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ABSTRACT 

Background: Hematological malignancies represent a group of cancers arising from blood and lymphatic tissues with substantial 

diversities in clinical and biological characteristics. To best of our knowledge, there is a paucity of data regarding these cancers from 
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KSA. Therefore, the aim of the present study was to identify the epidemiologic patterns of leukemia and lymphoma in the Hail 

region, the northern kingdom of Saudi Arabia (KSA). Methodology: Data regarding 120 patients with leukemia or lymphoma were 

retrieved from the King Khalid Hospital in Hail. Data included all patients with a diagnosis of leukemia or lymphoma during the 

period from 2008 to 2016. Results: Out of the 120 patients 73/120(60.8%) were diagnosed with leukemia and 47/120(39.2%) were 

diagnosed with lymphomas. Of the 73 patients with leukemia, 43/73(58.9%) were males and 30/73(41.1%) were females. Of the 47 

patients with leukemia, 27/47(57.4%) were males and 20/47(42.6%) were females. Conclusion: Leukemia was more predominant than 

lymphoma in Hail area and males were more susceptible than females for both cancer types. 

 

Keywords: leukemia, lymphoma, hematological malignancies, Saudi Arabia 

 

 

1. BACKGROUND 

Blood cancers comprising malignancies originating from various immune and lymphatic systems cells, collectively known as 

lymphomas and leukemias.  These cancers usually resulting from abnormal genetic alterations occurring during this immune-cells 

maturation and activation (such as in lymphomagenesis). This proposing that these genetic factors stimulate the host immune 

setting in a way that favors the survival and proliferation of transformed cells in a way contributing to cancer etiology (Batista et al., 

2017). Blood cancers are regarded as a global health issue with varied distribution and diagnostic patterns based on diverse factors 

including sex, age, ethnicity, and geographical location. Besides, the genetic and environmental factors, these factors denote the 

complexity of etiological factors involved in the development of the Hematological malignancies (Elidrissi et al., 2016). 

Leukemia is the most common cancer in children and teens, accounting for almost 1 out of 3 cases (Vardiman et al., 2008). 

Clinically and pathologically, leukemia can be divided into acute and chronic forms, which further can be divided into several 

subtypes including; ALL (acute lymphoblastic leukemia), CLL (chronic lymphoblastic leukemia), AML (acute myeloid leukemia), and 

CML (chronic myeloid leukemia) ( Hutter, 2010; Zhao et al., 2018). Lymphomas are diverse of cancers arising from lymphoid tissue, 

including non-Hodgkin lymphoma (NHL), Hodgkin lymphoma, multiple myeloma, and acute and chronic lymphocytic leukemia 

(Morton et al., 2006).  Although the risk factors such as exposure to certain infections as well as treatments and diseases that cause 

severe immunosuppression were established, the etiology of lymphoid neoplasms rests mostly indefinite (Cartwright and Watkins, 

2004; Hennessy et al., 2004; Muller et al., 2005).  

However, there is a complete paucity of data regarding hematological malignancy from Saudi Arabia. An only a small number of 

studies have partially addressed lymphomas through scattered dimensions (Elyamany et al., 2015; Shafi et al., 2017; Binamer, 2017). 

Therefore, the present study aimed to identify the epidemiology of hematological malignancies in the Hail region, the northern 

kingdom of Saudi Arabia (KSA).  

 

2. METHODS 

This was a retrospective descriptive study conducted in King Khalid hospital, Hail, Kingdom of Saudi Arabia (KSA) during the period 

from October 2016 to March 2017. All data related to lymphomas and leukemia during the stated period was recovered from King 

Khalid hospital. Data related to diagnostic and demographical variables were entered into computer SPSS software and analyzed.  

 

Ethical consent 

The study was approved by the ethical committee at the college of medicine, University of Hail. This in addition to an agreement 

letter taken for King Khalid hospital authority.   

 

Statistical analysis 

Data were analyzed using SPSS software version 16. P-value < 0.05 was considered statistically significant.   

 

3. RESULTS 

This study investigated retrospectively 120 cancer (with lymphoma or leukemia) patients, their ages ranging from 5 to 107 years with 

a mean age of 45 years. Out of 120 patients, 70/120 (58.3%) were males and 50/120(41.7%) were females, giving males’ females’ 

ratio of 1.4:1.00. Out of the 120 patients, 73/120(60.8%) were diagnosed with leukemia and 47/120(39.2%) were diagnosed with 
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lymphomas. Of the 73 patients with leukemia, 43/73(58.9%) were males and 30/73(41%) were females. Of the 47 patients with 

lymphoma, 27/47(57.4%) were males and 20/47(42.6%) were females. 

The majority of the patients were at age range 61-75 years constituting 26/120(21.7%) followed by age groups 41-60 & 19-30 

years representing 21/120(17.5%). The majority of males were at age group 19-30 years representing 16/70(22.9%), hence, the 

majority of females were at age rage 61-75 years constituting 14/50(28%), as indicated in Table 1, Fig 1. However, hematological 

cancers were more common among elder females than males, and this was found to statistically significant P <0.05. Out of 47 

patients with lymphoma, 27/70(38.6%) were males and 20/50(40%) were females. Out of 73 patients with leukemia, 43/70(61.4%) 

were males and 30/50(60%) were females, as indicated in Table 1, Fig 1. 

Concerning the year of admission most patients were diagnosed in the year 2010 followed by years 2015&2016 and 2011, 

representing 21, 18, and 17 cases, respectively. Most of the males were registered in 2016, hence, the majority of females attended 

in 2010, as indicated in Table 1, Fig 2.   

 

 

Figure 1 Description of the study subjects by sex, age and cancer type 

 

Table 1 Distribution of the study subjects by sex, age and cancer type 

Variable Category Males Females Total 

 

Age 
    

 <18 years 10 9 19 

 19-30 16 5 21 

 31-40 13 6 19 

 41-60 12 9 21 

 61-75 12 14 26 

 76+ 7 7 14 

 Total 70 50 120 

Cancer type     

 lymphoma 27 20 47 

 leukemia 43 30 73 

 Total 70 50 120 

Years     

 2008 2 3 5 

 2009 4 9 13 

 2010 10 11 21 

 2011 10 7 17 
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 2012 7 4 11 

 2013 5 1 6 

 2014 9 2 11 

 2015 10 8 18 

 2016 13 5 18 

 Total 70 50 120 

 

 

 

Figure 2 Description of the study subjects by sex and year of admission 

 

Table 2 Distribution of the study subjects by age and cancer type 

Variable Category Leukemia Lymphoma Total 

Age     

 <18 years 17 2 19 

 19-30 11 10 21 

 31-40 13 6 19 

 41-60 13 8 21 

 61-75 11 15 26 

 76+ 8 6 14 

 Total 73 47 120 

Years     

 2008 5 0 5 

 2009 9 4 13 

 2010 12 9 21 

 2011 11 6 17 

 2012 6 5 11 

 2013 3 3 6 

 2014 8 3 11 

 2015 7 11 18 

 2016 12 6 18 

 Total 73 47 120 

 

The majority of patients with leukemia were found at age group <18 years followed by age ranges 31-40& 41-60, 19-30 &61-75 

and 76+ years constituting, 17/73(23.4%), 13/73(17.8%), 11/73(15%) and 8/73(11%), respectively as indicated in Table 2, Fig 2. With 
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regard to the cancer type most patients were diagnosed in the year 2010 followed by years 2015&2016 and 2011, representing 21, 

18, and 17 cases, respectively. For leukemia and lymphoma, most cases were found in the years 2010 followed by 2011, as indicated 

in Table 2, Fig 4.  

 

 

 

Figure 3 Description of the study subjects by age and cancer type 

 

 

 

Figure 4 Description of the study subjects by cancer type and year of admission 

 

4. DISCUSSION 

Blood and lymphatic tissue-associated malignancies have certain epidemiological sceneries (Sant et al., 2010). Leukemia, lymphomas 

(non-Hodgkin's lymphoma & Hodgkin's lymphoma), and plasma cells are the major subtypes of these hematological malignancies. 

However, there is a lack of literature regarding the epidemiology of these cancers from Saudi Arabia. Therefore, the present study 

aimed to identify the epidemiology of hematological malignancies in the Hail region, the northern kingdom of Saudi Arabia (KSA).  

In the present study, the prevalence of leukemia (60.8%) was more than lymphoma (39.2%). However, globally, over 250 000 

persons are diagnosed with leukemia each year, accounting for 2.5% of all cancers. Leukemias are usually divided into four major 
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categories, with different clinical features and prognosis: acute lymphocytic leukemia, chronic lymphocytic leukemia, acute 

myelogenous leukemia, and chronic myelogenous leukemia (Rodriguez-Abreu et al., 2017). 

Although the meticulous cause of several leukemias is obscure, some studies suggested numerous conditions linked to a high 

risk of leukemia (Natelson, 2007). In the current study, leukemia was more common among males compared to females. Such 

findings were previously reported (Jain et al., 2017). Moreover, most cases of leukemia were observed at a relatively younger age. A 

study in this context has reported; the median age at diagnosis for leukemia was 67 years. Approximately 11% were diagnosed 

under age 20; 11% between 20 and 44; 10% between 45 and 54; 14% between 55 and 64; 21% between 65 and 74; 23% between 75 

and 84; and 10% after 85 years of age (Rodriguez-Abreu et al., 2017). In a previous study, between 1988 and 2009, there were 785 

cases of ALL in men and 612 in women, 1881 cases of CLL in men and 1494 in women, 1084 cases of AML in men and 1057 in 

women, 612 cases of CML in men and 510 in women, with a total of 8035 cases, 4362 male and 3673 female. The most common 

leukemia type was CLL, comprising 42% of leukemias, followed by AML with 27%, ALL with 17%, and CML with 14%. All Leukemia 

subtypes were higher among males compared to females, with apparent variation in chronic leukemias. The incidence rates of 

leukemia were reported to increase with age except for ALL. However, for CLL, the majority of cases (75%) were > 65 years (Novak et 

al., 2012). 

In the present study, about 39.2% of the cases were found with lymphoma. Malignant lymphomas comprise Hodgkin's 

lymphoma (HL) and NHL, which consist of >30 separate disease entities with different morphology, immunologic and genetic 

profile, and clinical behavior. This variety, as well as the repeated changes over time in lymphoma classification systems, has made it 

difficult to study their epidemiology. About 120 000 Europeans were diagnosed with lymphoma in 2005, at least three of four of 

them with NLH, the rest with HL (Rodriguez-Abreu et al., 2017). The present findings showing that lymphoma was commonly among 

males and more frequent among the elder population. A previous study has shown that; with few exceptions, males tended to be 

diagnosed at younger ages and have significantly (P<0.05) higher incidence rates. Differences were greatest at younger ages: the < 

15-year male/female rate ratio for all subtypes combined being 2.2 (95% CI 1.3–3.4). These gender differences impacted on 

prevalence; most subtype estimates being significantly (P<0.05) higher in males than females (Smith et al., 2015).  

Some studies have suggested that the incidence of lymphoma increases each year with age (Salminen, 1998). The incidence of 

non-Hodgkin's lymphoma (NHL) has increased dramatically especially in persons over 60 years of age (Cuttner et al., 2002). 

However, as with some of the conditions that principally occur at older ages, such as diffuse large B-cell lymphoma, these two are 

periodically diagnosed outside their normal age range. Such wide age spans are however not seen for all lymphoid conditions, 

including the rarer forms like hairy-cell leukemia and mantle-cell lymphoma, and also comparatively common conditions like CLL 

and myeloma – all of which seldom, if ever, occur below the age of 30 years. In general, hematological malignancies tend to occur 

more frequently in males than females, and for many conditions, the rate among males is more than twice that of females (Smith et 

al., 2015). 

 

5. CONCLUSION  

Hematological malignancies are relatively low in Northern Saudi Arabia. Leukemia is more common than lymphoma, and males were 

more frequently affected than females. Hematological cancers were more common among elder females than males. A precise 

understanding of the etiology of the hematological malignancies is required for better control and prevention system in Saudi 

Arabia. 
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