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Abstract

Introduction:
Hodgkin lymphoma (HL) comprises about 

25% of all malignant nodal lymphomas 
worldwide. Incidence of HL has been 
increasing in many countries around the world, 
in the western countries in particular. Cancer 
incidence variations in different ethnic groups 
in the same country can lead to some important 
information about the search of etiological 
factors. Some researchers found an association 
between ethnicity and increased risk of HL. In 
this study, we evaluated the epidemiologic and 
clinical characteristics of patients with HL and 
the HL subtypes in Kuwait who were diagnosed 
between 1998 and 2006 and we analyzed the 
changes in the incidence of HL over time based 
on age, sex, and ethnicity. 

Material and Method: 
The Kuwait Cancer Control Center is a tertiary 

referral hospital and the only cancer hospital in 
the entire state of Kuwait. We identified 293 
patients who were newly diagnosed with HL 
by histopathology between January 1, 1998, 
and December 31, 2006, at the Kuwait Cancer 
Control Center. Incidence data were cross-
validated with the population-based Cancer 
Registry of Kuwait. Clinical data were obtained 
by reviewing the patients’ medical records. 

Results:
The median age at diagnosis was 39 years 

(range, 10–85 years) for patients with cHL and 
36 years (range, 14–51 years) for patients with 
NLPHL. The age-adjusted incidence rate was 
2.1 cases (range, 1.2–2.9) per 100,000 people 
per year in the period between 1998 and 2006. 
NLPHL and cHL were predominant in men 
with a male to female ratio of 2:1. However, 
the mean annual percentage change in HL 
incidence among Kuwaiti patients and non-
Kuwaiti patients per year showed unexplained 
higher percentage in females both Kuwaiti and 
non-Kuwaiti. cHL comprised 92.5% of all HL 
cases and NLPHL comprised 7.5%. Nodular 
sclerosis was the predominant histologic subtype 
of cHL (58.9%), whereas mixed cellularity was 
the second most frequent histologic subtype of 
cHL, (25.9%). 

Conclusion:
Although the incidence of HL was slightly 

lower in Kuwait than the worldwide incidence; 
it was similar to Asian descent population. 
Incidence of HL varied in the same country 
among different ethnic subgroups. The mean 
annual percentage change increased in Kuwaiti 
and non-Kuwaiti females. 
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Introduction 
Hodgkin lymphoma (HL) has an incidence 

of two to three cases per 100,000 people per 

year worldwide and comprises about 25% of 
all malignant nodal lymphomas worldwide(1). 
Incidence of HL has been increasing in many 
countries around the world, in the western 
countries in particular(2). An increased incidence 
rate was found in adolescents and young adults 
in more than any other age group. It was reported 
that all HL subtypes have a bimodal peak at ages 
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15–34 years and over 60 years in most European, 
American, Hispanic and Australian populations, 
and Jews born in Israel with incidence rates of 
around 6 per 100,000 per year in the over-60-
year-olds. However, people with Asian origin 
show few cases in younger ages and rates 
increase with age but the highest rates found 
were only half that of the European disease(3). 
Some researchers found an association between 
ethnicity and increased risk of HL(4, 5). In health 
research, ethnicity helps in understanding disease 
etiology in terms of the relative contributions of 
genetic and environmental factors(6-11). Cancer 
incidence variations in different ethnic groups 
in the same country can lead to some important 
information about the search of etiological 
factors. There are currently no data on how the 
incidence of HL has changed over the past ten 
years. There was an epidemiologic analysis of 
the incidence of HL carried out on the patients 
diagnosed between 1980 and 1989. In this study, 
we sought to evaluate the epidemiologic and 
clinical characteristics of patients with HL and HL 
subtypes in Kuwait who were diagnosed between 
1998 and 2006 and analyzed the changes in the 
incidence of HL over time based on age, sex, and 
ethnicity. HL is morphologically characterized 
by the presence of distinctive neoplastic giant 
cells, or Hodgkin Reed-Sternberg (HRS) cells, 
which are embedded in a reactive cellular 
background(12). For many years, the neoplastic 

nature of HRS cells was highly controversial, but 
it is now clear that HL is a lymphoproliferative 
disease with a mostly B-cell nature(13). According 
to the World Health Organization classification, 
HL can be divided into two biologically and 
clinically distinct entities: nodular lymphocytic-
predominant HL (NLPHL) and classical 
Hodgkin lymphoma (cHL). cHL can be further 
divided into the following subtypes: nodular 
sclerosis, mixed cellularity, lymphocyte-rich, 
and lymphocyte-depleted subtypes(14). cHL 
comprises approximately 95% of all HL cases and 
has a bimodal age distribution, with a major peak 
in incidence in young adults (18-25 years of age) 
and later in life (> 65 years of age) and a minor 
peak later in life. In contrast, NLPHL can occur 
at any age, but there is a peak in incidence in the 
fourth decade(15). The nodular sclerosis subtype is 
the predominant histologic subtype in developed 
countries, whereas the mixed cellularity subtype 
is more frequent in developing countries(15). 

The Kuwait Cancer Control Center is a tertiary 
referral hospital and the only cancer hospital in 
the entire state of Kuwait. The majority of cancer 
patients in Kuwait is primarily diagnosed at one 
of the six general hospitals and is then referred 
to the Kuwait Cancer Control Center for further 
management. A small number of patients are 
diagnosed at the cancer center itself.

In this study, we sought to evaluate the 

Fig. 1 : Age Standardized Incidence Rate of Hl per 100.000 populations from 1998 to 2006
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epidemiologic and clinical characteristics of 
patients with HL and the HL subtypes in Kuwait 
who were diagnosed between 1998 and 2006 and 
analyzed the changes in the incidence of HL over 
time based on age, sex, and ethnicity. 

Material and Method

Patients
We identified 292 patients who were newly 

diagnosed with HL by histopathology between 
January1, 1998, and December, 31, 2006, at 
the Kuwait Cancer Control Center. Incidence 
data were cross-validated with the population-
based Cancer Registry of Kuwait, where all 
lymphopoietic malignancies are recorded 
together with corresponding patient data. No 
patient was excluded from our study on the basis 
of age or performance status. Clinical data were 
obtained by reviewing the patients’ medical 
records. The staging procedures included 
clinical history, physical examination, routine 
laboratory examination, chest radiography, 
abdominal sonography, computed tomography 
scans of the neck, thorax, abdomen, and pelvis; 
bone marrow aspiration and biopsy, bone 
marrow or skeletal radionuclide imaging, and 
if necessary, explorative laparotomy. The Ann 
Arbor classification scheme was used for clinical 
staging(16).

Histopathology and immunohistochemistry
All 293 tumors were reclassified on the 

basis of examination of hematoxylin and eosin 

and Giemsa-stained slides; histologic tumor 
type was reassessed using the current World 
Health Organization classification(5). All cases 
were stained for CD15, and staining for CD20, 
and CD45RA was performed if NLPHL was 
suspected.

Table 1 : Demographic and clinical characteristics of 
patients with cHl and NlPHl.          

Fig. 2 : Mean Annual Percent Change in Hl incidence 
from 1998 to 2006
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Table 2 : Number of new cases of Hl per year from 1998 to 2006 and age-standardized rates in the Kuwaiti 
and non-Kuwaiti population/100,000 people (based on Segi’s world population weighting method).

Table 3 : Mean annual percent change in Hl incidence among Kuwaiti and non-Kuwaiti patients per year.
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Statistical analysis
The sex-specific and age-adjusted standardized 

incidence rates were calculated using Segi’s 
population weighting method(17), the CanReg4 
computer program based on the Kuwait Cancer 
Registry data. We performed all statistical 
analyses using an IBM-compatible computer 
and the Statistical Package of Social Sciences 
(SPSS) 14.0 program for Windows XP (SPSS, 
Inc., Chicago, IL). We calculated the descriptive 
statistics, including the median, range, number, 
percentage (frequency distributions), and ratio, 
for each group of interest.

Results
The main characteristics of the study 

population are summarized in Table 1. The 
median age at diagnosis was 39 years (range, 
10–85 years) for patients with cHL and 36 years 
(range, 14–51 years) for patients with NLPHL. 
The age-adjusted incidence rate was 2.1 cases 
(range, 1.2–2.9 cases) per 100,000 people per 
year

The age-adjusted incidence rates of HL among 
Kuwaiti and non-Kuwaiti males and females 
during our study period are summarized in 
Table 2. The mean annual percentage change in 
HL incidence among Kuwaiti and non-Kuwaiti 
patients per year during the period between 1998 
and 2006 is summarized in Table 3.

There were four ethnic subgroups included in 
our study. One hundred forty-five patients were 
Kuwaiti Arabs (49.5%), 99 were non-Kuwaiti 
Arabs (33.9%); 46 were Asians (15.7%) and 2 
were of other ethnicities (0.7%). The distribution 
of nodal and extranodal disease among Kuwaiti 
and non-Kuwaiti patients is shown in (Table 4).

Discussion
Our data represent the relative frequencies 

of the two biologically and clinically different 
entities nodular lymphocytic predominant HL 
(NLPHL), and classical Hodgkin’s lymphoma 
(cHL), the latter of which includes nodular 
sclerosis, mixed cellularity, lymphocyte rich, 
and lymphocyte depleted cHL.

The annual incidence of HL in Europe and the 
United States is about 2 to 3 per 100,000 persons 
at risk, and has remained remarkably constant 
over the past few decades(18). In our study, the age-
adjusted incidence rate was slightly lower, with 
2.1 cases (range, 1.2–2.9) per 100,000 people 
per year in the period between 1998 and 2006, 
but comparable to a previous epidemiologic 
analysis carried out in Kuwait between 1980 
and 1989(19). Thus, the overall incidence of HL 
in Kuwait appears to have been stable over the 
past 10 years, which is in keeping with data from 
other European countries(20,21). Our slightly lower 
age-adjusted incidence rate is similar to a study 
conducted in the United States which compared 
the occurrence of HL in Chinese, Japanese, 
Filipino and Asian Indian populations living in 
the United States to the occurrence in similar 
groups living in Asia, and observed that incidence 
rates were quite low in all Asian subgroups, but 
approximately double in United States Asians 
compared to native Asians(22). Stiller et al.(23) 
suggest that the occurrence of HL in early 
childhood is related more to ethnicity than to 
geographical location and may reflect genetic 
factors or environmental exposures specific to 
the lifestyle of particular ethnic group. NLPHL 
and cHL were predominant in men with a male 
to female ratio of 2:1. However, the mean annual 
percentage change in HL incidence among 
Kuwaiti patients and non-Kuwaiti patients 
per year during the period between 1998 and 
2006 showed unexplained higher percentage in 
females both Kuwaiti and non-Kuwaiti.

The age at onset has historically shown two 
peaks—one in the third decade and second, for 
patients older than 50 years. However, recent 
analyses show that in industrialized countries, 
the second peak seems to disappear since many 
cases of non-Hodgkin’s lymphoma (NHL) were 

Table 4 : Nodal and extranodal disease in Kuwaiti and 
non-Kuwaiti patients.
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misclassified as HL in the past(24). Consistently, 
our study showed a major peak in young adults 
and did not show the second peak.

In our study cHL comprised 92.5% of all 
HL cases and NLPHL comprised 7.5% of all 
HL cases. NLPHL showed a near homogenous 
distribution in all age groups. In accordance with 
more recent studies or those using pathology 
expert review(25-27) who observed fewer patients 
with lymphocyte-predominant and lymphocyte-
depleted subtypes(28-31). In our study, nodular 
sclerosis was the predominant histologic subtype 
of cHL (58.9%), whereas mixed cellularity was 
the second most frequent histologic subtype 
of cHL (25.9%). This reflects improved 
histomorphology allowing a more precise 
classification of different HL subtypes and the 
distinction of HL from NHL. The percentage of 
nodal and extranodal disease was as reported by 
other researchers(32).

Like other epidemiologic studies, our study 
had its own strengths and limitations. Some of 
the strengths of our study are the following: a) it 
was conducted in a well-controlled population, 
b) it included all HL cases diagnosed in Kuwait 
between 1998 and 2006, and finally c) a reference 

pathologist reviewed the slides and confirmed 
the diagnosis of 293 HL cases.

The main limitation of our study was the lack 
of information on Epstein-Barr virus (EBV). 
HL has been suspected to have an infectious 
precursor. Recent molecular studies have 
identified EBV latent infection in up to 50% of 
HL tumors(33). One other limitation of our study 
was the lack of information on income, so we 
were unable to explore the relationship between 
HL and socio-economic status of the patients.

Conclusion
In Kuwait, the incidence of HL is slightly lower 

compared to worldwide incidence but similar in 
Asian-descent population. Our results confirmed 
the association between ethnicity and HL, and 
supported the findings of other researchers on 
the same subject. The increased mean annual 
percentage change of incidence in females needs 
to be further investigated.
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