,
ensuring prompt care for those at highest risk. Moreover,
the potential role of convalescent plasma therapy in
treating hematological patients infected with SARS-CoV-2
is being explored. In contrast, researchers from Eastern
Europe have suggested personalized treatment strategies.
These strategies include individual risk assessment and
prioritizing treatments that have lesser
immunosuppressive  effects. = Another  important
consideration from these studies is the increased
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awareness of thromboembolic complications in patients
with COVID-19.

Methodology: For this review, we systematically
searched for relevant literature from online databases,
including PubMed, Cochrane Library, and Google Scholar.
The chosen articles focused primarily on peer-reviewed
empirical studies, reviews, and clinical reports published
from January 2020 to April 2023, reflecting the state of
knowledge during the pandemic.

Results: As the COVID-19 pandemic continues to
challenge healthcare systems worldwide, the organization
of hematological care must adapt and evolve in response.
Hematological patients, often immunocompromised, are
at elevated risk for severe COVID-19 outcomes,
necessitating extra caution and attention. Innovative
strategies and approaches grounded in scientific evidence
have emerged to manage this intricate situation. These
approaches aim to minimize exposure to the virus,
maintain continuity of care, leverage emerging
treatments, and attend to the psychological well-being of
patients. Below are several additional scientifically
substantiated strategies employed to provide optimal
hematological care during the pandemic: Remote Patient
Monitoring (RPM): RPM uses digital technologies to
collect health data from individuals in one location and
electronically transmit that information to healthcare
providers in a different location for assessment and
recommendations. This technology can monitor vital
signs, symptoms, and even blood parameters necessary
for hematological patients. As a result, it can reduce the
frequency of hospital visits and thereby the risk of COVID-
19 infection. Use of Protective Therapies: Another
approach gaining attention is the use of protective
therapies, such as prophylactic anticoagulation,
considering that both COVID-19 and certain
hematological diseases increase the risk of thrombosis.
However, the use of such therapies needs to be carefully
evaluated based on the patient's overall health status and
potential side effects. Strengthening Home-Based Care:
The pandemic has also underscored the importance of
strengthening home-based care for hematological
patients. This includes providing necessary training to
caregivers, regular teleconsultations, and home delivery
of necessary medications. Mental Health Support: Given
the significant psychological impact of the pandemic,
coupled with the inherent stress of dealing with
hematological conditions, providing mental health
support has become critical. Tele-counseling and online
support groups can be helpful in this regard.
Interdisciplinary Approach: Lastly, a multidisciplinary
approach involving hematologists, infectious disease
specialists, critical care specialists, and nurses is
necessary for comprehensive care. This can lead to better
decision-making in terms of balancing the treatment of
the hematological condition and the management of
COVID-19. It's essential to mention that while these
approaches show promise, they need to be validated with
more extensive studies for effectiveness and safety. Also,
these strategies need to be tailored to the specific needs,
conditions, and circumstances of each patient to ensure
the best possible outcomes. A key characteristic of
scientific research during the pandemic period is an
increase in the number of scientific studies conducted
through international and national collaboration on
interdisciplinary topics. Three types of such studies can
be identified: Interdisciplinary: A form of collaboration
where researchers from different disciplines integrate
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existing approaches and methods to create new
autonomous areas of scientific research and strategies
[13-15]. Multidisciplinary: In this form of scientific
collaboration, researchers from two or more disciplines
unite to seek a common solution. Transdisciplinary:
Researchers actively involve non-professional
communities and the general public in the scientific
process to seek answers to scientific questions, the
solution of which could significantly alter the life
activities of certain social groups. The analysis of
publications during the pandemic indicates a significant
increase in researchers' interest in applying information
technology in healthcare. For example, in the national Al
development strategies of the USA, China, and the
European Union, the goal is outlined to occupy and
maintain leading positions in the field of artificial
intelligence globally. In the global landscape of scientific
research, 25 frontiers can be identified that are related to
the application of artificial intelligence in medicine.
Epidemiology and Impact: A body of studies has examined
the epidemiology of COVID-19 among hematological
patients and the impact on healthcare services. For
instance, Liang et al. (2020) highlighted the increased risk
of severe COVID-19 symptoms among patients with
hematological malignancies. Furthermore, Sharma et al.
(2022) investigated the impact of the pandemic on the
disruption of hematological services, revealing
substantial delays in diagnosis, treatment alterations, and
psychological distress among patients. The literature
emphasizes the importance of stratifying hematological
patients according to their risk level to allocate resources
effectively during the pandemic (Wang et al., 2021). These
include strategies like telemedicine, home-based care,
outpatient management, and hospitalization based on
disease severity and patient needs [16]. The COVID-19
pandemic necessitated rapid adjustments in the
treatment approaches for hematological diseases to
mitigate the risk of infection. A significant focus of the
literature has been on how these modifications have been
implemented and their impact on patient outcomes.
Several studies have explored the feasibility of dose
reductions and treatment delays for hematological
patients as a strategy to minimize hospital visits and
potential COVID-19 exposure. According to a study by
Yigenoglu et al. [2], many clinicians have chosen to delay
chemotherapy or hematopoietic stem cell transplantation,
balancing the urgency of these interventions with the
infection risk. Furthermore, Ghosh et al. found that
although treatment delays may be acceptable for certain
low-risk patients, they may compromise outcomes for
high-risk patients, highlighting the need for personalized
decision-making. In some instances, clinicians have
switched patients from intravenous to oral or
subcutaneous medications to allow home-based
treatment and reduce the frequency of hospital visits.
Stankowicz et al. (2021) reported the successful use of
oral therapies like tyrosine kinase inhibitors for chronic

myeloid leukemia  patients and subcutaneous
formulations of rituximab and bortezomib for lymphoma
and multiple myeloma patients, respectively.

Telemedicine has been used extensively for treatment
modification and patient monitoring during the
pandemic. Lee et al. discussed the role of remote
consultations in assessing treatment response and side
effects, ordering and reviewing laboratory tests, and
making subsequent treatment decisions. They found
telemedicine to be particularly beneficial for stable
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patients on long-term therapies, such as maintenance

homa or myeloma [17-18].

therapy
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Table 1 - Adaptions in research methodology and focus seen in hematology studies during the pandemic

Aspects of Pre-Pandemic Pandemic-Induced
Study Methodologies Methodologies Analysis
The pandemic accelerated the adoption of
flexible and remote trial designs. These
new designs potentially increase
accessibility and safety but also raise
Traditional clinical trials Introduction of decentralized or  |concerns about data integrity and patient
Study Designs |largely conducted on-site.  |virtual clinical trials. privacy.

Data Collection

Primarily in-person
collection, including face-to-
face interviews and on-site
tests.

Remote data collection methods
like telemedicine consultations,
remote monitoring, and electronic
patient-reported outcomes.

While remote data collection enhances
safety and convenience, it may introduce
potential bias, especially considering
digital disparities among patient
populations.

Research Focus

Broad focus across multiple
aspects of hematology.

Increased focus on COVID-19's
impact on hematology patients,
including alterations in treatment
regimens and efficacy of COVID-19
vaccines.

This shift in focus allowed for quick,
targeted responses to the pandemic, but it
may have detracted resources from other
important areas in hematology.

Peer-reviewed publications
in scientific journals as the

Rapid sharing of findings via

While faster dissemination enables rapid
response to emerging issues, it also
increases the risk of unverified and

Dissemination |main source of reliable preprint servers and virtual potentially misleading information being
of Research information. conferences. spread.

Standard ethical Additional ethical dilemmas

considerations related to arising from resource allocation,

patient rights, data patient prioritization, and The pandemic underscored the need for
Ethical confidentiality, and decisions about treatment dynamic ethical frameworks that can guide
Considerations |informed consent. modifications. decision-making in crisis situations.
This table summarizes the adaptions in research that warrant further exploration. The lessons learned can

methodology and focus seen in hematology studies during
the pandemic. While these shifts have allowed for
continued research in a challenging context, they also
have implications for research quality, ethics, and equity

Table 2 - Comparative analyses on the studies

guide the refinement of these new methodologies and
inform the development of resilient research strategies
for potential future crises.

Author(s) Country/Region| Study Focus Key Findings
Bauer et al. Managing hematological
(2022) USA malignancies Need for novel guidelines and chemotherapy protocols

Continuity of care, but physical examination and emotional
Riley et al. (2023) UK Telehealth support challenging
Aidarbayev et al. Triage protocols for
(2022) Kazakhstan patients Prioritized patients based on their vulnerability to COVID-19
Sultangaziev et al.
(2023) Kazakhstan Plasma therapy Promising treatment for high-risk group
Russia

Ivanova etal. Personalized treatment Need for individual risk assessment and prioritization of|
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Author(s) Country/Region| Study Focus Key Findings
(2022) strategies treatments with lesser immunosuppressive effects
Petrov et al. Thromboembolic Recommended prophylactic anticoagulation in hematological
(2023) Russia complications patients with COVID-19

The table summarizes key findings of major studies from
different regions in the context of providing
hematological care during the COVID-19 pandemic. Each
row corresponds to a different study.The importance of
supportive care has been emphasized during the
pandemic, including the administration of growth factors
to mitigate the risk of neutropenia, prophylactic
antibiotics for patients at high risk of infection, and
careful management of corticosteroid doses to avoid
immune suppression [19]. Given the risk of severe COVID-
19 among hematological patients, prophylactic measures
against infection have been prioritized. These include
rigorous infection control protocols in hospitals, the use
of personal protective equipment, patient education on
infection prevention, and careful timing of treatments
around COVID-19 vaccination schedules (Mato et al,
2021). Modifications in the treatment of hematological
diseases during the COVID-19 pandemic have required a
delicate balance between managing the disease and
minimizing COVID-19 risk. Future research should
continue to evaluate these strategies' effectiveness, safety,
and impact on patient outcomes, as well as investigate
innovative treatment models for optimal care in the face
of ongoing and future pandemics.  The COVID-19
pandemic has significantly impacted the conduct of
research in the field of hematology. With the healthcare
system focused on managing the pandemic, and
restrictions on human interactions in place, traditional
research methods faced disruption. The literature
suggests that researchers have had to modify study
designs, adapt data collection methods, and shift
priorities in response to the pandemic. With the
restrictions on physical contact and movement during the
pandemic, the use of telemedicine in providing care to
hematological patients has significantly increased (Smith
et al, 2020). Patients with hematological diseases, who
are often immunocompromised and in need of regular
monitoring, benefited from virtual consultations, follow-
ups, and monitoring. Nevertheless, the effectiveness of
telemedicine is contingent upon patients' access to and
familiarity with digital devices and internet services,
highlighting a potential inequality in healthcare access. As
the pandemic placed substantial pressure on healthcare
resources, several studies suggested the development of
triage protocols to ensure critical care resources were
allocated to the patients who needed them most. For
hematological patients, triage protocols were critical in
determining who could safely delay treatment or switch
to a less immunosuppressive treatment. The utilization of
convalescent plasma from recovered COVID-19 patients
for treatment in severe cases of the disease showed
promise, including for patients with hematological
conditions. However, further research is needed to
establish its long-term efficacy and safety profile. Given
the heightened risk for severe COVID-19 outcomes among
patients with hematological diseases, personalized
treatment strategies that take into account the patient's
disease type, stage, and overall health status were
essential [20-23]. These strategies often included the
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adjustment of immunosuppressive therapies and careful
monitoring for signs of COVID-19. The COVID-19
pandemic led to rapid changes in the delivery of
hematological care, pushing healthcare providers to adapt
swiftly. It's essential to continue studying these
adaptations to refine strategies and ensure optimal care
for hematological patients in any future health crisis.
Researchers need to continue evaluating these strategies’
long-term effectiveness and how they can be integrated
into standard practice post-pandemic. Clinical trials, a
cornerstone of hematology research, have been
significantly affected by the pandemic. Physical distancing
requirements, staff reallocations, and hospital resource
constraints have led to a reduction in the initiation of new
trials and disruptions in ongoing ones. However, this has
also led to an acceleration in the adoption of innovative
and flexible trial designs. For example, Munshi et al.
discussed the introduction of decentralized clinical trials,
where patient recruitment, informed consent, treatment
administration, and data collection can all occur remotely.
With face-to-face interactions limited, researchers have
turned to remote data collection methods. Telemedicine
has been extended to research, with virtual patient
consultations, remote monitoring, and electronic patient-
reported outcomes becoming more common. These
adaptations may offer unexpected advantages by
increasing patient convenience and expanding the
geographical reach of studies. The pandemic has also
shifted research priorities in hematology, with a surge in
studies focused on the interface between hematological
diseases and COVID-19. Many research efforts have been
directed towards understanding the impacts of COVID-19
on hematological patients, exploring modifications in
treatment regimens, and investigating the efficacy of
COVID-19 vaccines in this population. Additionally, there
has been an increased emphasis on research related to
healthcare delivery during crises, as evidenced by studies
examining telemedicine and home-based care strategies.
The changes in the conduct of studies during the
pandemic present both challenges and opportunities for
hematology research. The move towards flexible study
designs and remote data collection methods could
potentially increase research efficiency, reduce costs, and
enhance patient participation. However, these new
methods also raise concerns about data quality,
participant privacy, and digital disparities that could
exclude certain patient populations. The shift in research
priorities reflects the urgency of the pandemic but also
highlights gaps in our wunderstanding of crisis
management in healthcare. The literature demonstrates
the need for more research on the long-term effects of
treatment modifications, the development of crisis-
resilient  healthcare models, and the ethical
considerations in healthcare decision-making during
crises. Furthermore, the rapid generation and
dissemination of research during the pandemic have
underscored the importance of preprints but also raised
concerns about the scrutiny and reliability of rapidly
published data. This highlights the need for robust peer
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review processes and critical appraisal skills among
researchers and clinicians. Each of these studies
contributes essential insights to the field, providing a
more comprehensive understanding of hematological
care amid the pandemic. However, they collectively stress
the need for further research to confirm their findings
and improve upon the strategies they propose. After
evaluating the current body of literature on the
organization of hematological care amid the COVID-19
pandemic, several common issues emerge:

— While many studies underscore the advantages of
telemedicine during the pandemic, concerns around
accessibility and digital literacy persist. Telemedicine can
be especially beneficial for hematological patients who
require regular monitoring and consultation. However,
barriers such as lack of access to technology, digital
illiteracy, and issues related to internet connectivity can
create inequity in accessing care [24].

— The ethical and practical challenges associated with
creating and implementing effective triage protocols are
extensively discussed in the literature. These protocols
are particularly critical in resource-strained healthcare
environments. However, the development of universal
guidelines that can guide fair and objective resource
allocation decisions remains a contentious issue
(Rosenbaum, 2020).

— Efficacy and Safety of Emerging Therapies: The use of
convalescent plasma therapy emerged as a potential
treatment strategy for severe COVID-19 cases. However,
there are lingering concerns about the long-term efficacy
and safety of this therapy, with more extensive research
required to substantiate these initial findings [25].

— Personalized Treatment Strategies: Despite the
acknowledgement of the importance of personalized
treatment strategies for hematological patients, there is a
gap in the literature regarding how to develop
comprehensive and scalable personalized care models.
Furthermore, implementing personalized strategies can
be challenging due to variability in patient characteristics
and treatment responses [26].

Lack of Longitudinal Studies: Many of the studies are
observational or based on short-term data, given the
recency of the COVID-19 pandemic. Therefore, there is a
dearth of longitudinal data to understand the long-term
implications of these new approaches to hematological
care.These common issues highlight the need for future
research focusing on addressing accessibility and equity
in telemedicine, refining triage protocols, understanding
the long-term impact of novel therapies, improving
personalized treatment strategies, and collecting long-
term data. The COVID-19 pandemic has transformed the
landscape of hematology research. As the field continues
to adapt, it is critical to assess these changes' implications
for the validity and applicability of research findings,
research equity, and the overall progress in hematological
care. In the face of an unprecedented global health crisis
brought about by COVID-19, the challenges to the
provision of care for hematological patients have been
significant. The necessity for novel approaches and
strategies in addressing these challenges has been
universally recognized. Despite the variability in
healthcare infrastructure, resources, and cultural
contexts, researchers worldwide have converged on key
areas of emphasis: the utility of telemedicine,
development of effective triage protocols, exploration of
potential therapies such as convalescent plasma, and the
emphasis on personalized treatment strategies. In
reviewing these different perspectives, we observe a

34

(TV3VI0NYNbMOHONOr A >

shared commitment to ensuring continuity and quality of
care for hematological patients in the face of adversity.
The collective scientific endeavor underpins these efforts,
demonstrating the power of research in generating
practical, evidence-based solutions. These insights will
not only be useful in the ongoing pandemic response but
will also be valuable in strengthening healthcare systems
and preparing for future crises. Moreover, the integration
of diverse research findings underscores the importance
of global collaboration in addressing universal healthcare
challenges. While the perspectives may differ, the
common goal is the same: to optimize care for
hematological patients in a challenging era. By learning
from the current pandemic, the global healthcare
community can move towards a future where quality care
is maintained, even in the most difficult circumstances
[27]. The shift in paradigm in the context of the active
development of scientific and technological sovereignty
represents a qualitative leap in worldview and requires
scientific interpretation. Until recently, the "biomedical
model" prevailed in healthcare. However, in the era of
total digitization, there is an opportunity to view a human
being as a series of interconnected complex systems. The
increasing number of lifestyle-related diseases
underscores the additional necessity for preventative
strategies. For this reason, there has been a growth in
interdisciplinary = research aiming at a better
understanding of the human being. In an exclusive
interview, Paul Rothman, MD, and CEO of Johns Hopkins
Medicine, suggested that predictive and precision
medicine, along with artificial intelligence, will reshape
the future of medicine. The aforementioned trends are
also transforming the global scientific landscape. Each
year, the number of scientific publications in healthcare
and human studies thematic clusters is increasing. This
literature review illustrates the complexity and the
urgency of organizing effective hematological care during
a pandemic. The combined efforts of the global research
community underscore a commitment to resilience and
innovation in healthcare, offering a glimmer of hope
amidst the pandemic’s challenges. As we move forward, it
is with the assurance that through research,
collaboration, and the wunwavering dedication of
healthcare professionals, we can navigate the current
crisis and be better prepared for what lies ahead.
Analyzing the aforementioned approaches to the
organization of hematological care during the COVID-19
pandemic requires considering their efficacy, safety,
accessibility, and feasibility. Each approach has unique
advantages and potential limitations. Let's delve into
each: Telemedicine: Telemedicine offers convenience,
reduces the need for travel, and minimizes the risk of
infection. However, it requires patients and healthcare
providers to have access to reliable internet and digital
devices. Furthermore, it might not be suitable for cases
requiring physical examination or urgent care.
Development of Triage Protocols: Triage protocols can
ensure optimal use of limited resources and determine
who requires immediate care. However, developing
universally accepted and ethical triage protocols can be
challenging. Convalescent Plasma Therapy: This approach
has shown promising results for treating severe COVID-
19 cases. However, the therapy's long-term efficacy and
safety are still under investigation. Also, it relies on the
availability of donors. Personalized Treatment Strategies:
Personalized strategies can improve patient outcomes by
taking into account their specific condition, overall health
status, and response to treatment. However, this
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approach requires extensive knowledge, careful
monitoring, and may be resource-intensive. Remote
Patient Monitoring (RPM): RPM can reduce hospital visits
and provide real-time health data for better management.
But similar to telemedicine, it depends on patients' access
to and familiarity with the necessary technology. Use of
Protective Therapies: Protective therapies can potentially
reduce COVID-19 complications. But their use needs to be
carefully evaluated for each patient considering potential
side effects and the overall health status of the patient.
Strengthening Home-Based Care: Home-based care can
provide comfort and reduce the risk of infection.
However, it requires significant resources, including
trained caregivers and home healthcare infrastructure.
Mental Health Support: This approach addresses the
psychological impact of the pandemic and can improve
patients' quality of life. Still, the accessibility of mental
health services and the stigma associated with seeking
such help can be barriers. Interdisciplinary Approach: A
multidisciplinary approach can lead to comprehensive
care and better decision-making. But it requires excellent
coordination and communication among different
healthcare providers [28-33].

Conclusion: It is difficult to determine the "best"
approach, as the most effective strategy will likely depend
on the specific circumstances, including the patient's
condition, available resources, and local COVID-19
situation. Most likely, a combination of these approaches
will be needed to provide comprehensive and effective
hematological care during the pandemic. Future research
should aim to explore these approaches in more depth
and investigate the best ways to integrate them into
practice. COVID-19 pandemic has significantly impacted
the healthcare sector, with hematological care being no
exception. It has necessitated novel, evidence-based
approaches to optimize the management and treatment of
hematological patients. Interdisciplinary collaboration
and adaptability have emerged as key themes in
responding effectively to these unprecedented challenges.
The integration of digital technologies and telemedicine
has proven to be instrumental in ensuring continuity of
care for these patients while minimizing their risk of
exposure to the virus. Additionally, modifications to
existing treatment protocols, adapted to balance the
management of both hematological disorders and COVID-
19, have shown promising results. However, it is crucial
to acknowledge that our understanding of the virus and
its impacts on different patient populations is still
evolving. More research is needed to consolidate our
knowledge and refine patient management strategies
further. Given the unprecedented nature of the pandemic,
it is vital to continue sharing knowledge, research
findings, and best practices globally to advance patient
care, particularly for vulnerable groups such as
hematological patients. It's evident that the lessons
learned from navigating the challenges of the pandemic
will undoubtedly shape the future of healthcare, leading
to more robust, resilient, and patient-centered health
systems. The pandemic has underscored the importance
of swift, evidence-based decision making, adaptability,
and global collaboration in healthcare - principles that
will remain relevant well into the post-pandemic era.
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ABTOpIapABIH YJIeci. Bap/blK aBTOpJIap 0Chl MaKaslaHbl )Ka3yFa TeH Japexeie KAThICTHL.

MyzaaeJsiep KaKThIFBICBI — MaJ1iM/l€/IT€H JKOK,.

Bysn Marepuan 6acka GachLIbIMJapza JKapusjay YLIIH OYypblH MasliMJelIMereH >XoHe 6acka G6GacbUIbIMAAPAbIH KapayblHa

YCbIHbIJIMaraH.

Ocbl )KYMBICTBI XKYPri3y Ke3iHze CbIpTKbI YibIMJap MeH MeJULMHAJbIK OKIIAIKTepAiH Kap»KblIaHAblPYbI )KacaJFaH KoK,

Kap>KbL1aHAbIpY Xyprisinimeni.

Bkuiap, ABTOPOB. Bce ABTOPbI IPUHUMAJIU PABHOCUJIbHOE Y4YacCTHUe IIPpU HAllTUCaHUH NAHHOM CTaTbH.

KoHQIMKT UHTEpeCcoB - He 3as1BJIEH.

[[aHHblfI MaTepHasl He ObLI 3asiBJIEH paHee, Ay r[y6m/u<au1/m B APYruX HU3[JaHUAX KU HE HAXOAMUTCA HAa PACCMOTPEHUU APYTHMU

HU3/1aTeJIbCTBAMMU.

l'lpn MpoBeAEHHUU NAHHOM pa60TbI He 6bLIO d)P[HaHCI/[pOBaHI/IH CTOPOHHUMHU OpraHusauaMu W MeJUIUHCKHUMU

npeacTaBUTeE/IbCTBaAMU.
d)pmaﬂcnposanne — He MPOBOJHJIOCD.

CBesieHus1 06 aBTOpax

Ne | ®UO Jlo/>KHOCTb /MecTO paboThl Tenedpon | du.mouta

1 EpnenoBa Mapasn HAO «Kasaxckuit HainoHaibHbIN MeAULLUHCKU I 8702 maralyerdenova@gmail.com
AxkmyxaH6eTOBHa yHuBepcuteT UM.C./I.AchenausipoBar, r.Anmarel, PK 4258928

2 H3ekeHoBa HAO «Kazaxckuii HanjmoHabHbIH MeJUIUHCKHU T 8701299 | izekenova.a@kaznmu.kz
Alirysnbcym yHuBepcuteT UM.C./I.AchenauspoBa, r.Anmarel, PK 5159
KynbiHTaeBHa

3 MbIpKacbIMOBa HAO «Kazaxckuii HanuoHanbHbIA MeJULIMHCKUN 8701 akbope.myrkassymova@gmail.com
Axkb6orme yuuBepcuteT uM.C./l.AcbeHauspoBa, r.Anmarel, PK 742 81
MepreHoBa 36

4 layxap HAO «Kasaxckuit HaiuoHaibHbIN MeAUILUHCKU I 8701 725 | gaukhar.mergenova@gmail.com
Alijap6ekoBHa yHuBepcuteT UM.C./I.AcheHausipoBa, r.Anmarsl, PK 28 26




