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Abstract- Purpose of the research. Implementation of the
method of collecting CD34 + cells by apheresis, their storage and
analysis of the effectiveness of transplantation of autologous
hematopoietic stem cells (autoHPSC) in patients with multiple
myeloma. Materials and methods. The study included 107
patients (median age - 55.3 + 2.3 years; men - n =52, women - n
= 55) with a diagnosis of multiple myeloma who were registered
in the dispensary and treated in the period from 2013 to 2019
years at the Scientific-research institute of Hematology and blood
transfusion of the Ministry of Health of the Republic of
Uzbekistan (Uzbekistan, Tashkent). Results. According to results
the effectiveness of the apheresis of peripheral blood cells as a
component of the treatment of multiple myeloma with
autologous hematopoietic cells. The success of mobilization in
the treatment of multiple myeloma plays an important role, since
tandem transplantations significantly increase the likelihood of
achieving remission of the disease and the quality of life of
patients with multiple myeloma. Proof of this is the increase in
the number of patients with multiple myeloma with relapse-free
survival and overall survival who received polychemotherapy in
combination with autologous hematopoietic cell transplantation
(autoHPCT) in comparison with patients who received only
polychemotherapy (PCT).

Index Terms- multiple myeloma, apheresis,
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I. INTRODUCTION

Multiple myeloma is a malignant lymphoproliferative

disease characterized by bone marrow infiltration by plasma
cells, pathological protein synthesis, and bone and Kkidney
damage [1]. The annual increase in new cases of multiple
myeloma indicates a steady increase in the disease [2], which
until now is incurable. Along with this, relapses of the disease
and various complications (infectious complications, bone
fractures, renal failure) lead to the aggravation of its course,
further exacerbating the quality of life of patients with multiple
myeloma [3].

Despite the long study period and the large number of
multicenter studies conducted, the mechanisms of the formation
and prediction of multiple myeloma are still poorly understood
[4]. Multiple myeloma, like many other diseases, is by its nature
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pathology with an unclear etiology; a variety of exogenous and
endogenous mutually contributing factors are involved in its
pathogenesis [5, 6].

The introduction of modern research methods has
increased the level of diagnosis of multiple myeloma, by
identifying immunochemical variants of the disease, which differ
in the features of the clinical course and outcome of the
pathological process.

In recent years, progress has been achieved in the

treatment of multiple myeloma due to the use of high-dose
polychemotherapy, which improves the quality of life of patients
by increasing the non-relapse survival and overall survival of
patients with multiple myeloma [7, 8, 9, 10]. However,
aggressive and prolonged cytostatic therapy increases the risk of
complications (toxic damage to the cardiovascular system, liver,
kidneys), and even when the maximum effectiveness of PCT is
achieved, the tumor clone remains in the patient’s body, which
again leads to the return of the disease [11, 12, 13]. In this
regard, the search for new, most effective treatment methods has
led to the introduction of bone marrow transplantation into the
practice of treating patients with multiple myeloma in particular,
autologous  hematopoietic ~ stem  cell  transplantation.
Hematopoietic stem cells obtained from peripheral blood after
mobilization and hardware leukocytopheresis are increasingly
used as a source of stem cells [14]. However, despite the
progress achieved at all stages of mobilization, according to
various studies, in 10-30% of patients it is not possible to obtain
a sufficient number of cells for transplantation.
In addition, in a significant group of patients, the transplant
optimal in cellularity can be obtained only by using various
mobilization modes and multiple apheresis sessions [15]. One of
the important components of corticosteroids therapy is their
collection and isolation from the patient’s peripheral blood
through apheresis of cells carrying CD34 + receptors on their
surface [16].

According to multicenter studies, the use of autoHPCT
in the treatment of multiple myeloma increases the number of
complete remissions, as well as the indicator without relapse and
overall survival of patients [17, 18]. Therefore, to increase the
quality of life of patients with multiple myeloma, it is necessary
to conduct high-tech modern treatment methods, which is a
priority in the whole world.

I1.PURPOSE OF THE RESEARCH
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Implementation of the method of collecting CD34 + cells by
apheresis, their storage and analysis of the effectiveness of
transplantation of autologous hematopoietic stem cells in patients
with multiple myeloma.

I1.MATERIALS AND METHODS

The study included 107 patients (average age - 55.3
2.3 years; men - n = 52, women - n = 55) with a diagnosis of
multiple myeloma who were registered in the dispensary and
treated in the period from 2013 to 2019 years at the Scientific-
research institute of Hematology and blood transfusion of the
Ministry of Health of the Republic of Uzbekistan (Uzbekistan,
Tashkent).

Patients, depending on the treatment method, were
divided into two groups: group 1 (n = 90) patients with multiple
myeloma who received 4 courses of PCT according to the VCD
protocol (Bortezomib (PS-341) at 1.3 mg / m? intravenously in 1,
4, 8 and 11 days; cyclophosphamide 300 mg / m? intravenously
on days 1, 8, 15 and dexamethasone 20 mg orally or
intravenously on days 1-2, 4-5, 8-9, 11-12) and group 2 (n = 20,
aged 31-55 years) who received 4 courses of PCT according to
the VCD + autoHPSCT protocol (autologous hematopoietic stem
cells transplantation).

All patients included in the study signed a written
consent to use the data for scientific purposes. The diagnosis of
multiple myeloma has been verified according to WHO
recommendations (2008), including the identification of disease
markers. The stage of the disease was established according to
the classification of G.M. Durie and S.E.Salmon (1975) [18].
When verifying the diagnosis according to generally accepted
international  diagnostic criteria, clinical and laboratory
parameters and immunological variants of the production of
immunoglobulins of types of heavy and light chains were taken
into account [19]. An immunochemical study included
electrophoresis with immunofixation of blood serum proteins on
an analyzer from “Interlab Pretty” (Italy) using reagents from the
same firm.

CD34 + fractions from peripheral blood were isolated
by leukocytopheresis using Fresenius brand cytoplasmapheresis
equipment (Germany). Isolation of hematopoietic stem cells was
performed after a preliminary 4-6 day stimulation of the release
of hematopoietic stem cells into the vascular bed using
granulocyte colony stimulating factor (G-CSF) and the
“Neupogen” drug. The isolated cells were frozen in a solution of
dimethyl sulfoxide (DMSO) until reaching a 10% concentration
at -196°C. On the “BD CALIBUR” cytofluorimeter, the total
number of HPSC, CD34+ and CD45+ were determined, and the
ratio before and after apheresis was also determined. Before
transplantation, the number of live HPSC was determined.
Digital material processed by the method of variation statistics.

IV.RESULTS AND DISCUSSION

All patients with a diagnosis of multiple myeloma (n =
20) included in the study were successfully treated with
hematopoietic cells. Analysis of the level of hematopoietic stem
cells in the vascular bed in patients, depending on the time of
administration of G-CSF and the Neupogen preparation, showed
the highest cell yield on days 4-6. At the same time, the average
yield of hematopoietic stem cells was 5,806 + 0,95 x 106 cells
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and 3,637 + 0,77 x 106 cells, respectively, on the 51 and 6™ days
of sampling. It should be noted that in our studies a high
variability of indicators was noted. So, if in 16 (80.0%) patients
the level of hematopoietic stem cells ranged from 4.5 x 106 cells
to 11.62 x 106 cells, then in 4 (20.0%) it amounted to 1.4-0.38 x
106 cells. Apparently, this was due to the effect of a long course
of therapy of patients with a diagnosis of multiple myeloma with
alkylating agents on the efficiency of hematopoietic stem cell
mobilization.

Prior to apheresis, the level of the total CD34 + fraction
was 92.541 pm / L, and after apheresis, this indicator increased
t0 206.518 £ 86.98 p/ L and 115.182 +32.04 p/ L, respectively,
for periods of 5 and 6 days of sampling. Confirmation of the
separation efficiency was the ratio of CD34+ to CD45+. This
coefficient before apheresis averaged 0.261 + 0.09%, after this
procedure - 0.546 + 0.08% and 0.375 + 0.08%, respectively. The
results of the study indicate the highest output of hematopoietic
stem cells on the 5" day of sampling.

In order to assess the effectiveness of treatment,

dynamic monitoring of patients was carried out with all research
methods.
A month after the therapy, clinical examination of patients in
both subgroups showed a significant decrease in the percentage
and intensity of ossalgia, infectious complications and
extramedullary manifestations. No new pathological fractures
were observed among patients. However, there was an
improvement in renal function in patients with multiple
myeloma.

In the 1% group, ossalgia was observed in 36.7% of

patients (with the IgGk variant in 6.9%; IgGA —10.3%; IgAx —
1.2%; IgAh -9.2% and rare types in 9.2%. Infectious
complications in the form of bronchitis and pneumonia were
observed in 8.0% of patients with multiple myeloma, severe
impaired renal function - chronic renal failure (CRF) - in 21.8%
of patients with multiple myeloma. Extramedullary
manifestations of multiple myeloma are significantly in almost
two times decreased in comparison with the manifestations
before treatment and persisted only in 6.9% in the form of
damage to the soft tissues of the face, scalp (in patients with
multiple myeloma IgGxk (2.3%) and IgG (4.6%).
Clinical analysis in 2" group in the early days of the post-
transplant period showed the development of angina and
exacerbation of chronic bronchitis in 5.0% of the patients, the
development of thrombophlebitis in 5.0% of the patients,
bronchopneumonia in 10.0% of patients. The described
infectious complications 1 month after the autoHPSCT were not
observed.

Positive dynamics was also observed in relation to the

severity and frequency of anemic syndrome (Table 1).
So, in 1% group, a severe degree of anemic syndrome was
recorded in 13.7%, an average in 21.8%, and a mild in 42.5% of
patients. In 2" group, a severe degree of anemic syndrome was
not recorded, an average degree was noted in 25% and a mild in
55%.

Studying the level of platelets with various
immunochemical variants of multiple myeloma, allowed us to
note the positive dynamics of this indicator after treatment,
relative to its level before treatment. A comparative assessment
of the platelet content in the blood in 1% & 2" groups 1 and 2,
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depending on the method of therapy, did not reveal a significant
difference after treatment.

On the part of the number of leukocytes, the average
values were kept within normal parameters both before treatment
and after treatment.

A comparative analysis of the results of the study of the

erythrocyte sedimentation rate in patients with multiple myeloma
in dynamics, determined a rather positive tendency to decrease
its level after treatment, in relation to the initial data recorded
before treatment. The decrease in the erythrocyte sedimentation
rate level in patients after treatment in both subgroups is
primarily associated with a decrease in the tumor clone and a
decrease in the production of pathological protein, and these data
in turn emphasize the effectiveness of the treatment.
The level of plasmocytes with immunochemical variants of
multiple myeloma in the 1% group decreased with the IgGk
variant - in 5.8 (6.5 £ 1.2% versus 37.5 + 3.4%; p <0.001) IgGA\ -
in 4.6 (7,9 £ 1.6% against 36.2 + 5.6%; p <0.001), IgAk in 1.8
(19.9 + 8.0% against 36.4 + 9.4%; p <0, 01); IgAA - in 2.0 (26.4
+ 8.0% versus 53.4 = 7.9%; p <0.05); in rare cases, 3.7 (9.0 £
2.8% versus 33.3 £ 6.3%; p <0.01).

In the 2" group, with the IgGk variant, the content of
plasmocytes was 1.2 + 0.4%, against 37.5 + 3.4% (p <0.001)
with the IgGA variant, 2.3 + 0.6% and against 36 , 2 + 5.6% (p
<0.001), IgAx - 0 £ 0% against 36.4 + 9.4% (p <0.01); IgAX -
1.0 + 0.3%, against 53.4 £ 7.9% (p <0.001); in rare cases, 0.05
0.02%, versus 33.3 + 6.3% (p <0.01).

An important stage of our work was the analysis of the
survival of patients with multiple myeloma in the first and
second groups, depending on the treatment and in accordance
with the immunochemical variant of multiple myeloma.

Table 1
The dynamics of peripheral blood parameters after treatment in patients
with multiple myeloma (n = 107) depending on the immunochemical variant

ISSN : 1673-064X

With a median follow-up of 60 months, relapse-free survival and
overall survival (OS) of patients with multiple myeloma,
depending on the treatment, had significant differences. So, in
the 1% group of multiple myeloma patients who received only
PCT according to the VCD protocol (4 courses) (n = 87), relapse-
free survival up to 12 months was registered in 63 patients,
which averaged 72.4 = 4.8% (p> 0.05), up to 36 months - at 15
(17.2 + 4.1%; p <0.01) and up to 60 months and more - at 4 (4.6
+ 2.3%; p <0.01 and p < 0.05) patients (Figure 1).

——Total, (n=87) —8—1gG «, (n=40)2

I9G A, (n=16) ==IgA x, (n=4)
100.00% IgA 2, (n=6) Rare variants, (n=6)
50.00%
0.00%

up to 12 months  up to 36 months  up to 60 months

Fig. 1. Analysis of relapse-free survival among multiple myeloma
patients of 1*t group who received PCT according to the VCD scheme

A comparative assessment of CVD among patients of 1%
& 2™ groups showed that on average, CVD of up to 12 months,
up to 36 months and 60 or more months in the 2" group in
relation to the 1% group exceeded 1.38 (100%, p <0.05); 4.7 (80.0
+ 9.2%; p <0.05) and 7.6 times (35.0 £ 10.9%; p <0.001),
respectively (Figure 2).

Depending on the immunochemical variant, relapse-free
survival in the 2" group exceeded that in the 1% group up to 12
months: with IgGk detection at 1.25, with [gGA variant at 1.5,
with IgAx at 1.25, with IgAA 2.0 times, with rare forms 1.4

(M+£m) times; up to 36 months: with IgGk of 2.3, with the IgGA variant
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| 96,6+11,2 3,60,25 1985+7,1* | 4,1+0,49 | 56,0128 A
A [ 27283 33025 | 10355244 | 65612 | 39192 20.0% N
106,5+3,0** | 105,9+6,6% 354021 | 164,2+18, |  4,50,57 0.0%
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variants
5 — Fig. 2. Analysis of relapse-free survival among patients with multiple
2" - group, (n=20) myeloma in 2™ group who received PCT according to the scheme VCD +
G | ILLlxd2 T 30+0,08*** [ 217.1%163% [ 824202 | 117+1,2°* HPSCT
A 95,943,3%* 3,30,11% 164,6£15,5 | 4,605 | 33,058* auto -
A | 113.0£37** 3,840,12 144,0+ 12,4 | 9,542,3* |  48,0+4,1
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+3 0** -+ + + + . .
varans | o o A o patients of the 1% and 2" groups showed that the overall survival
of up to 12 months, up to 36 months, and also up to 60 months or
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more in the 2" group in relation to the 1% group exceeded 1.06;
1.42 and 2.8 times, respectively. In particular, in the 1%t group of
multiple myeloma patients who received only PCT according to
the VCD protocol (4 courses), overall survival up to 12 months
was registered in 82 patients (94.3 + 2.5%; p> 0.05), up to 36
months - in 49 (56.3 £ 5.3%; p <0.001) and up to 60 months or
more in 22 (25.3 + 4.7%; p <0.001 and p <0.001) (Figure 3).

—4— Total
IgA «, (n=4)

19G «, (n=40)
IgA X, (n=6)

19G 2, (=16)

100.0%
80.0%
60.0%
40.0%
20.0%

0.0%

up to 12 months  up to 36 months  up to 60 months

Fig. 3. Analysis of overall survival among patients with multiple myeloma of
the 1% group receiving PCT according to the VCD scheme

In the 2" group of multiple myeloma patients receiving
only PCT according to the VCD protocol (4 courses) +
autoHPCT (n = 20), overall survival up to 12 months was
registered among all 20 patients, which amounted to 100% (p>
0.05), up to 36 months - in 16 (80.0 + 9.2%; p <0.05) and up to
60 months or more - in 14 (70.0 £ 10.5%; p <0.05) (Figure 4).

—4— Total (n=20) 19G «, (n=7)2
19G A, (n=8) IgA «, (n=1)
I9A A, (n=2) Rare variants, (n=2)
150.0%
100.0% —
50.0% - —*
0.0%

up to 12 months up to 36 months up to 60 months

Fig. 4. Analysis of overall survival among patients of multiple myeloma 2™
group who received PCT according to the scheme VCD + autoHPCT.

Thus, the results obtained indicate that the percentage of
patients with multiple myeloma with CVD and overall survival
in the 2" group exceeds those in the 1%t group. This, in turn, is
evidence of a higher efficiency of the use of autoHPCT, which is
reflected in an increase in the quality of life and prolongation of
both relapse free survival and their overall survival of multiple
myeloma patients in the 2" group.

V.CONCLUSION
Summarizing the above data, we can conclude that we
have successfully mastered multiple myeloma therapy with
autoHPSC and in particular, apheresis of hematopoietic cells of
peripheral blood, which in the future has great potential for its
use in various diseases. The results of the study show the clinical
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efficacy of apheresis of peripheral blood cells as a component of
autologous therapy of multiple myeloma with hematopoietic
cells in a clinic. The treatment in both groups of patients with
multiple myeloma indicates an improvement in both clinical and
laboratory status. However, the dynamics of the studied clinical
and laboratory parameters after treatment in the 2" group was
characterized by the highest recovery compared to the 1% group,
which was clinically expressed in the disappearance of the
characteristic symptoms of multiple myeloma in the laboratory -
a greater increase in hemoglobin, red blood cells and platelets,
and a decrease in the erythrocyte sedimentation rate in the blood,
as well as the level of plasma cells in the bone marrow. In
addition, the indicated positive dynamics was accompanied by an
increase in disease-free survival and overall survival of patients
with multiple myeloma after autoHPCT. Thus, all this directly
convincingly proves the great effectiveness of using autoHPCT.
At the same time, the conducted study is only the first step
towards the full-scale introduction of autologous hematopoietic
stem cell transplantation in the treatment of hematologic
diseases.

REFERENCES

[1] Gao L.X. et al. Efficacy of Bortezomib for Maintenance therapy of
Patients with Multiple Myeloma // Zhongguo Shi Yan Xue Ye Xue Za
Zhi. —2017. — Vol. 25. Ned. — pp. 1101-1104.

[2] Rosenberg P.S., Barker K.A., Anderson WF. Future distribution of
multiple myeloma in the United States by sex, age, and race/ ethnicity.
Blood 2015;125(2):410-412. DOIl: 10.1182/blood-2014-10-609461.
PMID: 25573972.

[3] Kastritis E. et al. Evaluation of the Revised International Staging System
in an independent cohort of unselected patients with multiple myeloma /
/I Haematologica. — 2017. — Vol. 102. Ne3. — pp. 593-599.

[4] Agilova YU.N., Smirnova O.V., Manchuk V.T. Rol' tsitokinov v
progressirovanii miyelomnoy bolezni [The significance of cytokines in
the progression of myeloma] // Vrach-aspirant. 2014. T. 62, Ne 1.3. -pp.
404-407.

[5] Kurmar S.K. et al. Multiple Myeloma, Version 3.2017, NCCN Clinical
Practice Guidelines in Oncology // J Natl Compr Canc Netw. — 2017. —
Vol. 15. Ne2. — pp. 230-269.

[6] Neri, P. Genomic instability in multiple myeloma: mechanisms and
therapeutic implications / P Neri, N.J. Bahlis // Expert Opin Biol Ther. -
2013, Jun. -V.13. -Suppl 1. —pp. 69-82.

[7] Chakraborty R. et al. Outcomes of maintenance therapy with
lenalidomide or bortezomib in multiple myeloma in the setting of early
autologous stem cell transplantation // Leukemia. — 2017. — Vol. 32. Ne3.
—pp. 712-718.

[8] Haidl F., Plesner T., Lund T. Treatment with bortezomib in multiple
myeloma is associated with only a transient and brief increase of bone
specific alkaline phosphatase // Leuk Res. — 2012. — Vol. 36. Nel0. — pp.
1296-1299.

[9] Koharazawa H. et al. Analysis of prognostic factors in transplant-
eligeble newly diagnosed myeloma patients treated with bortezomib plus
dexamethasone as induction therapy. // Rinsho Ketsueki. — 2015. — Vol.
56. Ned. — pp. 392-399.

[10] Latifoltojar A. et al. Whole-body MRI quantitative biomarkers are
associated significantly with treatment response in patients with newly
diagnosed symptomatic multiple myeloma following bortezomib
induction. // Eur Radiol. 2017. — Vol. 27. Nel2. — pp. 5325-5336.

[11] Kardduss-Urueta, A., Gale, R. P., Gutierrez-Aguirre, C. H., Herrera-
Rojas, M. A., Murrieta-Alvarez, 1., Perez-Fontalvo, R., ... Ruiz-
Arguelles, G. J. (2018). Freezing the graft is not necessary for
autotransplants for plasma cell myeloma and lymphomas. Bone Marrow
Transplantation, 53(4), 457-460. doi:10.1038/s41409-017-0047-7.

[12] Luciano J., llene K., Omel J.Recent trends in multiple myeloma
incidence and survival by age, race, and ethnicity in the United States //
Blood. — 2017. — Vol. 1. Ne4. — pp. 282-285.

http://xisdxjxsu.asia



Journal of Xi’an Shiyou University, Natural Science Edition

[13]

[14]

[15]

[16]

[17]

(18]

Mey U.J. Improved survival of older patients with multiple myeloma in
the era of novel agents.// Hematol Oncol. — 2016. — Vol. 34. Ne4. — pp.
217-223.

Martin RMG, Ricci MJ, Foley R, Mian HS The relationship of CD34+
dosage and platelet recovery following high dose chemotherapy and
autologous CD34+ reinfusion in multiple myeloma. Transfus Apheresis
Sci. 2017;56:552-57.

Kriegsmann, K., Wack, M., Pavel, P., Schmitt, A., Kriegsmann, M.,
Bruckner, T., Wuchter, P. (2018). Collection, cryostorage,
transplantation and disposal of hematopoietic stem cell products.
Biology of Blood and Marrow Transplantation.
doi:10.1016/j.bbmt.2018.09.013.

Figueiredo, A., Kassi, R., Albacker, R., McCurdy, A., Kekre, N., &
Atkins, H. (2019). The impact of multiple myeloma induction therapy on
hematopoietic stem cell mobilization and collection: 25-year experience.
Hematology, Transfusion and Cell Therapy.
doi:10.1016/j.htct.2019.03.005.

Muchtar E.et al. Autologous stem cell transplant for multiple myeloma
patients 70 years or older. // Bone Marrow Transplant. — 2016. — Vol. 51.
Nell. —pp. 1449-1455.

International uniform response criteria for multiple myeloma / B. Durie,
J.L. Harousseau, J.S. Miguel et al. / Leukemia. — 2006. — Vol. 20, N 9. —
P. 14671473.

AUTHORS

Isroilov Abdumannon Abdupattakhovich - Ph.D in the
Department of Molecular Genetics and  Cell
Technologies of the Research institute of Hematology
and Blood Transfusion. 42 A, Chilanzar-6 Block,

ISSN : 1673-064X

Chilanzar district, Tashkent, Uzbekistan, 100185. E-
mail: abdumannon_isroil@yahoo.com

2. Karimov Khamid Yakubovich — MD. Professor, Head of
the Department of Molecular Genetics and Cell
Technologies of the Research institute of Hematology
and Blood Transfusion. 42 A, Chilanzar-6 Block,
Chilanzar district, Tashkent, Uzbekistan, 100185.

3. Matkarimova Dilfuza Saburovna - MD. Associate
Professor of the Department of Hematology,
Transfusiology and Laboratory of Science, Tashkent
Medical Academy, Farobiy street-2, Tashkent city,
Uzbekistan.

4. Boboev Kodirjon Tukhtaboevich - MD Professor, Head
of the Laboratory of Medical Genetics of the Research
institute of Hematology and Blood Transfusion. 42 A,
Chilanzar-6  Block, Chilanzar district, Tashkent,
Uzbekistan, 100185. E-mail: saboboev@mail.ru.

5. Makhamadaliyeva Gulchekhra Zukhriddinovna — Ph.D
Doctor of the Research institute of Hematology and
Blood Transfusion. 42 A, Chilanzar-6 Block, Chilanzar
district, Tashkent, Uzbekistan, 100185.

Correspondence Author — Ph.D in the Department of
Molecular Genetics and Cell Technologies of the Research
institute of Hematology and Blood Transfusion. 42 A, Chilanzar-
6 Block, Chilanzar district, Tashkent, Uzbekistan, 100185. E-
mail: abdumannon_isroil@yahoo.com

VOLUME 16 ISSUE 10 175-179 http://xisdxjxsu.asia


mailto:abdumannon_isroil@yahoo.com
mailto:saboboev@mail.ru
mailto:abdumannon_isroil@yahoo.com

