



Place of bone marrow transplantation for patients with hematology malignancy in Abidjan, Côte d’Ivoire: A retrospective cross-sectional study

Abstract: Bone marrow transplant is practice since several decades in develops countries and plays an important role in achieving a complete remission or cure for most hematology malignancy diseases. Unfortunately it remains unavailable in most of developing countries in general and particularly in Côte d’Ivoire. Although the indication exist it’s not done. We showed here the urgent need of bone marrow transplant for many patients suffering from hematology malignancy disease. The goal at the end is to obtain the technique of bone marrow transplant for our country for better care of our patients.
Methodology: This was a retrospective and descriptive cross-sectional study lasting 12 months (January 1, 2021 to December 31, 2021). It focused on the files of patients with hematology malignancies diseases diagnosis after specifics exams such immunohistochemistry  for lymphoma  international myeloma working group for multiple myeloma molecular biology and karyotype for Chronic myeloid leukemia  immunophenotype  for chronic  lymphoid leukemia  for acute leukemia the criteria was bone marrow study with some time immunophenotype karyotype molecular biology patients were treat in three specialized centers (Cocody University Hospital, Centre National Radiotherapy Alassane Ouattara and Treichville University Hospital). The data recorded were socio-demographic, clinical, therapeutic and prognosis and the indications for bone marrow transplant.
Results: The age ranged from 18 to 82 years with average of 48.89 years. Patients over 55 years predominated (35.8%). The sex ratio was 2.09. The majority of the patients were farmers (34.7%). The most frequent reason for consultation was the management of hematology malignancy disease 31%. The clinical manifestations were dominated by anemic syndrom (45.5%) followed by tumor syndrome (26.1%). The tumor syndrom was made up of polyadenopathy in 60.9%., the blood count showed anemia in 83.5% of cases followed by hyperleukocytosis in 38.6%. Immunohistochemistry was performed in 42.3% of cases and immunophenotype was performed in 32.6% of cases. The most observed pathologies were respectively diffuse large B cell lymphoma DBLCL (40.3%), followed by chronic lymphocyte leukeumia CLL (26.1%) and multiple myeloma MM (17%). Leukemia were rarely observed with chronic myeloid leukemia (CML) in 7.4%. Concerning the prognosis, for DLBCL (International Prognostic Index (IPI) was stage 2 for 53.5% of cases) and the International staging system (ISS) for MM was 3 for 93.3% of cases). For the treatments carried out in first line, Rituximab cyclophosphamide hydroxorubicin oncovin  predenisone (RCHOP) was use at  66.6% for DLBCL the Velcade revlimid  dexamethasone (VRD). Protocol was practiced for 40% of Myeloma patients were treated with the protocol Dasatinib and nilotinib were the second-line treatment used in CML with 38.5% and 23.1% of cases respectively. The second-line treatment used in CLL was ibrutinib (17.4%) The results after -therapeutic was marked by progression or relapse in 75% in acute leukemia. The autologous indication was 78,9% and 93,3% for multiple myeloma DLBCL. The allogeneic indication was the 37,5% and 53,8% respectively for acute leukemia and CML.
Conclusion: Our results show the strong demand for this therapeutic method in our care centers. The interest in implementing this technic in Côte d’Ivoire could improve the survival of our patients.
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INTRODUCTION

[bookmark: _GoBack]Malignant hematological diseases (MH) are abnormal and anarchic proliferations of hematopoietic cells originating in the medullary or peripheral region. They are divided into acute leukemias (AL), myeloproliferative neoplasis (MPN), lymphoproliferative neoplasis (LPN) and myelodysplastic neoplasis (MDN) (1). They result from an anarchic proliferation of mature or immature abnormal cells (2). The increasing prevalence of these hematological malignancies is linked to the increase in life expectancy, environmental changes, particularly urbanization (3) and infections, in particular HTLV1 and 2 (Human T leukocyte Virus 1), viral hepatitis B and C viruses and human immunodeficiency virus (HIV), for which they constitute the most frequent risk factors (1). In 2004 in Abidjan, D. Sawadogo and al (1). Recorded 1,681 subjects including 218 cases of acute leukemia or 12.5%, 126 cases of myeloproliferative syndromes or 7.54% and 1,337 cases of lymphoproliferative syndromes, or 80% (1). The standardized incidences of malignant hematological diseases were 7.44 new cases per year in men, 5.43 in women and 5.98 in children (1). Taking into account the standardized incidence rate, Burkitt's lymphoma was the most common, followed by non-Hodgkin's non-Burkitt's malignant lymphomas and acute lymphoblastic leukemias (1). The management of malignant hematological diseases involves several therapeutic means, including immunochemotherapy, targeted therapies and bone marrow transplantation (allogeneic or autologous), which would be considered in the common sense of the term as the treatment of last chance that allows each year the cure of thousands of patients with malignant hematological diseases. However, it does not apply to all patients. However, when the indication for treatment is established and the prognostic factors have been evaluated, the choice of treatment will take into account: age criteria, comorbidities and performance status (19,20).
If these means are available in developed countries and some African countries (Morocco, Algeria), they are still an inaccessibility in most underdeveloped countries, particularly in Côte d’Ivoire. The aim of our work is to show the interest of bone marrow transplantation in the therapeutic arsenal of malignant hematology.


I. PATIENTS AND METHODS

I.1 PATIENTS
This was a retrospective cross-sectional study with a descriptive aim that took place over a period of 12 months (January 2021 to December 2021). It involved all patients followed for malignant homeopathy in three specialist centers in Abidjan [CHU Cocody, CHU de Treichville and Centre national de radiotherapy Alassane Ouattara (CNRAO)] with usable medical records without distinction of age or gender. A total of 176 files were recorded and the medical information was kept confidential according to medical and professional.


I.2 METHODS
Our sampling was carried out exhaustively. The data recorded were socio-demographic (age, sex, profession, family and personal history), clinical (tumor syndrom, infectious syndrom, hemorrhagic and anemic syndrom), paraclinical (blood cell count bone marrow exam, biochemistry and radiological assessments), therapeutic (chemotherapy, immunotherapy, targeted therapies) and evolutionary (treatment efficacy). The indications for bone marrow transplantation were established in accordance with international indications according to each malignant hematological disease (Table 1).
The data were entered into Excel software and analyzed using SPSS 22.0 software. The analysis consisted of presenting the data in the form of percentage, effective and mean using tables and graphs (2).

II. RESULTS
The age of the patients ranged from 18 to 82 years with a mean age of 48.89 years. Patients over 55 years predominated (35.8%). The sex ratio was 2.09. The majority of the patients were farmers (34.7%) followed by civil servants (19.9%) and traders (11.9%).
The most frequent reason for consultation was referrals for the management of malignant hematological diseases. At the top of the list, we have diffuse large B-cell lymphoma (DLBCL) in 31.8% of cases, followed by chronic lymphocytic leukemia (CLL) in 14.8% of cases and multiple myeloma (MM) in 12.5%. Other reasons including polyadenopathy, splenomegaly and bone pain had respective frequencies of 8.5%, 8.5% and 9.1%. The clinical manifestations were dominated by anemic syndrome (45.5%) followed by tumor syndrome (26.1%) and infectious syndrome (17%). The tumor syndrome was made up of polyadenopathy in 60.9% of cases and pulmonary infections were the most observed (60%). Regarding the orientation assessment, the blood count showed anemia in 83.5% of cases followed by hyperleukocytosis in 38.6% and thrombocytopenia in 35.2%. Among the assessments requested for the definitive diagnosis, it was noted that the protidogram was the most performed with the presence of a monoclonal peak in gamma of 65.2%, the serum immunofixation noted a predominance of IgG of 79% made of Kappa chain in 57.9% of cases. The holoskeleton noted a predominance of multiple lytic lesions (53.3%) and the myelogram noted a predominance of medullary plasmacytosis in 50.8% of cases. Immunohistochemistry was performed in 42.3% of cases and immunophenotyping was performed in 32.6% of cases. The most observed pathologies were respectively DLBCL (40.3%), followed by CLL (26.1%) and MM (17%). Leukemias were rarely observed with chronic myeloid leukemia (CML) in 7.4% of cases and acute leukemias (AL) of myeloid type in 6.8% of cases and lymphoblastic in 2.3% of cases (Table II). Concerning the prognosis, it was favorable in 50% of cases of acute myeloid leukemia (AML) and unfavorable in general for other malignant hematological diseases recorded, notably in CML (high Sokal score in 53.8% of cases), in CLL (Binet C in 56.5% of cases), in DLBCL (International Prognostic Index (IPI) at 2 in 53.5% of cases) and in MM (International staging system (ISS) at 3 in 93.3% of cases). (Table III). Concerning the treatments carried out in first line, 66.6% of patients in AML were treated with hydroxyurea. In ALL, 75.0% of patients were treated with Vincristine + prednisone. CML patients were treated with imatinib mesylate in 53.8% of cases. The combination Rituximab+Fludarabine+Cyclophosphamide (RFC) was used for the treatment of CLL patients in 43.5% of cases. 67.6% of patients followed for DLBCL were treated with the protocol Rituximab+cyclophosphamide+hydroxorubicin+oncovin+predenisone (RCHOP) and 40% of Myeloma patients were treated with the protocol Velcade+revlimid+dexamethasone (VRD). Dasatinib and nilotinib were the second-line treatments used in CML with 38.5% and 23.1% of cases respectively. The second-line treatment used in CLL was ibrutinib (17.4%). For other malignant hematological diseases there were no other therapeutic alternatives available in our practice context. The post-therapeutic evolution was marked by progression or relapse in 75.0% in acute leukemia, 53.8% in CML, 52.2% in CLL, 45.1% in DLBCL and 83.3% in MM. The indication for allogeneic transplantation was posed in 6/16 patients with AL or 37.5%, 24/46 patients with CLL or 52.2%, 7/13 patients with CML or 53.8%. The indication for autograft was posed in 56/71 patients with DLBCL or 78.9% and in 28/30 patients with MM or 93.3%. (Table IV).

III. DISCUSSION AND CONCLUSION
[bookmark: _1hmsyys]The average age of our patients was 48.89 years compared to the results of most African authors, including Sawadogo D in Côte d’Ivoire (1) and Thiam D in Senegal (5), who found 32.5 years and 38.7 years respectively, unlike in France where the average age of patients followed for malignant blood diseases is 70 years (6). This age difference could be explained by the difference in the age pyramid between the West and Africa. The male predominance found in our study is also reported by some authors, including Dapa D in Mali (7) and Thiam D in Senegal (5), with a sex ratio of 1.9 and 1.6 respectively. These results would be due in part to their professional activities with occupational and environmental exposures. Indeed, the dominant profession in our series was that of farmers (34.7%). Traoré C in Burkina (8) in his study, reported that the professional category most affected by hematologic malignancy was farmers in 34.1%. The exposure of farmers to pesticides is recognized as a potentially significant occupational risk (9). The galloping industrialization in our developing countries could be another explanation for the occurrence of these hematology malignancy in addition to genetic, hormonal, infectious factors (HIV, hepatitis B, C) and lifestyle (tobacco, alcohol, narcotics). Lymphoid hematologic malignancy were the most observed in our series with DLBCL at the top of the list (40.3%) followed by CLL (26.1%) and MM (17%). This predominance of lymphoid neoplasm is found by several African authors (1; 10-12). Indeed, this increase is constant in Cote d’Ivoire according to a study conducted by Sawadogo D in 2009 (1), and this has been observed for several decades in Europe and North America in relation to industrialization. Our patients generally had a poor prognosis at diagnosis of the disease. This was confirmed by several authors (13;14;15), unlike in the West where the prognosis was favorable at diagnosis (6;14;16). This poor prognosis found could probably be due to the delay in diagnosis, the low income of the population and the absence of national health insurance coverage. Regarding the treatment of the various hematology malignancy, the treatment generally carried out in first line was used by certain authors (6;17) according to international recommendations, in this case for DLBCL, CLL, CML and multiple myeloma. But our patients were not able to benefit from this bone marrow transplant (allograft and autograft) although the indications were paused. This could explain the high failure and relapse rate in our series. Cumin et al (18) in Nantes were able to perform bone marrow transplants in 50% of their patients (autograft 33.33% and allograft 66.67%) with complete remission achieved. Indeed, bone marrow transplantation occupies a very important place in the treatment of hematological malignancy diseases in the first line when their prognosis is reserved for diagnosis, or in failure and relapse.
Table 1: Indication for bone marrow transplantation

	Pathology
	Indication for transplantation
	Type of graft

	AL
	Patient in relapse
Patient under 60 years of age with poor prognosis
	Allograft

	DLBCL
	Patient under 60 years of age with an IPI ≥2
	Autograft

	MM
	Symptomatic patient under 60 years old
	Autograft

	CLL
	Patient under 60 years of age refractory to drug treatment
Patient in relapse
	Allograft

	CML
	Symptomatic patient in accelerated or blast phase and resistant to 2nd ITK
	Allograft





















Table 2 : Distribution depending on the blood diseases found

	Pathology
	Effective
	Percentage (%)

	ALL
	4
	2,3

	CLL
	46
	26,1

	AML
	12
	6,8

	CML
	13
	7,4

	DLBCL
	71
	40,3

	MM
	30
	17,0

	Total
	176
	100,0








[bookmark: _41mghml]Table 3 : Distribution depending on prognostic factors

	Hémopathies
	Prognostic Score
	Effective
	Percentage (%)

	AML
	
	Unfavorable
	4
	33,3

	
	OMS
	Intermediate
	2
	16,7

	
	
	Favorable
	6
	50,0

	ALL
	
	Unfavorable
	2
	50,0

	
	OMS
	Intermediate
	0
	0,0

	
	
	Favorable
	2
	50,0

	CML
	Sokal Score
	High
	7
	53,8

	
	
	Intermediate
	4
	30,8

	
	
	Weak
	2
	15,4

	CLL
	Binet Classification
	A
	5
	10,9

	
	
	B
	15
	32,6

	
	
	C
	26
	56,5

	DLBCL
	IPI Classification
	IPI 1
	15
	21,1

	
	
	IPI 2
	38
	53,5

	
	
	IPI 3
	18
	25,4

	MM
	ISS classification
	ISS 1
	2
	6,7

	
	
	ISS 2
	0
	0,0

	
	
	ISS 3
	28
	93,3
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Table 4: Distribution patients according to the indication for bone marrow transplantation

	Pathology
	Indication for transplantation
	Type of graft
	Effective
	Percentage (%)

	AL
	Patient in relapse
Patient under 60 years of age with poor prognosis
	Allograft
	6
	37,5

	DLBCL
	Patient under 60 years of age with an IPI ≥2
	Autologous
	56
	78,9

	MM
	Symptomatic patient under 60 years old
	autologous
	28
	93,3

	CLL
	Patient under 60 years of age refractory to drug treatment
Patient in relapse
	Allograft
	24
	52,2

	CML
	Symptomatic patient in accelerated or blast phase and resistant to 2nd ITK
	Allograft
	7
	53,8
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