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Abstract
Introduction: The COVID-19 pandemic is a problem of a global scale,
and it has an importance in modern oncology and hematology. Patients
with cancer are at high risk of getting infected with COVID-19. Diagnosis
of coronavirus infection in such patients entails the cancellation of
chemotherapy for an indefinite period. A break between courses of
treatment, as well as a complete cancellation of therapy, can increase
the mortality of patients from oncohematological diseases.
Material and methods: From June to October 2020, based on the
Oncohematological Department of the National Research Oncology
Center LLP, 19 patients were treated, of which: men - 11, women - 8.
Average age - 43 years (+ -16). Of these, patients with multiple myeloma
- 32%; acute myeloid leukemia - 26%; acute promyelocytic leukemia - 11%;
acute lymphoblastic leukemia - 26%; chronic lymphocytic leukemia - 5%.
Treatment was carried out following the protocols for the diagnosis and
treatment of hemoblastosis and concomitant COVID-19 infection.
Results: This article presents clinical cases of complex therapy of
patients with hemoblastosis and concomitant COVID-19 infection who
were treated in a hospital.
Key words: COVID-19, hemoblastosis, multiple myeloma,
chemotherapy, autologous stem-cell transplantation, acute myeloid
leukemia

Introduction

The novel coronavirus infection COVID-19 led to
an outbreak at the end of December 2019 in the Chinese
city Wuhan, which quickly spread around the world. In
March 2020, the World Health Organization announced
a pandemic of the new coronavirus SARS-CoV-2 COVID-19. Over 40 thousand cases of coronavirus
infection and more than 1million deaths have been
registered in the world [1]. In Kazakhstan, the first case
of coronavirus infection was registered in March 2020;
by October 2020 there are 109 623 cases of infection and
1768 deaths [2].
Age and compromised immune systems are
predictive factors for COVID-19 infection [3]. Patients
with hematological diseases, especially malignant
neoplasms, are more susceptible to any infection
than the general population due to the obligatory
systemic immunosuppression. Immunosuppression and
chemotherapy leads to neutropenia, lymphopenia and
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disorders of the mechanisms of innate and adaptive
immunity. Thus, patients with hematologic malignancies
are at high risk of infecting with COVID-19 and worse
prognosis. These patients can also spread the virus for a
longer time due to the increased viral load and delayed
elimination of the virus [4].
Currently, there are no guidelines for the treatment
of hemoblastosis in the context of COVID-19,
recommendations in this direction are based on the
opinion and experience of experts [5].

Case presentation
Case 1

A 47-year-old female patient was diagnosed with
multiple myeloma. At diagnosis she had pain in the lumbar
spine and right shoulder joint. Computed tomography
(CT) showed multiple oncolytic lesions of the thoracic
spine, sternum, scapula and iliac bones.
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In September 2019, the patient was admitted to our hospital.
Laboratory findings showed the existence of Paraprotein
(lambda chains) and Bens-Jones protein in urine. Further
examination showed 23 % of bone marrow infiltration with
plasma cells. The patient also had hypercalcemia, renal failure
and anemia. Together with bone disease symptoms comprised
CRAB syndrome (hypercalcemia;renal failure; anemia; bone
lesions). Considering CRAB syndrome, laboratory findings and
bone marrow infiltration the patient was diagnosed with multiple
myeloma [6].
The patient underwent 5 courses of BortezomibCyclophosphamid-Dexamethasone
(VCD)
chemotherapy
scheme. Control restaging showed that according to the
International Myeloma Working Group (IMWG) the response
was not achieved, plasma cell infiltration remained on the same
level- 22% [7]. The patient underwent second-line treatment with
2 courses Talidomid-Cyclophosphamid-Dexamethasone (TCD).
The disease was resistant to conventional therapies. Therefore,
the treatment was continued with 2 courses of Dexamethasonelenalidomide-cisplatine-doxorubicin-cyclophosphamidetoposide (DR-PACE) scheme [8,9]. However, despite the
intensive courses, bone marrow infiltration was 28%. Further
treatment was discussed; complete absence of any response to
previous three schemes of chemotherapy and possible toxicity of
repeated chemotherapy were taken in account. Considering these
factors, it was decided to perform autologous hematopoietic
stem cell transplantation (Auto-SCT).
The patient underwent “mobilization” of peripheral
hematopoietic stem cells (HSCs) with Etoposide (375mg/m2)
and granulocyte colony stimulating factor (G-CSF), 9.23x106
CD34 + cells / kg were collected. The patient was discharged for

the recovery period. On July 2, the patient underwent high-dose
melphalan (HD-MEL) (200 mg/m2) supported by autologous
hematopoietic stem cells transplantation(5.58 million/kg). On
day 17 after Auto-SCT, the patient developed febrile neutropenia
and symptoms of pulmonary aspergillosis. Antifungal therapy
with voriconazole; antibacterial therapy with piperacillintazobactam were prescribed. Non-engraftment of the bone
marrow (0.5 thousand/μl) was recorded on day 25 after AutoSCT. The patient develop acute respiratory failure , respiratory
rate (RR) up to 36 per minute, saturation (SpO2) with oxygen
insufflation of 10 liters per minute - 90-91%, fever, unproductive
cough. Computed tomography of the lungs showed subtotal
infiltration (involvement of the both lung parenchyma was about
60%). The nasopharyngeal smear was taken, for SARS-CoV-2
PCR test performance. Due to respiratory failure, the patient
was transferred to intensive care unit. According to the national
protocols of COVID-19 infection treatment, anticoagulant
therapy, glucocorticosteroid therapy (GCS) with dexamethasone
12 mg per day, as well as NIV (non-invasive ventilation of the
lungs) in CPAP mode with FiO2 = 65%, prone body position
was applied. On day 28 after transplantation, SARS-CoV-2
RNA from a nasopharyngeal smear was detected by PCR. Bone
marrow non-engraftment significantly worsened the course
of the disease.1 week after transfer to intensive care unit and
complex therapy initiation the patient's condition significantly
improved.
Control computed tomography of the chest organs showed
positive dynamics, a decrease in the size of infiltration in the
lungs, the volume of lung lesions was 40% (Figure 1), recovery
of blood parameters (neutrophilic engraftment was noted) (Table
1).

Computed tomography of the chest organs 27.07.2020

Computed tomography of the chest organs 07.08.2020

Figure 1. Bilateral polysegmental pneumonia. Foci of destruction of the spinal column and bones of the thoracic segment (myeloma).
CT signs of bilateral interstitial pneumonia, probably of viral etiology. Foci of destruction of the thoracic vertebra and chest (myeloma)
In comparison with the CT scan from 07/27/2020, there is a decrease in the size of infiltration in the lungs

Table 1

Changes in peripheral blood parameters by day from the moment of autologous bone marrow transplantation.
Against the background of the complex therapy of hemoblastosis and COVID-19, an increase in the level of
leukocytes is observed and bone marrow engraftment is noted.

Characteristic

14POD

18POD

27POD

29POD

31POD

34POD

36POD

57POD

61POD

WBC/l

0.1

1.6

0.6

0.3

0.1

0.3

1.7

2.4

2.8

11

5

44

20

68

16

34

42

56

HB g/l
PLT/l

69

65

101

95

However, despite the clinical improvement, PCR test
showed persistence of SARS-CoV-2 RNA. The patient was
transferred back to the ward. On day +62 after Auto-HSCT RNA
SARS-CoV-2 from a nasopharyngeal smear was not detected.
76

85

74

59

62

67

In this regard, at day 64 after Auto-HSCT, the patient was
discharged from the hospital with improvement, with a relief of
signs of coronavirus infection.
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Table 2

Characteristic

WBC/l

HB g/l

PLT/l

Table 2 Changes in peripheral blood parameters by day from the start of therapy. Against the background of
the complex therapy of hemoblastosis and COVID-19, a decrease in leukocytosis is noted, up to agranulocytosis,
followed by an increase in leukocyte counts.
1POD

45

50

11

6POD

4

62

23

13POD

0.4

63

17

Computed tomography of the chest organs 21.08.2020

21POD

0.6

37

5

24POD

0.8

67

17

36POD

1.3

50

32

Computed tomography of the chest organs 28.08.2020

Figure 2. Figure 2 Bilateral polysegmental pneumonia, bilateral hydrothorax. In comparison with the CT scan of 08.21. there is an
increase in the degree of infiltration and the development of bilateral hydrothorax.

Case 2

A 54-year-old patient was diagnosed with acute myeloid
leukemia complicated by coronavirus infection, which debuted
with changes according to the general blood count in the form of
severe anemia, thrombocytopenia, leukocytosis, and blastemia.
SARS-CoV-2 RNA was detected from a nasopharyngeal smear.
In August 2020, the patient was admitted to our center.
Laboratory examination showed decrease in hemoglobin and
platelets, increased level of leukocytes, the presence of tumor
cells (blasts) in the peripheral blood and bone marrow. Computed
tomography of the lungs showed ground-glass opacification.
The patient was diagnosed with acute myeloblastic leukemia
with a concomitant COVID-19 [10].
The patient underwent a chemotherapy course according to
the "7+3DNR 60 mg/m2" scheme. For COVID-19 pneumonia,
the patient received treatment with dexamethasone 8 mg per day,
heparin therapy, as well as non-invasive ventilation (NIV) in the
CPAP mode with FiO2=70%, and prone body position.
The patient had persistent fever, an increase in C-reactive
protein (CRP) and procalcitonin levels, the condition was regarded
as febrile neutropenia. Antibacterial therapy with piperacillintazobactam 4.5g 4 times a day intravenously was prescribed. The
patient’s condition improved, CRP level was normal. On day 12
after chemotherapy the patient again developed repeated fever,
increased CRP level. It was decided to change the tazobactam to
meropenem 1.0 g 3 times a day intravenously. Correction of the
antibacterial therapy resulted in patient's condition improvement.
Respiratory function recovered. Control PCR COVID-19 on
day 19 after chemotherapy was negative. However, computed
tomography showed slight increase in lung infiltration (Figure
2).
Bone marrow punctate analysis showed that blasts was
50%, remission was not achieved. It was decided to continue the
chemotherapy. The patient did not give his consent for further
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treatment. The patient was discharged from the hospital.

Discussion

According to Chinese researchers, patients with cancer
have worse outcomes from COVID-19, which suggests that this
group should be given more attention. Three main strategies
are proposed for patients with cancer during the COVID-19
pandemic and in the event of severe infectious complications.
First, in endemic regions, consideration should be given to
deferring chemotherapy and routine hospitalization. Secondly,
more stringent personal protection measures for cancer patients
should be envisaged. Third, more intensive monitoring or
treatment should be considered when patients are infected with
SARS-CoV-2 [11].
Between June 2020 and October 2020 over 200 patients
with hemoblastoses were admitted to our hospital, 19 patients
had concomitant COVID-19. Among those 19, 11 (57.9%)
were male, 8 (42.1%) were female; the mean age was 43 years.
32% with multiple myeloma; acute myeloid leukemia - 26%;
acute promyelocytic leukemia - 11%; acute lymphoblastic
leukemia - 26%; chronic lymphocytic leukemia - 5%. Treatment
was carried out following the protocols for the diagnosis and
treatment of hemoblastosis and concomitant COVID-19
infection [12]. Among 19 patients with hemoblastosis and
concomitant COVID-19 infection, all patients developed
COVID-19 pneumonia. Among them, 13 patients had mild
symptoms of coronavirus infection, 6 patients required treatment
in intensive care unit. Overall, 2 patients were intubated and 4
patients required non-invasive lung ventilation. In all cases, CT
scanning showed ground-class opacification with different size
of infiltration. In one case patient showed reduction of viral load
after treatment, however in majority of observed cases SARSCoV RNA persisted even after clinical improvement.
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In our center, we have chosen the tactics of conducting
complex therapy for patients with hemoblastosis and
hematopoietic depression with COVID-19 without interrupting
chemotherapy. According to our preliminary observation,
in majority of patients (13 patients) chemotherapy does not
worsen the course of COVID-19 and does not increase early
mortality after chemotherapy. We noted that the SARS-CoV
RNA persisted in the patient’s blood tests even after clinical
improvement. Thus, this group of patients should be isolated for
longer period in comparison with group of patients with noncompromised immune system.
Currently, there is not enough research regarding
superiority one or another treatment approach of patients with
hemoblastosis and coronavirus infection. In our experience,
we evaluated the effect of complex therapy in patients with
hematopoietic malignancies and depression of hematopoiesis
with COVID-19, without interrupting chemotherapy. The
proposed protocol will presumably reduce the risks of recurrence
and resistance to the chemotherapy. Further research and larger
case series are required for development effective treatment
approaches of the patients with hematological malignancies and
concominant COVIID-19.
Abbreviations:
COVID-19 - coronavirus disease 2019
SARS-CoV-2 - severe acute respiratory syndrome related
coronavirus 2

CT - computed tomography
NROC - National Research Oncology Center LLP
CRAB - mnemonic abbreviation: hyperCalcemia; Renal
insufficiency; Anemia; Bone lesions
CTX - chemotherapy
IMWG - International Myeloma Working Group
Auto-SCT - autologous stem-cell transplantation
BMT - bone marrow transplantation
GCS - glucocorticosteroid
NIV - non-invasive ventilation of the lungs
PCR - polymerase chain reaction
ABT - antibiotic therapy
CRP - c-reactive protein
TCDThalidomide-Cyclophosphamide-Dexametazone
(chemotherapy scheme)
VCD- Bortezomib-Cyclophosphamide-Dexamethasone
(chemotherapy scheme)
HD-MEL- High-dose melphalan
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