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Abstract
Introduction: The principal object of this study is to represent - in maximum accuracy- the real status of
Hodgkin’s lymphoma in west of Algeria, we think also it serves as an adequate indicator for the epidemiological
characteristics of HL patients and as an overview of these patients treatment and survival in Algeria.
Patients and methods: From December 2007 to the 1st of January 2013, 668patients were included in this
study, from the age of 15 to 88 years, and both genders. 8 hematology centers participated covering the west of
Algeria.
All diagnostic procedures and treatment policies were unified between the involved centers, the pilot center
(Oran1) adapted a strict system for data collection, control and confirmation, WHO/REAL system was used for
histological classification and ECOG system for the performance status.
The therapeutic approach consisted of chemotherapy combined or not with radiotherapy according to clinical
stage followed when appropriate with intensification protocol and autologous stem cell transplantation.
Results: Of our 668 patients: 53% were males, 47% females, global median age was 36 years [15-88], localized
disease was presented in 22% of our study patients, while 78% presented advanced stages, rates of Peripheral
bulky, Mediastinal bulky and Non-bulky disease were : 8%, 45% and 47% respectively. 9% of patients had bone
marrow involved by HL. 18% of patients had imaging of affected spleen, while 9% had features of affected liver.
74% of patients had one or more of B-symptoms, 68% of males and 74% of females were anemic, 28%of patients
had leukocytosis 65% of all patients had nodular sclerosis subtype.
Cumulative Overall Survival was estimated in 352 evaluable patients: 59% (at 60 months), 69% (at 48 months),
while 79% of patients were alive after 5 years of follow-up.
Cumulative OS for males was: 64% (at 48 months), and Cumulative OS of females: 75% (48 months) Pvalue>0.05. For patients aged more or less than 45 years, Cumulative OS were 43 and 49 months respectively for
the means of OS. With P=0,016
Of the 352 evaluable patients: 129 patients had reached CR and been qualified for DFS statistical analysis.
Relapse rate was 16%, Cumulative Disease-Free Survival was 69% (at 48 months), no statistically significant
difference had been detected between patients aged more or less than 45 years P value = 0.811.
Conclusion: Differences in survival rates between this study and publications maybe explained partially by the
very high frequency of negative prognostic factors in our cohort like bulky and advanced disease, B-symptoms, and
anemia positivity rates, lack of PET-CT and radiotherapy centers number may had also affected these results, even
though we found ourselves very interested in deepening further more in diagnosis, treatment and follow – up
modalities standardization and development in west of Algeria in order to raise the level of health services offered to
HL patients to meet eventually developed countries survival rates.

J Blood Lymph
ISSN:2165-7831 JBL, an open access journal

Volume 4 • Issue 1 • 1000120

Citation:

Alsuliman T, Bekadja A, Arabi A, Touhami H, Mekkous-Touhami F, et al. (2014) Hodgkin lymphoma in the west of Algeria: panorama of
characteristics, initial work-up, survival and risk factors distribution. J Blood Lymph 4: 120. doi:10.4172/2165-7831.1000120

Page 2 of 7

Introduction
Hodgkin’s Lymphoma (HL) is a rare malignancy, with an incidence
of about 2,4 per 100.000 per year (1). Estimated new cases and deaths
from Hodgkin lymphoma in the United States in 2013 were (2): 9290
new cases and 1180 Deaths.
More than 75% of all newly diagnosed patients with adult Hodgkin
lymphoma can be cured with combination chemotherapy and/or
radiation therapy. American National mortality has fallen more
rapidly for adult HL than for any other malignancy over the last 5
decades (3).

the most accurate updated national characteristics of Hodgkin
lymphoma.

Patients and Methods:
Patients:

Clinical staging for patients with Hodgkin lymphoma includes a
history, physical examination, laboratory studies (including
sedimentation rate), and thoracic and abdominal/pelvic computerized
tomographic (CT) scans (4).

668 patients were included in this study, aged from 15 to 88 years,
of both genders. The following hematology centers had participated,
covering the west of Algeria. Oran1: hematology department of
EHUO; Oran 2: hematology department of CHUO; Oran3:
hematology department of HMRUO; Tlemcen: hematology
department of CHUTlm; Mascara: hematology department of
EPHMas; Sidi Bel Abbes: hematology department of CHUSBA; Saida:
hematology department of EPHS; Ain Temouchent: hematology
department of EPHTem.

Bone Marrow Involvement (BMI) is rare in patients with Hodgkin’s
lymphoma, its incidence varies between 4% and 14% in the series
reported during the last thirty years (5-12), biopsy is indicated in the
presence of constitutional B-symptoms or anemia, leukopenia, or
thrombocytopenia. Staging laparotomy is no longer recommended. It
should not be done in patients who require chemotherapy. If the
laparotomy is required for treatment decisions, the risks of potential
morbidity should be considered (13-16).

By including all patients from both university and public health
centers, and from hospitals of big and small cities, industrial and
agricultural, by this we aimed to represent the real socio-economic
status of Hodgkin’s lymphoma patients in the west of Algeria. This
pre-mentioned multi-centric including system helped us also to cover
most professions presented in the west Algerian community.
Recruitment period for our patients was: December 2007 to January
2013.

The staging classification that is currently used for HL was adopted
in 1971 at the Ann Arbor Conference (17) with some modifications 18
years later from the Cotswold’s meeting (4).

Methods:

Staging has an important role in the treatment of all malignancies,
but it is critically important in Hodgkin’s lymphoma. Treatment of HL
depends upon the stage at presentation, which is defined by anatomic
location of involved sites and presence or absence of specific
symptoms. Accurate staging allows optimization of therapy,
improving overall survival by decreasing relapse rates. In addition, the
unnecessary toxicities of extended-field radiation or overly aggressive
chemotherapy may be avoided with appropriate staging.
The risk of secondary malignancies, which exceeds 10 percent in
several series of patients with early-stage HL (18), may also be
minimized. Patient quality of life during and after therapy may be
improved with tailored therapy defined by staging (19).
By identifying involved sites, staging not only defines appropriate
therapy, but it also allows comparison of results of treatment among
cancer centers, defines entry into clinical trials, and provides
prognostic information valuable to both the physician and the patient.
Beyond simple descriptions of locations of disease, these validated
clinical prognostic features should be included in the evaluation of all
patients with HD prior to commencing therapy (20).
Pathologists currently use the World Health Organization (WHO)
modification of the Revised European-American Lymphoma (REAL)
classification for the histological classification for adult Hodgkin
lymphoma (HL) (18,19). WHO/REAL classification (18-22) was
adapted for this study patient’s pathological classification.
The principal object of this study is to represent - in maximum
accuracy- the real status of Hodgkin’s lymphoma in west of Algeria, we
think also it serves as an indicator of HL epidemiological profile and as
an overview of patients treatment results in Algeria.
Although the main object of this study remain epidemiological, it
also serves as a good guide for health policies planning, representing
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All diagnostic procedures and treatment policies were unified
between the involved centers, the pilot center (Oran1) adapted a strict
system for data collection, control and confirmation, this system
included: standard follow-up policy and standardized software that
been installed in all centers, this software sent full and unified tables to
the study data manager (Alsuliman T) to be reviewed and confirmed
by control committee (Bekadja MA, Bouhass R AND Alsuliman T) for
the final processing.
Regular meetings had been held for researchers of all centers to
solve problems and to review the data managing feedback. Initial
work-up contained the following procedures: lymph node excision
biopsy for histology including IHC when necessary, chest X-ray,
thoracic abdominal and pelvic computed tomography, bone marrow
biopsy, inflammatory balance, deep and comprehensive investigation
and clinical examination, complete blood count, essential systems
function assessment.
Therapeutic approach consisted of chemotherapy combined or not
with radiotherapy according to clinical stage followed, when
appropriate, with intensification protocol and autologous stem cells
transplantation. This study was planned to adhere maximally to
sample homogeneity by unifying–as much as possible- all procedures,
and performing consecutive meetings between researchers, clinicians
and departments decision makers. We must refer here that this study
had based on WHO definition of anemia (Hb<13 g\dl for men, Hb<12
g\dl for women) (23).

Results:
Gender, age and residency:
Of our 668 patients: 356 were males (53%), while 312 were females
(47%). Sex ratio was 1,14. Median age of our patients at time of
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diagnosis was 36 years [15-88], and mean age was 33 years, also we
divided our sample into age groups that showed with their prevalence
in table 1.
Age group (per years)

Absolute Number

Percentage (%)

15 to 25

227

34%

25 to 34

221

33%

35 to 44

88

13%

45 to 54

55

8%

55 to 64

58

9%

> 64

19

3%

Total

668

100%

Table 1: Patients’ distribution according to age groups
Every Wilaya, which can explained by the term: state, is an
administrative unit may contain numerous cities, towns and villages,
biggest shares were those of Oran and Tlemcen, which is justified by
their bigger populations. Patients’ distribution according to Wilaya of
permanent residence is showed in figure 1.

Disease-related characteristics:
Staging according to Ann-Arbor’s system:
For the purpose of staging we adapted Ann-Arbor’s system, 10% of
our patients had stage I, while 32% of them had stage II, stage III and
IV were presented in 16% and 42% respectively as showed in table 2
Total

IV

III

II

I

Stage

668

280

104

214

70

Number

100%

42%

16%

32%

10%

Percentage

Table 2: Patients staging according to Ann-Arbor’s system
It is worth noticing here that localized disease (stages I and IIA) was
presented in 22% (150 patients) while all other patients (518 patients,
78%) had advanced stages disease including stage IIB, III and IV.
Bulky disease:
Due to its influence on prognosis and treatment planning, it is
always recommended to estimate the accurate prevalence of bulky
disease; in this study we regrouped patients into three different classes:
Peripheral bulky disease: 50 patients (8%).
Mediastinal bulky disease: 302 patients (45%).
Non-bulky disease: 316 patients (47%).
The distribution of patients regarding the bulky and non-bulky
disease is showed in figure 3.

Figure 1: Patients distribution according to Wilaya of permanent
residence

ECOG performance status:
In order to assess our patients performance status, all involved
centers had adapted ECOG system, by which our sample was staged,
523 patients (78%) had PS=0 or 1, as showed in figure 2.

Figure 3: Distribution of bulky disease within the study patients

Localization of involved lymph nodes with reference to diaphragm
All involved lymph nodes were supra-diaphragmatic in 270 patients
(40%), while 398 patients (60%) had infra-diaphragmatic involved
lymph nodes (LNs) with or without supra-diaphragmatic LNs, 14
cases of stage I and II had infra-diaphragmatic involved lymph nodes
with a rate of 4.9% of Ann-Arbor’s I and II stages patients.
Involved lymphatic areas:

Figure 2: Distribution of patients according to ECOG system
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We divided our sample into two groups according to involved
lymphatic areas: the first group that includes patients who have less
than four involved lymphatic areas counted 297 patients (44%) and the
second includes patients who have 4 or more involved lymphatic areas
and this last group counted 371 patients (56%).
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Bone marrow involvement, spleen and liver status:
Patients of this study underwent bone marrow biopsy before any
lymphoma-related treatment, 605 patients (91%) had lymphoma-free
biopsy under microscopic examination with IHC when necessary,
while 63 patients (9%) had bone marrow involved by HL.
118 patients (18%) had imaging features of affected spleen, either
presented by spleen nodules and\or splenomegaly or by detection of
involved hilar nodes, while 549 patients (82%) had nothing of these
features, one more patient had a prior splenectomy for undefined
reason.
62 patients (9%) had imaging features of affected liver, either
presented by liver nodules and\or hepatomegaly or by detection of
involved hilar nodes, while 606 patients (91%) had nothing of the prementioned features.
Histopathology of Hodgkin’s lymphoma:
All involved centers adapted the REAL\WHO; in our study 436 of
HL cases (65%) were of Nodular Sclerosis (NS) subtype, while MixedCellularity (MC) subtype placed second with 129 cases (19%), finally
49 cases of HL stayed unclassified, as showed in figure 4.

Figure 5: anemia presentation in respect to gender
Of study patients: 184 patients (28%) had leukocytosis defined as
WBC absolute count > 15000\µL), while 484 of them (72%) had WBC
count > 15000\µL.

Survival results:
We subjected all study patients data to a second strict auditing
process in order to reach the maximum exactitude in survival
calculation and analysis, any inadequate, controversial and \ or missed
dates and periods in any subject’s data caused this subject to
experience exclusion out of survival calculation and analysis process,
this procedure resulted in exclusion of 336 patients information from
all groups, conserving the homogeneity and identical representation of
the sample.
Cumulative Overall Survival (OS) and Disease-Free Survival (DFS)
were estimated by Kaplan – Meier’s method. OS was: 59% (at 60
months), 69% (at 48 months), mean survival time was 49 months for
the entire cohort, as showed in figure 6.

Figure 4: Histological classification

B-symptoms, anemia and leukocytosis:
Of all patients 494 patients (74%) had one or more lymphomarelated (or not otherwise explained) B-symptoms at time of diagnosis,
while 174 patients (26%) had no B-symptoms.
World Health Organization definition of anemia, Hb<13 g\dl for
men, Hb<12 g\dl for women (23), was based on by all involved centers
to classify our study patients, 242 males (68% of males) were anemic
and 115 male patients (32% of males) were not, in comparison with
230 anemic females (74%) and 81 non-anemic females (26% of
females), these results are showed in figure 5.

Figure 6: Cumulative overall survival
We studied also the influence of patients sex on OS, results were:
Cumulative OS-male: 64% (at 48 months), Cumulative OS-female:
75% (48 months)
But with a P-value > 0.05 which means that this difference of OS is
not statistically significant. These results are represented in figure 7.
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Figure 7: Cumulative overall survival by gender
We studied also the influence of age (patients aged ≥45 vs. <45) on
OS, results were 43 and 49 months respectively for the means of OS.
With P-value = 0.016 and the difference is statistically significant, as
showed in figure 8.

Figure 9: Cumulative disease-free survival
No statistically significant difference had been detected between
patients aged more than 45 years or younger subjects, with Log Rank
significance (Mantel-Cox) of 0.558.

Discussion:
General characteristics:
In comparison with HL historic epidemiological features in the west
of Algeria between 1996 and 2005 (24), this disease incidence appears
to be tripled, which may be partially explained by the better detection
techniques and improved diagnostic methods in the last few years, sex
ratio was almost the same, and lower than that recorded in the western
publications (25), or even in those of east of Mediterranean area
(26-27). Mean and median ages appeared to be increased in
comparison with the Algerian historic results (30 years) (24) probably
as a result of pediatric patients non-inclusion criteria applied in this
study.
Figure 8: Cumulative overall survival by age groups

Disease-Free Survival:
We defined DFS as following: the period in months between the
date of post-first line Complete Remission (CR), and the date of
relapse, death or study end-point.
Of our patients who passed the second auditing process: 129
patients had reached CR and been qualified for DFS statistical analysis.
16% of patients had relapsed within the follow-up period. Cumulative
Disease-Free Survival was 69% (at 48 months), as showed in figure 9.

According to Ann-Arbor’s staging system 42% of our patients were
of stages: I & II, in comparison with the 49% recorded in Algeria from
1996 to 2005 (24), but still within the international recorded range
(26-28).
Nodular sclerosis subtype was the most frequent subtype in our
study (65%), which is more than the most recent historic result in
Algeria (55%), also more than results recorded in east of
Mediterranean area (26-27), but still accepted within the international
range (29).
In the entire cohort, involvement rates of spleen, liver and bone
marrow are pretty close to the percentages mentioned in international
publications (26,27), while was within the bone marrow involvement
range as mentioned world widely (30).
Regarding the performance status scaled by ECOG scoring system
our results were comparable with other countries studies results which
ranged between 65.4 - 84% regarding patients who has PS 0 AND 1
(27,31).
Bulky disease rate in our study is considered too high in
comparison with results derived from literature (27).
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74% of our entire cohort had one or more B-symptom, which may
be considered comparable in reference to other studies results that
ranged between 36% to more than 90 % (26,27,32).
Anemia rates were very high in both genders within our cohort, and
it seems to exceed the international range recorded in Hodgkin’s
lymphoma patients (26,27), this may be partially explained by the high
frequency of anemia in Algeria (must be deeply investigated) in
comparison with the international frequency rate documented by
WHO which is approximately 30% (33), especially concerning both:
iron
deficiency,
and
hemolytic
anemia
(caused
by
hemoglobinopathies), also it can be related to nutritional status, and to
loss of appetite caused by high rate of B-symptoms that been observed
in our study, similarly effect of bone marrow involvement, advanced
and bulky disease on nutrition and anemia must be investigated more
profoundly within our cohort .

Survival:

3.
4.

5.

6.
7.
8.

5-years OS was 59%, with 79% of patients alive after 5 years of
follow-up, OS results were 43 and 49 months respectively With Pvalue 0,016 and the difference of OS is statistically significant between
patients aged ≥45 vs. <45 years, which reflect the importance of age as
a prognostic factor in Hodgkin’s disease in Algeria, while Cumulative
Disease-Free Survival was 69% (at 48 months) for the entire cohort of
patients.

11.

These results seems to be far from the international estimation of
survival in HL in USA, England and other countries (27,34-40).

12.

Differences in survival rates between this study and publications
maybe explained partially by the very high frequency of negative
prognostic factors in our cohort -as noticed previously- when studying
bulky, advanced disease and B-symptoms positivity rates, high anemia
rates combined with HL may also affect remarkably the survival of
patients, lack of PET-CT scan follow-up (unavailable at that period in
west of Algeria), also some logistic problems related to radiotherapy
centers limited number may had affected this rate, even though we
found ourselves very interested in deepening further more in
diagnosis, treatment and follow–up modalities standardization and
development in Algeria in order to raise the level of health services
offered to HL patients to meet more and more the international
standards of care and eventually developed countries survival rates.

Closure:
In general it is important to notice that this study object is to help
these group of researchers and other groups to involve more deeply in
studying Hodgkin’s lymphoma, either by identifying the special and
unique characteristics of HL within the Algerian population, or by
concluding and summarizing the last five years results of diagnosis
and treatment of this disease in order to develop our methods, in
cooperation–as we hope- with colleagues in other countries by their
experiences and feedback to our study results.
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