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Abstract  
Background: Epstein-Barr virus (EBV) is a ubiquitous virus associated with lymphomas. 

However, in Karbala as other parts of Iraq, EBV detection is not a part of the workup for 

lymphoma diagnosis.   

 The aim of this study: to study the prevalence of EBV types in the subtype of Hodgkin 

lymphoma among patients from Kerbala province, Iraq. 

 Methods:  Archival formalin-fixed paraffin embedded blocks from 31 patients with mean age 

32.56±15.685 (range from 5 to 70years) diagnosed Hodgkin lymphoma during the period from 

2010 to 2018 in Karbala city included in this study. Histological diagnosis was reviewed. Around 

25mg of archival tissue were used to extract DNA. DNA extracts were used Polymerase Chain 

Reaction (PCR) targeting the EBNA3C region of the viral genome. This PCR system offered 

detection and typing of the EBV.  T-test and chi-square were used to evaluate the association 

between age with the   subtype of Hodgkin lymphoma, gender and EBV state.  

 Results: The majority of the Hodgkin lymphomas belonged Mixed Cellularity HL (MCHL) 

[n=18, 58%] where Nodular Sclerosis HL (NSHL) was seen in 42 % (n=13). The other subtypes 

of HL were not reported in this study. Male more affected with HL than female (16 vs.15) and 

the peak age range of HL 31to 40 years. EBV was detected in 18(58%) out of all cases. EBV type 

1 was more common in MCHL were types 2 was the most common among NSHL cases. To our 

knowledge, this is the first time such data has been generated in Iraq. 

 Conclusion: most of the HL cases in Kerbela are associated with EBV. there is a difference in 

the distribution of the EBV types according to the subtypes of lymphoma. 

 Keywords: Epstein Barr virus type1 and type 2, Hodgkin lymphoma subtype, molecular 

detection. 
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نة كربلاء جكن في مديدانتشار  انواع فيروس الابسن بار في  الانواع الفرعية للاورام اللمفاوية الهو 

 ، العراق .  

 

 الخلاصة 

الابسن بار هو فيروس شائع الانتشار  ويكون عادة  مرتبط بالأورام اللمفاوية. ومع ذلك ، في كربلاء  فيروس الخلفية:

 جزءًا من عملية تشخيص الإصابة بالورم اللمفاوي.  الفايروس  يعتبر كشفوفي مدن العراق الاخرى  ، لا 

هودجكين بين ال مفاوية الل ورام الامن  ةنوع الفرعيفي الا الفايروس : دراسة مدى انتشار أنواعالهدف من هذه الدراسة

 .المرضى من محافظة كربلاء  ، العراق

±  15.23العمر متوسط بمريض  13 لــ لين والمغمورة بالشمع ثبتة بالفوماممن الشرائح النسيجية ال االطريقة:

في  5735إلى  5737ورم الغدد اللمفاوية هودجكين خلال الفترة من ب المشخصين ( سنة 07إلى  2من  ) 32.352

 المخزونهالمقاطع النسيجية من ملغم  52حوالي  . استخدم  التشخيص النسيجي . تم مراجعة تم دراستهامدينة كربلاء 

  في تفاعلات الكوثرة باستهداف منطقة الجين  الحمض النووي. تم استخدام مستخلصات الحمض النووي لاصلاستخ

EBNA3C تم فايروس الابسن بار . نواع استخدم التفاعل لتشخيص الفايروس و تميز االجينوم الفيروسي.  في

مفاوية هودجكين الل من سرطان الغدد بالانواع الفرعية ر لتقييم الارتباط بين العممربع كاي  و تي  استخدام اختبار

 .ص الفايروس ينتائج تشخ و مقارنتها معوالجنس 

حالة من (%25) 35حيث كانت   MCHLالنوع الفرعي البية الأورام اللمفاوية هودجكين تنتمي إلى غكانت  النتائج:

الاورام  الأنواع الفرعية الأخرى من من  و لم تسجل حالات . حالة (%25)13في NSHL ثم النوع الفرعي 13

. كانت الفئة ( 32مقابل  33)بالاورام اللمفاوية الهوجكن من الإناث  اصابة  اكثر في هذه الدراسة. الذكور الهوجكن 

من  حالة  35في  الفايروس  . تم الكشف عنالاكثر اصابة بالاورام اللمفاوية الهوجكن  عاما 27إلى  31 من العمرية 

الأكثر شيوعًا بين   EBV2كان  .  MCHLالنوع الفرعي أكثر شيوعًا في  EBV1(. كان ٪ 25)الحالات  جميع

 .مثل هذه البيانات في العراق تسجيل هذه هي المرة الأولى التي يتم فيها على حد علمنا  . NSHL حالات

هناك اختلاف في فايرس الابسن بار .الاصابات بالاورام اللمفاوية الهوجكن مع  معظم حالاتارتبطت  الاستنتاج:

 .مفاويةوفقا لأنواع سرطان الغدد الل الفيروس توزيع أنواع



 

79 
 

 

 

INTRODUCTION  

  Epstein–Barr virus (EBV) belongs to the group of gamma-herpes viruses and was the first 

recognized human oncovirus (Vranic et al., 2018). It infects at least 90% of the population 

worldwide (Dunmire et al., 2018). EBV associated with several diseases whose incidence 

varies dramatically in different parts of the world (Ahmed et al., 2017). EBV is associated 

with different malignancies in different geographic regions remains puzzling and may be 

related to EBV genotypic variability through specific disease and geographic 

associations(Chang et al., 2009). For instance: gastric and nasopharyngeal carcinoma in the 

east Asia (china, democratic people’s republic of Korea and Taiwan ) (Khan and Hashim, 

2014), Burkitt’s lymphoma is a common cancer of children in equatorial Africa and Papua 

new guinea (Hsu and Glaser, 2000) and infectious mononucleosis (IM) adolescents/young 

adults from western societies (Macsween and Crawford, 2003). EBV-associated 

lymphomas include NHL and  classic Hodgkin Lymphoma (cHL), lymphomas arising in 

aids patients, immunocompromised individuals, peripheral T-cell lymphomas, 

angioimmunoblastic T-cell lymphoma, extranodal nasal-type natural killer/T-cell 

lymphoma, and other rare histotypes (Gala et al., 2017). There are two type of EBV, EBV 

type 1 (EBV1) and EBV type 2 (EBV2). EBV2 varies genotypically from EBV1 in key 

latency genes [eg, those encoding EBV nuclear antigen 2 (EBNA2), EBNA3a, and 

EBNA3c](Coleman et al., 2017).  

   The HL accounts for approximately 10% of all lymphomas and 1% of all cancers in 

industrial countries (Cuceu et al., 2018). The epidemiology of HL varies with age at 

clinical onset. In developing countries, the disorder appears predominantly during 

childhood and its incidence decreases with age, while in industrialized countries, the 

incidence rate increase with age (Mozaheb, 2013). The most frequently diagnosed cancers 

in male and female  15-29 year (Aben et al., 2012).  In childhood varies by age such that 

HL is exceedingly rare in infants (Baharvand and Mortazavi, 2014). The HL  annual 

incidence of 2–3 per 100000 in Europe and the United States of America  (USA) (Thomas 

et al., 2002). Globally, EBV-positive HLs account for up to 40% of all HL cases, and they 

have been shown to vary substantially by patient demographic and tumors characteristics. 

The presence of EBV in HL is strongly associated with specific epidemiological features 

including male gender, ethnicity, mixed cellularity subtype, children and older adults, lower 

socio-economic status(Massimiliano Salati, 2014). The World Health Organization (WHO) 

classifies HL into 5 subtypes – 4 are referred to as Classical Hodgkin Lymphoma (CHL) 

(Nodular sclerosis classical Hodgkin Lymphoma (NSHL), Mixed cellularity classical 

Hodgkin Lymphoma (MCHL), Lymphocyte-Rich classical Hodgkin Lymphoma (LRHL) 

and Lymphocyte-Depleted classical Hodgkin Lymphoma (LDHL) and 1 is classified 

separately as Nodular Lymphocyte-Predominant Hodgkin Lymphoma (NLPHL). These 

classifications are based on what the lymphoma cells look like under a microscope 

(Modkharkar et al., 2018). The most common  subtype is the NSHL which accounts for 

70% of the cases of classical HL, this followed by the MCHL subtype which account for 20 

to 25% of the cases (Swerdlow  Steven H et al., 2016). In Iraq, the  Incidence Rate of HL 

2.78% in 2010 (Iraqi Ministry of Health 2010)  and  2.36% in 2011 in top ten  cancer (Iraqi 

Ministry Of Health, 2014). The  HL not record in top ten  cancer in 2009  (Iraqi Ministry of 

Health, 2009).  In Karbala city, HL did  not record in top ten  cancer  in 2009 (Iraqi 

Ministry of Health, 2009),  2010 (Iraqi Ministry of Health 2010) and  2011 (Iraqi Ministry 

Of Health, 2014). 
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Therefore aim of this study: to study the prevalence of EBV types in subtype HL among 

patients from Karbala province, Iraq. 

 

METHOD  

Study design:  

  This was a laboratory-based retrospective cross-sectional study on archival formalin-fixed 

paraffin- embedded lymphoma tissue stored from April 2010 to March 2018 in Karbala 

city. The study was accomplished at the medical research laboratory of medicine collage of 

Kerbala University. Al-Kafeil super speciality Hospital, Al-Hussein Teaching Hospital and 

Al-Sajad laboratory are the sites of helping for the collection of samples. All cases 

diagnosed as lymphoma depending on clinical history, histopathological examination and 

immunohistochemical finding.  

Sampling Frame  

  From thirty –one patients with Hodgkin lymphomas, archival FFPE tissue stored from 

April 2010 to March 2018 were collected and studied. The histopathological report of these 

cases included:  all age groups which ranged from 5 years to 70 years old at diagnosis, 

gender (male16 and female 15), subtype of HL and different anatomical tissue were 

obtained (cervical 27, axillary 3 and groin 1). 

Detection of EBV and its Subtypes in Lymphoma 

  Section cutting  
  Sections of tissue block were obtained by the cut at 35- micron thickness by the 

microtome. Those were transferred to labeled sterile containers.  Sterile blades and 

workplace were kept each sample. After each  section,  the microtome and workplace were 

disinfectants with cotton and bleach  10% in distilled  water   (Ryan et al., 2004) to avoid 

the contamination of samples. Gloves were used in all steps of working. 

  DNA Extraction 

  Up to 25 mg tissue sections of FFPE put in 1.5 ml microcentrifuge tube. DNA was 

extracted by using gSYNC™ DNA Extraction kit (Cat.No.GS100 Geneaid Biotech Ltd. 

Korea)   Purified DNA extraction stored at deep freeze -20 ℃. 

  Detection of purified DNA 

  For the purpose of ensuring the purity of the DNA and the absence of any inhibitor for the 

process of amplification by using PCR, the human ꞵ-actin gene (housekeeping gene) was 

used as internal control. For accomplished  amplify the gene fragment, add 1µl DNA 

primer (conc.10 Picomole) for each (Forward primer: 5‘-GCCATGTACGTTGCTATCC-3‘ 

and Reverse primer: 5‘-CCGCGCTCGGTGAGGATC-3‘) primers were obtained 

From(Bioneer, Korea), 2µl genomic DNA  as template and 16 µl free nuclease  water  with  

5 µl maxime PCR PreMix. The final volume was 25µl. The PCR mixture was done by 

Thermal Cycler started with initial denaturation at 95 ℃ for 2 minute, followed by 35cycles 

including: denaturation at 94 ℃ for 30 second, annealing at 55 ℃ for 1 minute and 

extension at 72 ℃ for 1 minute flowed  elongation at 72 ℃ for 7 min yield than hold 4℃ 

for indefinite time.  Final product was 200 bp. From amplified product, 5µl carry in agarose 

gel [1.5 gm agraose per 100 ml Tris/ Borate/ Ethylene Diamine Tetra Acetic acid (TBE 

buffer)] with 1µl ethidium bromide (10 mg/ml) on TBE buffer] by Horizontal 

Electrophoresis  at 70 volts for 60 min. A100 bp ladder  suitable for use as molecular 
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weight standards for electrophoresis. Gel visualized by micro DOC Gel Documentation 

system and documenting the results in photography picture.    

 

 

 

  Detection of EBV DNA and typing by EBNA3C gene  

    Used specific primer to detection EBV and determine the types by PCR technique.  

Specific prime for EBNA3C gene was used for this purpose. The sequence of this primer is 

5‘-AGAAGGGGAGCGTGTGTTGT-3‘for Forward and 5‘-

GGCTCGTTTTTGACGTCGGC-3‘for Reverse. Final product yield 153bp for EBV type 1 

and 246bp for EBV type 2. The PCR amplification accomplished by   1.5 µl each primer 

(conc.10pM), 6µl genomic DNA as a template and 11µl nuclease-free water with 5µl 

maxime PCR premix kit. Final volume 25µl. PCR condition started with initially 

denaturation at 95℃ for 2 minutes followed by 35cycle include denaturation at 94 ℃ for 

30 seconds, annealing at 55 ℃ for 45 seconds and extension at 72 ℃ for 1 minute. Finally, 

elongation at 72℃ for 7 minutes produces than hold 4℃ for an indefinite time. From final 

amplified product carried 5µl in agarose gel [1.5 gm agrose per 100 ml TBE buffer with 

1µl ethidium bromide (10 mg /ml) on TBE buffer] by Horizontal Electrophoresis at 70 

volts for 60 minutes. A100 bp ladder was suitable for use as molecular weight standards for 

electrophoresis. Gel visualized by micro DOC Gel Documentation system and documenting 

the results in photography picture.  

  Data Analysis 

   Data were analyzed with Statistical Package for the Social Science (SPSS) Software 

Version 22 for Windows. T test and chi-square were used to determine statistically 

association between EBV state with age, age group and subtype of HL.  

  Ethics approval  

  This study is restricted by working at the laboratory and there is not close contact with 

patients. Ethic’s approval was obtained from Karbala Health Directorate number 3522 on 

11 December 2017. All wasted materials and pieces of equipment were collected, packaged 

and delivered to the Al-Hussein Teaching Hospital for a good and safe disposable by 

burning. 

RESULTS  

Detection of subtype of HL dependent on histopathologic report 

      All the HL blocks which were 31 samples with mean age 31.32±17.421 stored from 

April 2010 to March 2018 that documented by histopathology report as HL included in this 

study (Table 1). HL were affected16 out of 31(51.6%) male with mean age 36.37±19.575 

and 15 out of 31(48.4%) with mean age 25.39 ±13.398 female (Figure1). HL most affected 

age group were those aged 31-40 years (Figure2). Of all cases, MCHL was reported 

18(58%) out of 31 with mean age 34.33±14.365 while NSHL 13(42%) out of 31 with mean 

age 27.15±20.832. 

 Detection of EBV and its types by PCR technique 
     Beta-actin (a housekeeping gene) was used as internal PCR control to ensure the 

efficiency of the DNA extraction procedure. Specific primers were used to amplify 200bp 

fragments. Figure 3 showed   200 bp amplified products were successfully amplified from 

all DNA extracts. Both type EBV1 and EBV2 were detectable by amplified fragment 153bp 

for EBV1and 246bp for EBV2 by targeted EBNA3C gene (Figure 4).  Of all 31 HL 

analyzed in this study, DNA of EBV was detected in 18 (58%) out of 31 with mean age 

32.65±15.685 while 13(42%) out of 31with mean age 29.62±20.119 were EBV negative 
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(Figure5). Of all EBV detection in HL, 10(55.56%) out of 18were MCHL while 8(44.44%) 

out of 13 for NSHL. In HL positive result for EBV,   EBV1 was detected in 9 cases and the 

same number for EBV2.of all cases of EBV1, MCHL was6 versus 3for NSHL. Of all cases 

EBV2, MCHL was 3 versus 5 for NSHL (Figure 7). 

 

 

Table 1: characteristic of all HL subtype and statistically comparison  

Parameter MCHL NSHL P-value 

№ of cases = 31 18 13      0.806        N.S* 

Gender 

 

Male 9 6 0.833       N.S 

female 9 7 

Age Range 12 -70 years 5-70  years 0.168       N.S 

Prevalence of EBV 10 8 0.739       N.S 

Type of 

EBV 

 

EBV1 6 3 0.343       N.S 

EBV2 4 5 

 *N.S : Non Significant  

 

 
 

Figure 1: Distribution of gender in HL. 

  
 

Figure 2: Age range distribution in HL 

Gender  

Age 

Gender  
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  Figure 3: ꞵ-actin (control) in selected sample. Lane 1, 100bp DNA ladder, lane2, 3, 4, 5, 6 

positive results for EBV1. Lane 7, 8,9,10 positive results for EBV2 

 

 

 

 

 

 

 

 

  

Figure 4:  EBV detection and subtyping. Lane 1, 100bp DNA ladder .Lane2 negative 

control , lane 3positive control for EBV1,Lane 4positive control for EBV2,Lane 5,7,8,9,10 

positive result for EBV1. Lane 6 positive e results for EBV2
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Figure 5: EBV DNA detection in all HL 

 

 
 

Figure 6: EBV DNA detection in all HL subtype  

 

                              
 

Figure 7: EBV types detection in each subtype of HL  

EBV infection  
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DISCUSSION  

     Epidemiologic, serologic and molecular studies have all suggested that EBV is involved 

in the development of a significant proportion of lymphoma (Prabhu and Wilson, 2016). 

The identification of strain variants is an effective approach to investigating virus 

transmission and persistence (Sitki-Green et al., 2003). Diagnostic information regarding 

the prognosis and treatment of EBV-associated malignancies was more dependent upon the 

accurate morphological classification of these tumors than on whether EBV was identified 

(Michelow et al., 2012). 

      From the review of the results of persons diagnosed with the HL, we find that the age of 

less than 30 years was high, taking into account that the highest rate was between the age of 

31 - 40 and these results correspond to studies in Iraq (Al-Barzinji, 2006) , Lebanon (Sader-

Ghorra et al., 2014) , but they differ with studies in the United States (Shenoy et al., 2011). 

In developing countries, HL  appears more during childhood and its incidence decreases 

with age, while in developed countries, young children are rarely affected by HL in contrast 

with young adults where incidence increase with ages (Al-Tonbary, 2012).  HL is an 

uncommon neoplasm of B-cell origin with an incidence that varies significantly by age, 

sex, ethnicity, geographic location and socioeconomic status (Salati et al., 2014). 

       In this study finding, MCHL was more than half of the HL subtype   follow NSHL 

without any record another subtype of HL without any statistically significant association 

between HL subtype to age range (chi-square  analyses failed because 92.9% of data have 

expected count less than 5) and HL subtype to gender  (chi-square had p-value 0.833 

greater than0.05). This results consistent  with Iraqi studies (Ridha et al., 2006), (Dina Wael 

et al., 2012), Jordan (Almasri, 2004) Iran (Hashemi Bahremani et al., 2007)  but not trend 

with  another Iraqi study (Saeed, 2009), Saudi Arabia study (Al Diab et al., 2003) and 

another Iranian study (Shamloo et al., 2017) that regarding  NSHL more common. This 

finding  not consist with  common and known about NSHL that approximately 70% of all 

CHL, and perhaps an even higher proportion in developed countries, NSHL is the most 

frequent subtype and its incidence has continued to rise over the past decades (Eberle et al., 

2009).  The result of this study are consistent with results of the study conducted by  study 

finding conducted by (Thomas et al., 2002) who found the most common subtype among 

the young adults is NSHL while the frequency of MCHL increases with age for this reason,  

this study compatible with type Ⅱ  patterns in rural areas of developed countries  

dependent Correa and O’Conor35  concept   (Flavell and Murray, 2000). 

        The percentage of EBV infection in HL was slightly higher than half without any 

statistically significant association between EBV infections to the subtype of HL (chi-

square had p-value 0.739greater than0.05). The result of EBV infection in HL dose not 

consists with Iraqi study  which was reported of EBV infection: 44(86%) out of 51 cases 

(Di Napoli et al., 2013), 15(37.5%) out of 40cases (Mohammed, 2009), 45(90%) out of 50 

cases (Subh and Ghasaq, 2012) and negative result in all 3 cases (Al-Hasnawy et al., 2016) 

but relatively close with another which reported 21(66%) out of 30 cases (Dina Wael et al., 

2012). Comparison of this study with EBV infected with HL to other studies outside of Iraq 

find that relatively close with the Jordanian studies, which have reported 43% out of 100 

cases (Sughayer et al., 2014) Egyptian study 28(63%) out of 45 cases (Audouin et al., 

2010). With respect to geographic variation, EBV rates in HL  from North America, Europe 

and Japan have been reported to vary between 20-50% (Quintanilla-Martínez et al., 1995), 

while several studies from Central and South America showed an incidence rates varying  
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from 50 to 95% (Chang et al., 1993). In a report from China, evidence of EBV expression 

in cases of HL reached 65% (Zhou et al., 1993), and in a large series from Kenya, EBV was  

 

detected in 92% of HL cases (Leoncini et al., 1996). Many studies suggest a genetic 

predisposition to develop EBV associated HL (Massini et al., 2009). It seems that factors 

other than socioeconomic profile and age distribution influence the relationship among HL 

development, its morphologic features, and EBV infection. The HL continues to be a 

fascinating disease, and more studies are necessary to understand  the peculiarities of its 

geographic and age distributions and the true influence of EBV infection on its 

pathogenesis(de Oliveira et al., 2002) 

       In this study NSHL subtype more affected with EBV than MCHL. This not consists 

with Iraqi study, which has reported 79% MCHL, 16% LDHL and 5% for NSHL and 

LPHL of all 25cases EBV positive result with HL (Ridha et al., 2006). As well as this 

finding not compatible with Turkey study, this has reported 18(63%) MCHL to 5(16%) 

NSHL out of  30cases (Bağır et al., 2018), Jordan study MCHL 20(80%) of all 26 cases to 

NSHL20(30%) out of  66 cases (Sughayer et al., 2014), Iranian study MCHL10(50%) out 

of  20 cases follow NSHL8 (28%) out of  28cases (Tanyildiz et al., 2015), china study 

20(76.9%) out of  26 cases MCHL  to 20(44.7%) out of  44cases NSHL (Qin et al., 2018) 

and Hungary 23( 50%) MCHL follow NSHL 16(35%) out of 47 cases (Keresztes et al., 

2006) but consist with south Pakistan  study which has reported5 ( 83.33%) out of  6 cases  

NSHL to38(79.16%) out of  48 cases  MCHL (Azhar et al., 2016). 

       From the reflection and reviewing the results in this study found that the type of EBV1 

equalize EBV2 in patients with HL in Karbala city without any statistically significant 

association between EBV types to the age range (chi-square analyses failed because 100% 

of data have expected count less than 5), EBV types to gender (chi-square analyses failed 

because 100% of data have expected count less than 5) and EBV types to HL subtype (chi-

square analyses failed because 100% of data have expected count less than 5). To the best 

of our knowledge, no study from the kerbala city and Iraq investigated the link between the 

type of EBV and HL subtype. The tow type of EBV distinguished by the differences in 

EBNA-2gene, since the divergence in EBNA-2 reveals only 54% homology between the 

two types (Münz, 2015).  Interestingly, it was found that the EBV types noticeably differ in 

their transformation abilities. For instance, the EBV type 1 transforms the B lymphocytes 

more willingly than type 2 in vitro, and when a recombinant type 2 virus acquired the Type 

1 EBNA-2A gene, it gained the transforming ability of type 1 virus (Rickinson et al., 1987). 

One study suggest that EBV2 is an important human pathogen that present in a wider 

geographic distribution of HIV associated NHL than originally thought (Boyle et al., 1991). 

 

 

 

 

 

 

 
 



 

87 
 

 

REFERANCE 

 
Aben, K. K., van Gaal, C., van Gils, N. A., van der Graaf, W. T. and Zielhuis, G. A. (2012) 

'Cancer in adolescents and young adults (15–29 years): A population-based study in 

the Netherlands 1989–2009', Acta Oncologica, 51(7), pp. 922-933. 

Ahmed, H. M., Khan, A., Lam, W., Abohamad, S. and Phatak, P. (2017) 'A rare case of 

three distinct Epstein-Barr virus associated lymphoproliferative disorders over 

sixteen years of human immunodeficiency virus infection', Hematology reports, 

9(2). 

Al-Barzinji, R. M. (2006) 'Hodgkin’s Lymphoma: An Epidemiological Study in the Iraqi 

Patients', Iraqi Academic Scientific Journal, 5(3), pp. 337-343. 

Al-Hasnawy, H. H., Al-Hassnawi, A. T. and Al-Ameri, A. M. (2016) 'Detection of Epstin 

Barr Virus lmp-1 gene associated with lymphoma', International Journal of 

PharmTech Research, 9(9), pp. 214-219. 

Al-Tonbary, Y. (2012) 'Epidemiology of Hodgkin's Lymphoma',  Hodgkin's Lymphoma: 

InTech. 

Al Diab, A. I., Siddiqui, N., Sogiawalla, F. F. and Fawzy, E. M. (2003) 'The changing 

trends of adult Hodgkin's disease in Saudi Arabia', Saudi medical journal, 24(6), pp. 

617-622. 

Almasri, N. M. (2004) 'Hodgkins lymphoma in North Jordan. Does it have a different 

pattern?', Saudi medical journal, 25(12), pp. 1917-1921. 

Audouin, J., Diebold, J., Nathwani, B., Ishak, E., MacLennan, K., Mueller-Hermelink, H. 

K., Armitage, J. O. and Weisenburger, D. D. (2010) 'Epstein–Barr virus and 

Hodgkin’s lymphoma in Cairo, Egypt', Journal of hematopathology, 3(1), pp. 11-

18. 

Azhar, M., ud Din, H., Muhammad, I., Hashmi, S. N. and Akhtar, F. (2016) 'Frequency of 

epstein-barr virus in classical hodgkin lymphoma', Journal of Ayub Medical College 

Abbottabad, 28(2), pp. 271-275. 

Bağır, E. K., Açıkalın, A., Ergin, M., Sezgin, G., Küpeli, S. and Seydaoğlu, G. (2018) 

'Histopathologic subtypes of pediatric lymphomas and relation to Ebstein-Barr 

virus: an immunohistochemical and in-situ hybridızation study', pp. 425-455. 

Baharvand, M. and Mortazavi, H. (2014) 'Characteristics of Hodgkin lymphoma in a 

defined group of Iranian pediatric patients', Asian Pac J Cancer Prev, 15(13), pp. 

5167-9. 

Boyle, M., Sewell, W., Sculley, T., Apolloni, A., Turner, J., Swanson, C., Penny, R. and 

Cooper, D. (1991) 'Subtypes of Epstein-Barr virus in human immunodeficiency 

virus-associated non-Hodgkin lymphoma', Blood, 78(11), pp. 3004-3011. 

Chang, C. M., Yu, K. J., Mbulaiteye, S. M., Hildesheim, A. and Bhatia, K. (2009) 'The 

extent of genetic diversity of Epstein-Barr virus and its geographic and disease 

patterns: A need for reappraisal', Virus Research, 143(2), pp. 209-221. 

Chang, K., Albujar, P., Chen, Y., Johnson, R. and Weiss, L. (1993) 'High prevalence of 

Epstein-Barr virus in the Reed-Sternberg cells of Hodgkin's disease occurring in 

Peru', Blood, 81(2), pp. 496-501. 

Coleman, C. B., Daud, I. I., Ogolla, S. O., Ritchie, J. A., Smith, N. A., Sumba, P. O., Dent, 

A. E. and Rochford, R. (2017) 'Epstein-Barr Virus Type 2 Infects T Cells in Healthy 

Kenyan Children', The Journal of infectious diseases, 216(6), pp. 670-677. 

 



 

88 
 

 

 

 

Cuceu, C., Hempel, W., Sabatier, L., Bosq, J., Carde, P. and M’kacher, R. (2018) 

'Chromosomal Instability in Hodgkin Lymphoma: An In-Depth Review and 

Perspectives', Cancers, 10(4), pp. 91. 

de Oliveira, D. E., Bacchi, M. M., Abreu, E. S., Niero-Melo, L. and Bacchi, C. E. (2002) 

'Hodgkin disease in adult and juvenile groups from two different geographic regions 

in Brazil: characterization of clinicopathologic aspects and relationship with 

Epstein-Barr virus infection', American journal of clinical pathology, 118(1), pp. 

25-30. 

Di Napoli, A., Al‐Jadiri, M. F., Talerico, C., Duranti, E., Pilozzi, E., Trivedi, P., 

Anastasiadou, E., Alsaadawi, A. R., Al‐Darraji, A. F. and Al‐Hadad, S. A. (2013) 

'Epstein–Barr virus (EBV) positive classical Hodgkin lymphoma of Iraqi children: 

An immunophenotypic and molecular characterization of Hodgkin/Reed‐Sternberg 

cells', Pediatric blood & cancer, 60(12), pp. 2068-2072. 

Dina Wael, Adnan, H., Nahi, Y. Y., Ahmed, M. A.-S. and Khaled, J. K. (2012) 'The 

Incidence of Epstein Barr Virus Antibodies in Hodgkins Lymphoma ', Iraqi Journal 

of Cancer and Medical Genetics 5(2), pp. 179-182. 

Dunmire, S. K., Verghese, P. S. and Balfour, H. H. (2018) 'Primary Epstein-Barr virus 

infection', Journal of Clinical Virology, 102, pp. 84-92. 

Eberle, F. C., Mani, H. and Jaffe, E. S. (2009) 'Histopathology of Hodgkin’s lymphoma', 

The Cancer Journal, 15(2), pp. 129-137. 

Flavell, K. J. and Murray, P. G. (2000) 'Hodgkin's disease and the Epstein-Barr virus', 

Molecular pathology : MP, 53(5), pp. 262-269. 

Gala, R., Gandhi, J. S., Gupta, G., Grover, S. K., Sharma, A., Pasricha, S. and Mehta, A. 

(2017) 'Study of association of Epstein-Barr virus in lymphomas by Epstein-Barr 

virus-encoded RNA in situ hybridization: An Indian perspective from a tertiary care 

cancer institute', Indian Journal of Pathology and Microbiology, 60(3), pp. 341. 

Hashemi Bahremani, M., Parwaresch, M.-R., Tabrizchi, H., Gupta, R.-k. and Raffii, M.-R. 

(2007) 'Lymphomas in Iran', Arch Iran Med, 10(3), pp. 343-8. 

Hsu, J. L. and Glaser, S. L. (2000) 'Epstein–Barr virus-associated malignancies: 

epidemiologic patterns and etiologic implications', Critical reviews in 

oncology/hematology, 34(1), pp. 27-53. 

Iraqi Ministry of Health (2009) Iraqi cancer registry 2009, Iraq Baghdad Iraqi Cancer 

Registry1).PP35-36 

Iraqi Ministry of Health Board, I.C. (2010) Iraqi Cancer Registry. 2010. Iraq- Baghdad 

PP35-36 

Iraqi Ministry Of Health, Board, I.C. (2014) Iraqi Cancer Registry 2011. Iraq - Baghdad 

Iraqi ministry of health  (1).PP45-46 

Keresztes, K., Miltenyi, Z., Bessenyei, B., Beck, Z., Szollosi, Z., Nemes, Z., Olah, E. and 

Illes, A. (2006) 'Association between the Epstein-Barr Virus and Hodgkin’s 

Lymphoma in the North-Eastern Part of Hungary: Effects on Therapy and Survival', 

Acta Haematologica, 116(2), pp. 101-107. 

Khan, G. and Hashim, M. J. (2014) 'Global burden of deaths from Epstein-Barr virus 

attributable malignancies 1990-2010', Infectious agents and cancer, 9(1), pp. 38. 

Leoncini, L., Spina, D., Nyong'o, A., Abinya, O., Minacci, C., Disanto, A., De Luca, F., De 

Vivo, A., Sabattini, E., Poggi, S., Pileri, S. and Tosi, P. (1996) 'Neoplastic cells of  



 

89 
 

 

 

Hodgkin's disease show differences in EBV expression between Kenya and Italy', 

International Journal of Cancer, 65(6), pp. 781-784. 

Macsween, K. F. and Crawford, D. H. (2003) 'Epstein-Barr virus—recent advances', The 

Lancet infectious diseases, 3(3), pp. 131-140. 

Massimiliano Salati, M. C., Matteo Macchia, Mufid El Mistiri and Massimo Federico 

(2014) 'Epidemiological Overview of Hodgkin Lymphoma across the 

Mediterranean Basin', Mediterranean Journal Of Hematology And Infectious 

Diseases, (2035-3006), pp. 405-415. 

Massini, G., Siemer, D. and Hohaus, S. (2009) 'EBV in Hodgkin lymphoma', 

Mediterranean journal of hematology and infectious diseases, 1(2). 

Michelow, P., Wright, C. and Pantanowitz, L. (2012) 'A review of the cytomorphology of 

Epstein-Barr virus-associated malignancies', Acta cytologica, 56(1), pp. 1-14. 

Modkharkar, S., Navale, P., Amare, P., Chougule, A., Patkar, N., Tembhare, P., Menon, H., 

Sengar, M., Khattry, N., Banavali, S., Arora, B., Narula, G., Laskar, S., Khanna, N., 

Muckaden, M., Rangarajan, V., Agrawal, A., Shet, T., Epari, S., Subramanian, P. 

and Gujral, S. (2018) 'Applicability of 2008 World Health Organization 

classification system of hematolymphoid neoplasms: Learning experiences', Indian 

Journal of Pathology and Microbiology, 61(1), pp. 58-65. 

Mohammed, S. S. (2009) 'Epstein-Barr virus in Hodgkin's lymphoma - 

immunohistochemical case series study', Annals of the College of Medicine Mosul, 

35(2), pp. 93-103. 

Mozaheb, Z. (2013) 'Epidemiology of hodgkin¡¯s lymphoma', Health, Vol.05No.05, pp. 6. 

Münz, C. (2015) Epstein Barr virus volume 1. Springer International Editor, p. 344. 

Prabhu, S. R. and Wilson, D. F. (2016) 'Evidence of Epstein–Barr virus association with 

head and neck cancers: a review', J Can Dent Assoc, 82(g2), pp. 1488-2159. 

Qin, C., Huang, Y., Feng, Y., Li, M., Guo, N. and Rao, H. (2018) 'Clinicopathological 

features and EBV infection status of lymphoma in children and adolescents in South 

China: a retrospective study of 662 cases', Diagnostic pathology, 13(1), pp. 17-17. 

Quintanilla-Martínez, L., Gamboa-Domńquez, A., Gamez-Ledesma, I., Angeles-Angeles, 

A. and Mohar, A. (1995) 'Association of Epstein-Barr virus latent membrane 

protein and Hodgkin's disease in Mexico', Modern pathology : an official journal of 

the United States and Canadian Academy of Pathology, Inc, 8(6), pp. 675-679. 

Rickinson, A. B., Young, L. S. and Rowe, M. (1987) 'Influence of the Epstein-Barr virus 

nuclear antigen EBNA 2 on the growth phenotype of virus-transformed B cells', 

Journal of virology, 61(5), pp. 1310-1317. 

Ridha, W. k., Lyla, A.-O. S., Nidhal, A.-M. and Raji, A.-H. H. (2006) 'Prevalence of 

epstein barr virus in malignant lymphomas in Iraq', Al-Mustansiriyah Journal for 

Pharmaceutical Sciences, 3(1), pp. 60-74. 

Ryan, J. L., Fan, H., Glaser, S. L., Schichman, S. A., Raab-Traub, N. and Gulley, M. L. 

(2004) 'Epstein-Barr Virus Quantitation by Real-Time PCR Targeting Multiple 

Gene Segments: A Novel Approach to Screen for the Virus in Paraffin-Embedded 

Tissue and Plasma', The Journal of Molecular Diagnostics, 6(4), pp. 378-385. 

Sader-Ghorra, C., Rassy, M., Naderi, S., Kourie, H. R. and Kattan, J. (2014) 'Type 

distribution of lymphomas in Lebanon: five-year single institution experience', 

Asian Pac J Cancer Prev, 15(14), pp. 5825-5828. 



 

90 
 

Saeed, M. S. (2009) 'Epstein-Barr virus in Hodgkin's lymphoma-immunohistochemical 

case series study', Annals of the College of Medicine Mosul, 35(2), pp. 93-103. 

Salati, M., Cesaretti, M., Macchia, M., Mistiri, M. E. and Federico, M. (2014)  

 

 

'Epidemiological Overview of Hodgkin Lymphoma across the Mediterranean Basin', 

Mediterr J Hematol Infect Dis, 6(1), pp. e2014048. 

Shamloo, N., Ghannadan, A., Jafari, M., Ahmadi, S., Mortazavi, H. and Baharvand, M. 

(2017) 'Head and Neck Lymphoma in an Iranian Population', Iranian journal of 

otorhinolaryngology, 29(94), pp. 261. 

Shenoy, P., Maggioncalda, A., Malik, N. and Flowers, C. R. (2011) 'Incidence patterns and 

outcomes for Hodgkin lymphoma patients in the United States', Advances in 

hematology, 15, pp. 65-75. 

Sitki-Green, D., Covington, M. and Raab-Traub, N. (2003) 'Compartmentalization and 

transmission of multiple Epstein-Barr virus strains in asymptomatic carriers', 

Journal of virology, 77(3), pp. 1840-1847. 

Subh, S. A.-M. and Ghasaq, M. A.-S. (2012) 'Immunohistochemical Expression Of Epstein 

Barr Virus Antigen Latent Membrane Protein-1 And Bcl-2 In Classical Hodgkin 

Lymphoma', IRAQI JOURNAL OF MEDICAL SCIENCES 10(3), pp. 234-242. 

Sughayer, M. A., Haddad, H. A., Al-Yousef, R. M., El-Khateeb, M. and Abu-Rass, H. 

(2014) 'Epstein–Barr virus and Hodgkin lymphoma in Jordan', 

Hematology/oncology and stem cell therapy, 7(2), pp. 85-89. 

Swerdlow  Steven H, Campo, E., Pileri, S. A., Harris, N. L., Stein, H., Siebert, R., Advani, 

R., Ghielmini, M., Salles, G. A. and Zelenetz, A. D. (2016) 'The 2016 revision of 

the World Health Organization classification of lymphoid neoplasms', Blood, 

127(20), pp. 2375-2390. 

Tanyildiz, H. G., Yildiz, I., Bassullu, N., Tuzuner, N., Ozkan, A., Celkan, T. and Apak, H. 

(2015) 'The Role of Epstein-Barr Virus LMP-1 Immunohistochemical Staining in 

Childhood Hodgkin Lymphoma', Iranian journal of pediatrics, 25(6), pp. e2359-

e2359. 

Thomas, R., Re, D., Zander, T., Wolf, J. and Diehl, V. (2002) 'Epidemiology and etiology 

of Hodgkin's lymphoma', Annals of Oncology-English Edition, 13(4), pp. 147-152. 

Vranic, S., Cyprian, F. S., Akhtar, S. and Moustafa, A. (2018) 'The role of Epstein-Barr 

virus (EBV) in cervical cancer: A brief update', Frontiers in oncology, 8, pp. 113. 

Zhou, X. G., Hamilton‐Dutoit, S. J., Pallesen, G. and Yan, Q. H. (1993) 'The association 

between Epstein‐Barr virus and Chinese Hodgkin's disease', International journal of 

cancer, 55(3), pp. 359-363. 

 

 

 

 

  


