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Abstract:
BACKGROUND: Lymphoma is a malignancy of the lymphatic system. As no studies have previously 
been conducted about lymphoma in Al-Ahsa, Saudi Arabia, we hereby present first report on 
demographic and clinical characteristics of lymphoma patients from Al Ahsa, Saudi Arabia from 
2009 to 2018. 
PATIENTS AND METHODS: All histologically confirmed lymphoma patients from 2009-2018 
attending KAH were included in the study. BCL2, BCL6 and C-MYC rearrangements were detected 
by fluorescence in situ hybridization. Data was analyzed using SPSS.
RESULTS: Male to female ratio was 1:1.52 with 23 (39.7%) male and 35 (60.3%) female patients. 
Mean age was 35.9 years in Hodgkin lymphoma (HL) and 54.4 years in non-Hodgkin lymphoma 
(NHL). HL was found to be more common in the young age group (0-18 years, 85.7%), which is a new 
finding. NHL was more common in age group (41-60 years) (80%, P=0.002). Overall, HL was more 
common than NHL (60.3% vs 39.7%). The most common subtype of HL was nodular Sclerosis type 
(52.2%), while diffuse large B cell lymphoma (DLBCL) was the most common subtype (74.3%) of NHL. 
The most common sites of involvement (other than lymph nodes) in HL were liver and mediastinum 
(19% and 18% respectively). However, the most common sites of involvement in the NHL were 
liver and bone marrow (12.90%), followed by the spleen and stomach (9.67%). BCL-2 and BCL-6 
were the most frequently positive markers in NHL, especially in DLBCL. Moreover, it was found that 
DLBCL had a more aggressive course and associated with more deaths (5/26; 19.2%, P= 0.047). 
Triple hit lymphoma was only found in follicular lymphoma patients with overall frequency of 1.7%. 
CONCLUSIONS: Our study shows that in Al-Ahsa area, HL is more prevalent in pediatric patients. 
Moreover, there is high frequency of DLBCL among NHL subtypes as compared to the western world.
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Introduction

Lymphoma is a type of cancer that arises 
from lymphoid tissue.[1] There are two main 

types of lymphoma, Hodgkin lymphoma (HL) 
and non‑Hodgkin lymphoma (NHL).[2] Under 
a microscope, HL is classified by the presence 
of an abnormal cell called Reed–Sternberg 
cell  (RSC). However, if the RSCs are not 
present, the lymphoma is classified as NHL. 

NHL may arise from B‑ or T‑lymphocytes, 
although majority of NHL cases are of B‑cell 
in origin.[3] Approximately 85%–90% of 
patients diagnosed with lymphoma have 
NHL in Western populations.[3] Systemic 
symptoms such as night sweats, weight loss, 
and fever are commonly found in both types 
of lymphomas.[4]

The primary cause of lymphoma is 
unknown. Many factors that can increase 
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its risk include age, sex, autoimmune diseases, and a diet 
rich in meat.[5] However, contribution of different risk 
factors to lymphoma development may vary in different 
regions. Lymphoma is diagnosed by analysis of lymph 
node biopsy by immunophenotyping, karyotyping, etc. 
and by imaging techniques such as chest X‑ray, magnetic 
response imaging, etc.[6,7]

The frequency of lymphoma and its clinical characteristics 
may vary in different regions. Only few studies have been 
carried on lymphoma in Saudi Arabia. One such study 
determined the frequency of different types of lymphoma 
in Al‑Qassim region from 1988 to 2007, according to the 
World Health Organization classification.[8] The results 
of this study showed that NHL was the most common 
type found in that region. In 2008, NHL was one of the 
most common type of cancer in Saudi Arabia and ranked 
second in cancer incidence among the male population, 
with a male‑to‑female ratio of 1.22:1.[9] King Faisal 
Specialist Hospital and Research Center registry reported 
5493 (7.6%) cases of NHL from 1975 to 2011.[10] Another 
study was carried out in Abha to analyze the pattern of 
NHL at Asir Central Hospital, from October 1987 to May 
1994.[11] The result of this study showed that NHL third 
most common cancer in Abha. In Egypt, NHL was the 
5th most common cancer in both males and females.[12] In 
Yogyakarta, a city on the Indonesian island, there was a 
noticeable increase in the incidence of Lymphoma from 
2010 to 2014, and it was more common in 45–64‑year age 
group with a male predominance.[13] NHL was the most 
common cancer in the USA during 2018.[14] In Jordan, 
B‑cell lymphoma was found to be more common in 
adults, whereas T‑cell lymphoma was more common in 
children.[15] It shows that frequencies of lymphoma and 
its different subtypes may vary in different regions.

No studies about lymphoma patients have been 
conducted in Al‑Ahsa. Hence, the goal of our study was 
to find out demographic and clinical characteristics of 
lymphoma patients at King Abdulaziz Hospital (KAH) 
in Al‑Ahsa.

Materials and Methods

All histologically confirmed lymphoma patients from 
2009 to 2018 attending KAH were included in the study. 
BCL2, BCL6, and C‑MYC rearrangements were detected 
by fluorescence in  situ hybridization analyses using 
Vysis probes per manufacturer’s instructions  (Abbott 
Molecular, Des Plaines, IL, USA).

Data obtained from the files/records of the patient were 
collected from patient data collection form and stored in the 
Microsoft Excel. Statistical analysis conducted in a form of 
descriptive and inferential statistics, categorical variables 
like gender were analyzed and reported as proportions and 

continuous variables, and age was analyzed and reported 
as mean ± standard deviation. Chi‑square test was used for 
categorical variables. P ≤0.05 was considered statistically 
significant for all the statistical tests.

Results

A total of 58 patients of lymphoma at King Abdul‑Aziz 
Hospital‑Al Ahsa from 2009 to 2018 were included in 
the study. There were 23 (39.7%) males and 35 (60.3%) 
females, with male‑to‑female ratio of 1:1.52. Patients 
were divided into HL (23, 39.7%) and NHL (35, 60.3%). 
Twelve  (52.2%) HL patients had nodular sclerosis 
histology, 8  (34.8%) had mixed cellularity type, and 
2 (8.7) had classical HL. In the NHL category, 26 (74.3%) 
patients had diffuse large B‑cell lymphoma  (DLBCL), 
2  (5.7%) had follicular lymphoma, 2  (5.7%) marginal 
zone lymphoma, 3  (8.6%) had T‑cell lymphoblastic 
lymphoma, 1 (2.9%) a Burkitt’s lymphoma, and 1 (2.9%) 
had mucosa‑associated lymphoid tissue lymphoma.

We found that the HL had the highest association 
with the age group of 0–18  years  (85.7%). NHL 
had the highest association with the age group of 
41–60 years (80%) (P = 0.002) [Figure 1].

In our study, we found that the most common sites 
of involvement  (metastasis) in HL were live and 
mediastinum  (19% and 18%, respectively). However, 
the most common sites of involvement in the NHL were 
liver and bone marrow (12.90%), followed by the spleen 
and stomach (9.67%) [Figures 2 and 3].

In NHL subtypes, it was found that the DLBCL has 
significant association with BCL2 and BCL6  (77.8%) 
as compared to follicular lymphoma, marginal zone 
lymphoma, T‑cell lymphoblastic lymphoma, and Burkitt’s 
lymphoma subtypes. It is important to mention that 
triple‑hit (BCL2, BCL6, and c‑MYC positive) lymphoma 
was found only in follicular lymphoma patients, with 
overall frequency of 1.7% and 50% of FL cases.

Moreover, it was found that DLBCL is the subtype 
of NHL with high levels of ALT and AST  (80% and 
85.7%, respectively) followed by T‑cell lymphoblastic 
lymphoma  (P = 0.047). However, there is no statistical 

Figure 1: Association of age groups with lymphoma
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Discussion

The aim of our study was to find out the association of 
different parameters with lymphoma patients at King 
Abdul‑Aziz Hospital Al‑Ahsa. The study included 
58 patients of HL and NHL with male‑to‑female ratio 
of 1:1.52. The mean age in HL was 35.9±  (0–18 years) 
and 54.4± (41–60) years for NHL. A study conducted in 
America in 2019 showed that the mean age associated 
with HL is 39 years[16] which supports our findings.

HL was more common in the age group of 0–18 years, 
which is unique to Al‑Ahsa area, as HL is rarely 
detected in children in developing countries.[17,18] NHL 
was more common in the age group of 45–60  years. 
A  study conducted in Northern Saudi Arabia from 
2009 to 2016 reported the association of NHL patients 
with age ≥60 years.[19] In 2013, another study including 
567  patients found the increased frequency of young 
adults with HL.[20]

In HL, the most common subtype was nodular 
sclerosis  (52.2%), which is in accordance with other 
studies.[21] In the case of NHL, DLBCL was the most 
common subtype  74.3%. Khelfa et  al. reported the 
frequency of 25% DLBCL among NHL worldwide.[22] 
Furthermore, there was a study performed in Europe 
that showed DLBCL constitutes 30%–58% of NHL 
subtypes.[23] Our study shows that Al‑Ahsa has a very 
high frequency of DLBCL among NHL subtypes as 
compared to Western populations.

In our study, we found that the most common sites of 
involvement in HL were liver and mediastinum (19% 
and 18%, respectively). A study conducted in the USA 
included 190 cases of patients with Hodgkin’s disease 
showed that spleen, liver, and lung organs are the most 
frequent sites of involvement in lymphoma.[24] However, 
the most common sites of involvement in NHL were liver 
and bone marrow (12.90%), followed by the spleen and 
stomach (9.67%). Another study reported that the most 
frequently involved sites in patients with NHL are liver, 
stomach, lung, and spleen.[25]

Liver function profile can be a helpful test to rule out the 
liver abnormalities resulting from lymphoma. We found 
that DLBCL is the only subtype of NHL that is related to 
an increased level of aspartate transaminase and alanine 
aminotransferase (80%). Our results are supported by 
another study that carried out in France during 2017 
included 363  patients with DLBCL that showed that 
most of the patients had elevated liver function enzyme 
levels.[26] This is especially important as 19% of HL and 
12.9% of NHL patients in our study population had liver 
infiltration.

significance was found between different subtypes of HL 
and liver enzymes. Elevated liver enzyme levels may be 
clinically relevant, as these are associated with the most 
aggressive and common type of NHL (DLBCL) in our study.

The trend in the disease pattern observed over a period 
of 2009–2018. The data records in 2013 and 2016 showed 
the highest number of cases in patients diagnosed with 
lymphoma as compared to the lowest number of patients 
in 2009 [Figure 4].

Overall, our results indicate higher frequency of DLBCL 
among NHL subtypes and HL more prevalent in the 
pediatric group as compared to Western populations.

Figure 4: Year‑wise frequency of lymphoma in Al‑Ahsa region

Figure 2: Different sites of involvement in Hodgkin lymphoma patients

Figure 3: Different sites of involvement in non‑Hodgkin lymphoma patients
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Our results showed that most of DLBCL patients were 
positive for both BCL‑2 and BCL‑6 (77.8% each). These 
molecular biomarkers are reliable prognostic markers. 
It has been reported that BCL2 and BCL‑6 are the most 
frequently found markers in DLBCL (23.07%),[27] which 
is in accordance with our findings.

Despite some interesting results, our study has certain 
limitations. We have small number of patients as Al‑Ahsa 
is a smaller city as compared to Dammam and Riyadh. 
Moreover, most of the patients after initial diagnosis are 
referred to other oncology centers with better facilities. 
We aim to continue our studies to recruit more patients 
and to improve patient care services at our hospital.

Conclusions

Our study shows that the HL is more common in the 
pediatric age group. Among the lymphoma patients, 
DLBCL is the most common subtype of NHL, whereas 
nodular sclerosis is more frequent subtype in HL. The 
liver and spleen showed the highest percentage of 
involvement with HL, whereas NHL involved bone 
marrow and liver frequently. DLBCL was commonly 
associated with BCL2/BCL6 and elevated liver enzymes. 
Overall, our study shows that Al‑Ahsa region has a high 
frequency of DLBCL among NHL subtypes as compared 
to the Western world.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1.	 Silva  TD, Ferreira  CB, Leite  GB, Pontes  JR, Antunes  HS. 
Oral manifestations of lymphoma: A  systematic review. 
Ecancermedicalscience 2016;10:665.

2.	 Roman E, Smith AG. Epidemiology of lymphomas. Histopathology 
2011;58:4‑14.

3.	 Smith  A, Crouch  S, Lax  S, Li  J, Painter  D, Howell  D, et  al. 
Lymphoma incidence, survival and prevalence 2004‑2014: 
Sub‑type analyses from the UK’s haematological malignancy 
research network. Br J Cancer 2015;112:1575‑84.

4.	 Sahin M, Alanoglu G, Aksu O, Tunc SE, Kapucuoglu N, Yener M. 
Hodgkin’s lymphoma initially presenting with polymyalgic 
symptoms: A case report. Mod Rheumatol 2007;17:160‑2.

5.	 Huh J. Epidemiologic overview of malignant lymphoma. Korean 
J Hematol 2012;47:92‑104.

6.	 Hutchings  M, Piris  MA, Baiocchi  O, Hertzberg  M. Advances 
in the diagnosis and treatment of Hodgkin lymphoma and 
systemic anaplastic large cell lymphoma. Cancer Treat Commun 
2015;4 Suppl 1:S1‑11.

7.	 Toma P, Granata C, Rossi A, Garaventa A. Multimodality imaging 
of Hodgkin disease and non‑Hodgkin lymphomas in children. 
Radiographics 2007;27:1335‑54.

8.	 Akhtar  SS, Haque  IU, Wafa  SM, El‑Saka  H, Saroor  AM, 
Nadrah HM. Malignantlymphoma in Al‑Qassim, Saudi Arabia, 
reclassified according to the WHO classification. Saudi Med J 
2009;30:677‑81.

9.	 Al‑Eid H, Arteh S. Cancer Incidence Report Saudi Arabia. Riyadh, 
Kingdom of Saudi Arabia: Ministry of Health, Saudi Cancer 
Registry; 2005. p. 1‑99.

10.	 King Faisal Specialist Hospital and Research Centre. Tumor 
Registry Annual Report. Riyadh: Tumor Registry; 2013. Available 
from: https://www.kfshrc.ed u.sa/store/media/1bk.pdf. [Last 
accessed on 2020 Mar 23].

11.	 Khan  AR, Hussain  NK, Al‑Saigh  A, Malatani  T, Sheikha  AA. 
Pattern of cancer at Asir Central Hospital, Abha, Saudi Arabia. 
Ann Saudi Med 1991;11:285‑8.

12.	 Abdel‑Fattah MM, Yassine OG. Non‑Hodgkin’s lymphomas in 
Alexandria, Egypt; incidence rates and trend study (1995–2004). 
Eur J Cancer Prev 2007;16:479‑85.

13.	 Dwianingsih  EK, Hardianti  MS, Malueka  RG, Iswar  RR, 
Sutapa  SA, Triningsih FX. Histopathological features of 
lymphoma in Yogyakarta, Indonesia. Asian Pac J Cancer Prev. 
APJCP 2016;17:4213‑16.

14.	 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global 
cancer statistics. CA A Cancer J Clin 2011;61:69‑90.

15.	 Mustafa M, Al Ruhaibeh M, Al Issa A, Kamal N, Elhawwari B. 
Lymphoma at King Hussein Medical Center: A histopathologic 
review. JRMS 2013;20:27‑32.

16.	 American Cancer Society. Cancer Facts & Figures 2019. Atlanta, 
Ga: American Cancer Society; 2019.

17.	 Karhan AN, Varan A, Akyüz C, Aydın B, Yalçın B, Kutluk T, 
et al. Outcome of 102 patients under 5 years of age with Hodgkin 
lymphoma. Arch Argent Pediatr 2019;117:e459‑65.

18.	 Sherief  LM, Elsafy  UR, Abdelkhalek  ER, Kamal  NM, 
Elbehedy  R, Hassan  TH, et  al .  Hodgkin lymphoma in 
childhood: Clinicopathological features and therapy outcome 
at 2 centers from a developing country. Medicine (Baltimore) 
2015;94:e670.

19.	 Elasbali AM, Alharbi HH, Al‑Onzi Z, Hamza A, Khalafalla E, 
Ahmed HG. Epidemiology and patterns of malignant lymphoma 
in northern Saudi Arabia. Open J Blood Dis 2018;8:83‑9.

20.	 Li  Q, Chang  ET, Bassig  BA, Dai  M, Qin  Q, Gao  Y, Zheng  T. 
Body size and risk of Hodgkin’s lymphoma by age and gender: 
A  population‑based case‑control study in Connecticut and 
Massachusetts. Cancer Causes Control 2013;24:287‑95.

21.	 Osborne  BM, Bueso‑Ramos  C. Histologic grading of nodular 
sclerosing Hodgkin’s disease: Is it an independent prognostic 
factor? In: Advances in Lymphoma Research, Boston, MA: 
Springer; 2007. p. 29‑40.

22.	 Khelfa  Y, Lebowicz  Y, Jamil  MO. Double‑hit large B cell 
lymphoma. Curr Oncol Rep 2017;19:74.

23.	 Tilly  H, da Silva  M, Vitolo  U, Jack  A, Meignan  M, 
Lopez‑Guillermo A, et al. Diffuse large B‑cell lymphoma (DLBCL): 
ESMO Clinical Practice Guidelines for Diagnosis, Treatment and 
follow‑up. Ann Oncol 2015;26 Suppl 5:v116‑25.

24.	 Viadana  E, Bross  ID, Pickren  JW. The spread of blood‑borne 
metastases in malignant lymphomas of man. Oncology 
1976;33:123‑31.

25.	 Das  J, Ray  S, Sen  S, Chandy  M. Extranodal involvement in 
lymphoma – A pictorial essay and retrospective analysis of 281 
PET/CT studies. Asia Oceania J Nucl Med Biol 2014;2:42‑56.

26.	 Shi  Q, Shen  R, Wang  CF, Fan  X, Qian  Y, Ou‑Yang  BS, et  al. 
Pretreatment liver injury predicts poor prognosis of DLBCL 
Patients. Mediators Inflamm 2017;2017:7960907.

27.	 Mahmoud HM, El‑Sakhawy YN. Significance of Bcl‑2 and Bcl‑6  
immunostaining in B‑Non Hodgkin’s lymphoma. Hematol Rep 
2011;3:e26.

[Downloaded free from http://www.jahjournal.org on Thursday, August 24, 2023, IP: 253.71.253.112]


