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ABSTRACT
[bookmark: _GoBack]Background: Haematological malignancies are a heterogeneous group of clonal neoplastic disorder of the blood and blood forming organs associated with significant mortality and morbidity in our locality.

Objectives: To determine the prevalence, pattern of distribution and yearly trends of adult patients diagnosed with haematological malignancies in two tertiary hospitals in Rivers State, Nigeria, between 2009 and 2024.

Methods: This was a sixteen (16) year retrospective study of adult patients with HM. Data was retrieved from the archives of the departments of Haematology and Histopathology of the University of Port Harcourt Teaching hospital and the Rivers State University Teaching Hospital and was analyzed with SPSS version 26. Descriptive statistics were presented using figures and tables. 

Results: A total of 2832 cases of malignancies were seen over the sixteen (16) years period. Two hundred and thirty five (8.3%) were adult with haematological malignancies. One hundred and eighteen (50.2%) were males and 117 (49.8%) were females with a ratio of 1.01:1.The mean age at presentation was 47.3 ± 16.3 years. Chronic myeloid leukaemia (CML) and Non Hodgkin lymphoma (NHL) were the most common HMs (28.9% and 17.9% respectively), followed by multiple myeloma (14.9%). The annual incidence increased gradually, peaking in the years 2020 and 2024

Conclusion: This study reveals the prevalence and pattern of haematolologic malignancies in our locality. This will serve as a tool in creating public awareness on the burden of the disease. The increased incidence of HMs in recent years highlights the need for improved public health surveillance and diagnostic facilities in our environment.
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INTRODUCTION
Haematologic malignancies are a group of clonal diseases arising from the malignant transformation of cells of the bone marrow or the lymphatic system characterized by abnormal proliferation and accumulation of malignant cells in various tissues and organs of the body.1 These malignant cells cause symptoms related to bone marrow failure and organ infiltration. Haematological malignancies generally have a negative impact on all aspects of the patient’s life and is one of   the leading causes of cancer associated deaths.2  Worldwide, haematological malignancies have been estimated to account for about 6.5% of all cancers.3 In Europe and in the United States of America, haematological malignancies are the 4th   most common cancers.4 In sub-Saharan Africa, haematological malignancies account for about 8.7% of cancer diagnoses and 9.9% of cancer-related deaths.5 Epidemiological studies conducted in several regions and states of Nigeria revealed the following: South-West had a prevalence of 18.05%6, North-Eastern Nigeria had a prevalence of 8.2%,7  southern- Nigeria had a prevalence of 4.3%,8 while Benin and Cross Rivers states had a prevalence of 17.4% and 10.5% respectively.9,10 The World Health Organization  in the 5th edition of the classification of haematolympoid tumours broadly classifies haematological malignancies into myeloid neoplasms, lymphoid neoplasms, mast cell disorders, and histiocytic neoplasms based on the role that cell lines play in neoplastic transformation.11The exact etiology of haematological malignancies remains largely unknown. However, genetic abnormalities and environmental factors have been implicated as risk factors for the development of haematological malignancies.12 Exposure to ionizing radiation, chemicals such as benzene, formaldehyde, agricultural pesticides and herbicides and Tobacco smoking are environmental risk factors.13 Rivers state is among the oil producing states in Nigeria, associated with air pollution via crude oil spillage and gas flaring.14 Benzene is a constituent of flared gas and has been implicated in the development of haematological malignancies.15 It is therefore pertinent to review the prevalence and distribution pattern of haematological malignancies in River State. This study aims to report the prevalence and the pattern of distribution of haematological malignancies in Rivers State.

MATERIALS AND METHOD
This was a 16 years retrospective study conducted at the University of Port Harcourt Teaching Hospital and the Rivers State University Teaching Hospital. Both centres are tertiary institutions serving Rivers State and its neighbouring states. Adult was defined as individuals aged 18 years and above. Data of adult patients diagnosed with haematological malignancies were retrieved from the archives of both hospitals from 1st January 2009 to 31st December 2024. Two hundred and thirty-five (235) patients had haematological malignancies. Data generated from the study were analysed using IBM Statistical Package for the Social Sciences (SPSS) software, version 26. Proportion, percentages and mean ± standard deviation were generated using the descriptive statistics. The results were presented in tables and charts.















RESULTS
A total of 2832 cases of malignancies were seen over the sixteen (16) years period. Two hundred and thirty five (8.3%) were adult with haematological malignancies. One hundred and eighteen (50.2%) were males and 117 (49.8%) were females with a ratio of 1.01:1. The age range included in the study was from 18 to 84 years with a mean age of 47.29 ± 16.28 years as shown in table 1.

Table 1. Mean age at presentation of the haematological malignancies
	Variables
	Mean±SD
( Age in years)
	Range
               ( Age in years)



	ALL
	49.13±17.35
	28–73

	AML
	44.45±17.52
	19–84

	CLL
	56.00±10.60
	37–78

	CML
	39.93±14.59
	18–76

	ET
	53.56±19.59
	28–81

	HL
	32.68±14.06
	18-68

	MDS
	72.50±3.53
	70–75

	MM
	56.57±12.42
	30–78

	NHL
	50.07±15.23
	22–75

	PMF
	59.50±10.61
	52–67

	PRV
	54.00±9.62
	43–74

	Mean age of all haematological malignancies
	47.29±16.28
	18-84


ALL-Acute lymphoblastic leukaemia, AML-Acute myeloid leukaemia, CLL- Chronic lymphocytic leukaemia, CML- Chronic myeloid leukaemia, ET- Essential Thrombocythaemia, HL- Hodgkin lymphoma, MDS- Myelodysplastic syndrome, MM- Multiple myeloma, NHL- Non Hodgkin lymphoma, PMF- Primary myelofibrosis, PRV- Polycythaemia Rubra Vera



Table 2.  Frequency of haematological malignancies based on gender and the frequency of each haematological malignancies 
	Variables
	Sex
	
Frequency of each HM (%)

	
	Male n(%)
	Female n(%)
	

	ALL (n = 8)
	4(50.0)
	4(50.0)
	            3.4

	AML(n = 20)
	10(50.0)
	10(50.0)
	            8.5

	CLL (n = 23)
	14(60.9)
	9(39.1)
	             9.8

	CML (n =68)
	34(50.0)
	34(50.0)
	            28.9 

	ET   (n = 9)
	5(55.6)
	4(44.4)
	3.8

	HL  (n = 19)
	10(52.6)
	9(47.4)
	8.1

	MDS (n = 2)
	1(50.0)
	1(50.0)
	0.9

	MM  (n = 35)
	21(60.0)
	14(40.0)
	14.8

	NHL  (n = 42)
	17(40.5)
	25(59.5)
	17.9

	PMF  (n = 2)
	0(0.0)
	2(100.0)
	0.9

	PRV  (n = 7)
	2(28.6)
	5(71.4)
	             3.0

	Total   235
	118(50.2)
	117(49.8)
	100



ALL-Acute lymphoblastic leukaemia, AML-Acute myeloid leukaemia, CLL- Chronic lymphocytic leukaemia, CML- Chronic myeloid leukaemia, ET- Essential Thrombocythaemia, HL- Hodgkin lymphoma, MDS- Myelodysplastic syndrome, MM- Multiple myeloma, NHL- Non Hodgkin lymphoma, PMF- Primary myelofibrosis, PRV- Polycythaemia Rubra Vera









Figure 1. Bar chart showing frequencies of various haematological malignancies 
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            Figure 2; Incidence of haematological malignancies in each year of the study

DISCUSSION
Rivers state is located in south-south region of Nigeria. These study was conducted in the two tertiary hospitals in the state with functional haematological services with capacity to diagnose and to treat haematological malignancies. This study recorded 2,832 cases of malignancies over a sixteen (16) year period. Two hundred and thirty five (8.3%) were adult with haematological malignancies. This was similar to the report by Dachi et al in North-Eastern Nigeria7 but lower than reports by Akaba et al10 and   Babatunde et al. 6   on a global scale, haematological malignancies have been estimated to account for about 6.5% of all cancers.3   The difference in the prevalence of haematological malignancies reflects the variation in the epidemiology. The mean age and age range at presentation of the haematological malignancies is comparable to reports by Ugwu et al.16 Likewise, these values are close to the results obtained in a study conducted among  patients with haematologic malignancies  in Lagos, South West Nigeria, however, in the later study, adolescents were included, and the minimum age at diagnosis was 14 years.17 Lower mean ages at diagnosis of HMs have been observed among patients in developing countries, compared with those in developed countries who tend to show higher mean age at the time of diagnosis of HMs. A plausible explanation would be the role of infective and communicable diseases in causing haematologic malignancies,18 the younger population demographics seen in developing countries because of lower life expectancy; it is known that higher spending on health care translates to higher life expectancy,19 and the reverse is also true. The role of better preventive and treatment healthcare services available in developed countries in making for higher mean age at diagnosis can also not be overemphasized. This study also revealed a male preponderance in the presentation of haematological malignancies. This was contrary to the work of Dirisu et al20 where more females than males presented were diagnosed. However, our finding is similar to other studies revealing a slight male preponderance in the development of haematological malignancies compared to the female counterparts,21 and some reasons for this are: differences in physiology, the likelihood of differing exposure risk as males are more likely to be involved in certain occupations, and the fact that more males are likely to present to the health facility for medical care compared to females.22, 23 
The annual incidence of haematological malignancies progressed gradually peaking in the years 2020 and 2024.The gradual progression in the incidence could be due to  increase in awareness of the availability of haematologist in the tertiary health centres in Rivers state and a possible effect of increasing gas flaring in Port Harcourt. The decline in incidence between 2020 and 2024 could be due to frequent industrial actions in the hospital that limits patient access to specialized care. 
Furthermore, this study revealed that chronic myeloid leukaemia was the most common haematologic malignancy seen within the study period followed by Non-Hodgkin’s lymphoma and Multiple Myeloma while the acute leukaemias, essential thrombocythaemia, Myelodysplastic syndrome and Polycythaemia Rubra Vera were less frequent. Chronic myeloid leukaemias and the lymphomas tend to run a chronic course and may eventually present to the tertiary centres, but the acute leukaemias are more aggressive and symptoms may mimic malaria infection, coupled with ignorance, patient may die before they present to a tertiary centre. 
These challenges cuts across all regions of Nigeria as reported by Ugwu et al and Obu et al.24,25  Furthermore,  major cancer prevention and treatment programmes in Nigeria are centred on breast, prostate and cervical malignancies, thus patients with haematological malignancies are left with out of pocket payment from diagnosis to treatment.26  Haematological malignancies are not uncommon in our locality and thus, we advocate for inclusion into the major cancer prevention and treatment programmes as well as international collaborations to strengthen diagnosis and treatment.
CONCLUSION
This study has revealed the significant burden of haematological malignancies in Rivers state, Nigeria. Chronic myeloid leukaemia and the lymphomas were the commonest haematological malignancies. 
Limitations 
The study was restricted to tertiary institutions in Rivers state, which may not reflect the community burden. Also, limited diagnostic precision and the absence of electronic medical records during the period of study would have led to case omissions.
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