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ISSUES OF AUTOLOGICAL TRANSPLANTATION
AND HEMOPOETIC CELLS IN MULTIPLE MYELOMA

(LITERATURE REVIEW)

Isroilov A.A., Karimov Kh.Ya., Matkarimova D.S., Boboev K. T.
Republican Specialized Scientific and Practical Medical Center of Hematology

XULOSA

Ma'lumki, myeloma kasalliginini davolashda gemo-
poetik hujayralarning autologik transplantasiyadan foy-
dalanish to’liq remissiyalar sonini ko ‘paytiradi, shuning-
dek residivsiz va bemorlarning umumiy yashashini uzay-
tiradi. Binobarin, bemorlarning hayot sifatini oshirish
uchun butun dunyoda ustuvor ahamiyatga ega bo’lgan
davolashning yugqori texnologiyali zamonaviy usullarini
amalga oshirish zarur. Shu munosabat bilan mielomada
autotransplantatsiya qilish uchun mo’ljallangan GH ol-
ish, tashish va saqlashga tayyorlash bo 'yicha aniq uslu-
biy yondashuvlarni ishlab chigish muhim va zarurdir.

Kalit so’zlar: ko’p migdordagi miyeloma, autologik
transplantatsiya, gemopoetik ildiz hujayralari, safarbar-
lik, muzlash.

INTRODUCTION

Despite the long period of study of multiple myeloma
(MM), the mechanisms of the emergence and develop-
ment of resistance to the therapy are still unclear [1,3]. In
this regard, worldwide attention of researchers is involved
in the search for new informative markers that determine
the individual risk of development and prognosis of the
disease [2,10,13,25,28], which is undoubtedly a justified
and promising direction of modern medical science.

Undoubtedly, a real breakthrough in the treatment of
MM was the use of hematopoietic stem cells (HSCs) of
the bone marrow, serving as the “starting point” of the
complex process of hematopoiesis, which as a result of
their differentiation and maturation give rise to all types of
blood cells (red blood cells, platelets and various forms of
white blood cells) [2,9,16]. When HSCs are injected into
the organism where their own hematopoiesis is destroyed,
the injected cells are able to populate the bone marrow of
the patient with their generations and restore hematopoie-
sis [8,15]. It is on this ability of HSCs that hematopoietic
stem cell transplantation is based.

One of the varieties of HSCs widely used for trans-
plantation is autologous peripheral blood stem cells.
However, under normal conditions there are very few stem
cells in the peripheral blood, so their release into the blood
is enhanced under the action of granulocyte colony stim-
ulating factor (G-CFS) (neupogen, granocyte, leukostim)
and some other drugs (HSCs mobilization stage), inject-
ed into the patient for several days with their subsequent
isolation from the blood by apheresis until their sufficient
quantity is obtained [4,7,11].

118

PE3IOME

Hzsecmuo, umo npumenenue aymoTICK & neue-
Huu MM ysenuyusaem KONUYecmso NOTHbIX pemuccut,
a maxoice noxazamens 6€3 peyuousHo u obuyeli 8bIICU-
saemocmu Gomvrbix. CnedosamenvHo, ONL yBeNUHeHus
NPOOONIHCUMENLHOCTU KQuecmeeHHOU HCU3HU OONbHBIX
Heobx00uUMO nposedeHue 6blCOKOMEXHONOZUYHbIX  CO-
8peMeHNbIX MemOoO08 IeHeHUs, Ymo enAemcs npuopu-
MmemHbIM Hanpaenexnuem 80 éceM mupe. B amoil ceA3U,
paspabomxa 4EmKux MemoOon0oZUecKux noox0008 K no-
MyueHuo, MpaHCROPMUPOBKe U NOO2OMOBKE K XPAHEHUIo
I'CK, npedHasnaueHHvix ONs GYMOMPAHCRIAHMAayUU
npu MM siénsemcs 8adCHbIM U HeobX00UMBLM.

Knioueeble Cl06a: MHOJICECMBEHHAA  MUenoma,
Aymono2uuHas MpaHCIIGHMAYUs, 2eMOnOIMuULecKue
cmeonosvle Knemiu, Mobunu3ayus, 3amMoposKa

According to the European Society for Blood anc
Marrow Transplantation (EBMT), in 2011 periphera
blood served as a source of HSCs in 99% of autologout
and 73% of allogeneic transplants [5,6,10]. Nevertheless
important criteria for successful autologous HSCs trans
plantation (autologous HSCs) are the number and func
tional status of the HSCs previously harvested from th
patient.

The main factor negatively affecting the number an
functional state of the harvested HSCs is their freezing fe
the period required for pre-transplantation high-dose che
motherapy. In particular, the freezing process is accom
panied by formation of intracellular ice crystals leadin
to HSCs damage [4,8]. And also, as the cooling proces
changes the nature of metabolic processes in cells, an
vital processes are disrupted. Movement of various mo
ecules and organelles in cells slows down, viscosity ar
physical and chemical properties of solutions, protein ar
other complexes change, the rate of biochemical reactior
decreases, enzyme activity is disturbed, regulation of i
tracellular exchange changes [13].

Moreover, a special cryoprotectant used for preventic
and reduction of cell damage during freezing, when mix
with HSCs, can also destroy them [12,14]. Moreover, t
results of foreign specialists show that introduction of t
cryoprotectant into the graft with a high concentration
leukocytes reduces the preservation and viability of HS
[3,8]. Consequently, the dose of HSCs for transplantati
after thawing can be significantly lower than the harve
ed one [17]. In its turn, the reduced dose of transplant
HSCs can be accompanied by prolongation of the hen
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topoiesis recovery period, which leads to the development
of severe infectious and hemorrhagic complications, often
leading to fatal outcome. Therefore, one of the conditions
for effective auto-HSCs is laboratory control of the num-
ber and functional properties of HSCs both at the stages
of their preparation and cryopreservation, as well as at the
stages of their transplantation to the patient.

Ways to preserve cell viability during freezing are op-
timal cooling management and the use of cryoprotectants
[3,18].

Apheresis systems are widely used for peripheral
blood auto-HSCs, sparing donors from traumatic proce-
dures of bone marrow acquisition and allowing a more
rapid recovery of hematopoiesis and immunity [2,18]. It is
one of the methods of apheresis - leukocytapheresis (isola-
tion of cellular blood components in order to modify them
and return to the patient) at early mobilization terms with
selection of its optimal duration and multiplicity accord-
ing to a number of authors is one of the important condi-
tions of transplant quality preservation and HSCs quantity
at the required level for successful auto-HSCs [1,5].

Despite the compliance with the conditions at the stag-
es of HSCs mobilization, according to foreign researchers,
in 10-30% of patients it is not possible to obtain a suffi-
cient number of cells for transplantation. In this regard, in
a significant group of patients, the optimal cellularity of
the transplant can be obtained only by using different mo-
bilization regimens and multiple apheresis sessions [10].

These difficulties are related to the kinetics of HSCs
mobilization - very individual, due to specific changes in
the bone marrow, as a result of the disease and polyche-
motherapy [5].

Granulocyte colony-stimulating factor (G-CSF) has
proved to be an effective agent stimulating HSCs output
into the peripheral blood [1, 2]. Along with this, the re-
searchers note its most effective use in combination with
cytostatic drugs [6]. Namely, after cytostatic drug admin-
istration, HSCF is started daily subcutaneously, and HSCs
concentration in peripheral blood usually begins to in-
crease on the third day, with a peak on the fifth - sixth day.
When the maximum HSCs concentration is reached, a leu-
kocytapheresis operation should be performed [7,6,19,21].

The time for leukocytapheresis operation is deter-
mined based on the data of peripheral blood cell compo-
sition monitoring. The minimum concentration of HSCs
in the peripheral blood, at which a sufficient transplanta-
tion dose can be collected, is considered to be from 10
to 18 HSCs/pL [8,20,24]. This recommendation is largely
conditional, because each patient requires an individual
transplantation dose of HSCs, determined by his/her body
weight and treatment plan, for example - the need for dou-
ble transplantation.

According to N.L. Watts et al. (2019), every subse-
quent day HSCs concentration in the blood can increase,
and it will turn out that leukocytapheresis was performed
prematurely, or vice versa, at the same time there is a risk
of HSCs concentration decrease in the following days, in
which case postponing leukocytapheresis operation will

not allow to collect a sufficient transplantation dose [27].

According to other specialists, monitoring of HSCs
number should be started only after the increase of pe-
ripheral blood leukocytosis over 1*109/1, because until
then the HSCs concentration in peripheral blood is in-
sufficient and will increase [21,23,28], which does not
always happen. There is also an opinion that absence of
deep leukopenia after cytostatic injection is an indicator
of ineffective mobilization, which is also not indisputable.
Moreover, there are data confirming that the dynamics
of leukocyte number recovery during mobilization does
not correlate with HSCs release into the peripheral blood-
stream [18,20,25,27].

The amount of HSCs obtained by leukocytapheresis
depends on the duration of the procedure, initial concen-
tration of HSCs in peripheral blood and kinetics of this
concentration during the procedure itself [27]. If the cyta-
pheresis machine gives stable results of HSCs production,
then knowing their initial amount in the peripheral blood
and kinetics of production during the operation, we can
count on obtaining predictable amount of transplant ma-
terial by controlling the duration of the procedure. Cell
separators from different manufacturers have specific pro-
tocols for leukocytapheresis operation, sometimes not al-
lowing to adjust their operation parameters - for example,
to increase the limit amount of processed blood. At the
same time, the end of the operation protocol does not al-
ways coincide with the recruitment of a sufficient dose of
HSCs. In this case, F.Z. Chen, Y.M. Luo, Q. Hong (2018)
recommend to repeat leukocytapheresis on the next day
against the background of ongoing drug mobilization.
But, as it was mentioned above, possible drop of HSCs
concentration in the peripheral blood on the next day can
make the repeated operation senseless [16].

On the other hand, obtaining the amount of HSC:s sig-
nificantly exceeding the dose sufficient for transplantation
should not be the goal. There is evidence that transplan-
tation of more than 15 HSCs/kg of body weight does not
affect the recovery time of hematopoiesis [10], at the same
time, prolonged operation leads to the increase of antico-
agulant load on the patient. Consequently, treatment of ex-
cessive blood volume during leukocytapheresis operation
is also inexpedient.

It should be noted that in the treatment of oncohema-
tological patients the successful collection of the trans-
plantation dose from the patient or donor is very important
for the outcome of the disease. The course of the disease
often does not leave time for a second attempt to obtain
transplantation material and can determine an unfavorable
outcome. In addition, it should be taken into account that
G-CSF is not only an effective mobilizing drug, but also
can stimulate HSCs differentiation in vivo, which inevi-
tably reduces the pluripotency and proliferative potential
of these cells [29]. Therefore, it is advisable to perform
a single leukocytapheresis and, if possible, at the earliest
possible time, in order to collect earlier precursors of he-
matopoiesis. In turn, reducing the duration of G-CSF ad-
ministration even by one day is preferable, since the drugs
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of this group can cause clinically significant side effects.

Thus, it is optimal to procure a sufficient dose of HSCs
using a single timely leukocytapheresis operation with a
minimal but sufficient volume of treated blood. The de-
velopment of an algorithm for such an approach appears
to be an urgent task for the implementation of successful
transplantation in oncohematological practice.

CONCLUSION

Today it is known that the use of autologous HSCT
in the treatment of MM increases the number of com-
plete remissions, as well as the index of relapse-free and
overall survival of patients [16]. Consequently, in order to
increase the quality life expectancy of patients it is neces-
sary to carry out high-tech modern methods of treatment,
which is a priority all over the world. In this regard, de-
velopment of clear methodological approaches to obtain-
ing, transportation and preparation for storage of HSCs
intended for autotransplantation in MM is important and
necessary.
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