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ABSTRACT

Introduction: Primary mediastinal B-cell lymphoma (PMBCL) is a distinct clinicopathological entity of large B-cell
lymphoma. The optimal treatment is not clear yet, with some studies demonstrated favourable outcome compared to
other types of diffuse large B-cell lymphoma.

Aim of the Work: The purpose of this retrospective study is to evaluate the clinical characteristics, primary presentation,
treatment given, response to treatment and outcome in Saudi patients.

Materials and Methods: All patients with PMBCL diagnosed and treated during period 19952006- were identified at
Oncology Data Unit, King Faisal Specialist Hospital. Patient’s characteristics, prognostic factors, details of treatment
and outcome were reviewed. Thirty-six patients were identified, all of them received CHOP regimen of chemotherapy
which was followed by radiation therapy in 31 patients.

Result: Median age was 31.5 years (range 1866-). Forty four percent (n=16) had ECOG performance status of > 2.
There were 21 (58.4%) females and 15(41.6%) males with a female predominance. Complete response rate (CR+CRu)
was 77.8%. Median follow was 57.16 months (+/-12.2m); the median overall survival (OS) and event free survival were
not reached. Univariate analysis revealed that female gender was the only prognostic factor with higher OS and EFS,
while no other factor have impact on survival in multivariate analysis.

Conclusion: This retrospective study supports other similar studies which revealed a strong prevalence of females over

males and favourable outcome in PMBCL.
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INTRODUCTION

Until 20 years ago, primary mediastinal B-cell
lymphoma (PMBCL) was an unrecognized entity.
Lichtenstein et al.* first described a distinct subset
of young adult lymphoma Patients. However, it was
not until the thymus was no longer considered to be
exclusively a T-cell organ and a B-cell population
was surprisingly identified in normal human thymic
medulla. Then the unique clinical and biologic features
of this entity were described?. Primary mediastinal
lymphoma is a tumor that originates from the thymus,
initially grows in the mediastinum, often to a large
size, follows a pattern of extra-nodal tropism with a
propensity to invade local extra-nodal structures and
readily spreads to distinct extra-nodal sites following
a unique biology?. It comprises 7 percent of diffuse
large B-cell lymphoma (DLBCL) and 2.4 percent
of all non-Hodgkin’s lymphoma (NHL)* There is
slight female predominance and median age of fourth
decade*. Distinct chromosomal aberration have been
observed including consistent gains in chromosome
9p and 2p corresponding to the JAK2 and cREL loci,
respectively® S,

Despite these clear clinical and pathological features
there is imprecision in the diagnosis of PMBCL. This
diagnostic uncertainty can influence reports on biological
characteristics and survival analysis, complicating
comparisons between studies. Thus there have been
varied reports regarding survival in PMBCL, in part
due to the difficulty in separating PMBCL from DLBCL
with secondary mediastinal or hilar involvement. This
problem is highlighted in earlier studies where a more
aggressive course was observed” with cure rates similar
to DLBCL despite the younger age of presentation.
In contrast, more recent analysis have suggested
survival pattern equivalent or in some cases superior to
DLBCL #1214,

Recent microarray studies revealed a unique molecular
signature of PMBCL distinguishing it from DLBCL, with
striking overlap with the nodular sclerosis subtype of
classical Hodgkin’s lymphoma (NS cHL)™*" and provide
insight into potential useful diagnostic markers’. Survival
comparisons of PMBCL defined by gene expression
signature support the notion that PMBCL may have a
different natural history from DLBCL.
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The goal of this retrospective analysis was to look
for patient characteristics and type of treatment and to
evaluate the outcome of treatment including, response rate
(RR), event free survival (EFS) and overall survival (OS).

MATERIALS AND METHODS

This is a hospital-based retrospective analysis with
the primary aim to identify all patients with PMBCL
diagnosed and treated at King Faisal Specialist Hospital
and Research Center (KFSHRC) in the period 1995-
2006. The computerized oncology data unit (ODU) in
KFSHRC containing all patients treated since January
1995, was searched and medical records were reviewed
to identify those patients presenting with a prominent
mediastinal mass and considered to be PMBCL based
on the current REAL/WHO classification®® °. Patients
with minimal mediastinal involvement as part of more
extensive lymphoma elsewhere were excluded. To
ensure adequate follow-up for outcome analysis only
those patients diagnosed before 31 December 2006
were included. In total, 36 patients were identified. The
histologic diagnosis was made according to criteria
previously described: Diffuse proliferation of large,
somewhat polymorphous cells resembling centroblasts;
large centrocytes and less often immunoblasts with pale
clear cytoplasm lacking a follicular pattern, the constant
presence of thin-band compartmentalizing sclerosis
and occasionally thymic remnants. A B-cell phenotype
was demonstrated by immunohistochemical studies®%,
Old cases, before 2000, were reviewed again to assure
the diagnosis of PMBCL. The diagnostic material was
obtained through thoracotomy/mediastinoscopy in most
patients and lymph node biopsy in some cases.

Patients were clinically staged according to Ann
Arbor classification on the basis of physical examination,
routine laboratory tests, bone marrow aspirate and trephine
biopsy, chest radiography and computed tomographic
scans of the chest, abdomen and pelvis. Bulky disease
was defined as a mediastinal mass measuring two thirds
or more of the intra-thoracic diameter at the level of T1o.

All patients received CHOP chemotherapy (CT)
regimen including, cyclophosphamide 750mg/m? on
day 1, adriamycine 50mg/ m? on day 1, vencristin
1.4mg/ m? on day (maximum 2mg) and prednisone
50mg twice daily for 5 days, 6 (16.7%) patients received
retuximab 375mg/ m? on day 1, in addition. Thirty
one patients also received radiotherapy (RT) to the
site of mediastinal residual disease (14 patients) or as
consolidation (9 patients). The radiation was given in 2
parallel opposed fields using 6-10 MV linear accelerator
machine in a dose range between 36Gy to 45GY
(18Gy to 20GY daily, 5 days weekly). Doses were
calculated at mid point of separation of fields. Radiation
was started in 3-4 weeks after the end of chemotherapy.
Data on age, sex, performance status at diagnosis, LDH,
stage, B-symptoms, number of extra-nodal disease, size

of the disease, response to treatment and follow-up were
collected.

Statistical Analysis:

All statistics were performed with SPSS software
(statistical package for social science, version 11).
Description statistics was presented as number and
percentage (frequency distribution). Fisher’s exact test
was used to compare the results for significance with
p value of <0.05 was considered as significant results.
A complete response (CR) was defined as disappearance
of all evidence of tumor and with the patient free of all
disease related symptoms. A partial response was defined
as a > 50% reduction in the sum of the products of the
diameters of all measurable lesions, without increase
in size or new lesions appearing. Stable disease (SD)
was defined as no change or < 25% in the sum of the
products of the diameters of any measurable lesions.
Progressive disease (PD) was defined as an increase
of > 25% in the sum of the products of the diameters
of any measurable disease or unequivocal appearance of
new lesions. Over all survival (OS) was defined as time
from date of diagnosis to date of last follow up or death.
Event free survival (EFS) was defined as time from date
of diagnosis to date of initiation of additional treatment
or relapse, where, residual disease after treatment, time
to change in treatment or death was considered to be
events. Time to progression (TTP) is defined as time
from date of achieving CR or PR to date of recurrence
or distant metastasis. Cox regression analysis was used
for univarieate and multivariate analysis of factors
affecting survival, with a p-value of < 0.05 was used
for significance. The Kaplan-Meire method was used to
determine survival curves and the log-rank test was used
to compare survival in different populations, P value was
used with a significance of <0.05.

RESULTS

Selected patients and clinical characteristics at
presentation are summarized in Table 1. The median age
was 31.5 years (+/-13) (range 18-66 years); 21 patients
(5.4%) were female and15 (41.6%) were male. Most
of our cases presented with symptoms and signs in the
clinical context of rapidly enlarging, mediastinal mass
as 31 patients out of 36 (86.1%) had a bulky disease on
presentation. This was associated with superior vena caval
syndrome in only 6 patients (16.7%), pericardial effusion
in 3 patients (8.3%) and pleural effusion in 5 patients
(13.9%). Nineteen patients (52.7%) had constitutional
symptoms. LDH was normal in 11 patients (30.6%). The
majority of our patients (31 patients (86.1%)) presented
in early stages (stage | and 1) while 5 patients (13.9%)
had advanced stages. Less than two thirds of our patient
cohort had ECOG PS 0-1 (55.6%). The international
prognostic index (crude IPI) assessment revealed that
5 patients only had high-intermediate and high index (3-4)
while all other patients were assessed from 0-2 (low and
low-intermediate). Five patients (13.9%) had extranodal
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disease. All our patients received CHOP chemotherapy
regimen (median number of cycles was 6 with a range
of 3-8 cycles), this was associated with retuximab in 6
patients while one patient who was elderly didn’t tolerate
the first cycle of CHOP and he was shifted to CVP.
Twenty three patients had RT after chemotherapy.

Table 1: Patients Characteristics (36 Patients).

Factor No. %
Age (year)
Median 31.5 (+/-13)
Range 18-66
Gender
Male 15 41.6
Female 21 58.4
B-Symptoms 19 52.7
PS
0-1 20 55.6
2 7 19.4
3 6 16.7
4 3 8.3
LDH
Normal 11 30.6
High 25 69.4
IP1
0 8 22.2
1 12 33.3
2 11 30.7
3 3 8.3
4 2 5.5
Bulky 31 86.1
Extranodal 5 13.9
SvC 6 16.7
PI. Effusion 5 13.9
Peric. Effusion 3 8.3
Stage
| 5 13.9
1} 26 72.2
11 0 0
v 5 13.9
Chemotherapy
CHOP 29 80.5
R-CHOP 6 16.7
CHOP-CVP 1 2.8
Treatment
CT 5 13.9
CT+RT 31 86.1

Response to Treatment and Survival:

Overall response rate (RR) after chemotherapy was
94.5% (34 patients). 23 patients (63.9%) achieved CR
or Cru (undetermined CR) after chemotherapy alone.
Twenty-eight patients (77.8%) achieved CR or Cru
after chemo-radiotherapy while 5 patients (13.9%) had
progressive disease. Out of the 11 patients who had PR
after chemotherapy, 5 went to CR after radiation-therapy
(Table 2).

Table 2: Response Rates (36 Patients).

Response CT CT+RT

No. % No. %
CR 9 25 23 63.9
CRu 14 38.9 5 13.9
PR 11 30.6 3 8.3
PD 2 55 5 13.9

After a median follow-up of 57.2 months (+/-12.2)
(range of 11.6-116.3 months), 11 (30.6%) had died and
13 (36.2%) had at least one event. the median OS for the
whole group was not reached (Figure 1) and median EFS
was not reached (Figure 2). The 5-year OS was 68% and
5-year EFS was 62%.
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Figure 1: OS whole group (36 Patients).
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Figure 2: EFS whole group (36 Patients).

In univariate analysis of prognostic factors (including,
gender stage, PS, LDH, bulky disease, B-symptoms and
IP1), our results demonstrated that only females showed
longer OS and EFS than males (p=0.001 and 0.007,
respectively) (Figures 3 and 4) (Table 3). There was
no significance of clinical response after chemotherapy
versus that after combined treatment by chemo-
radiotherapy. Fluorodeoxyglucose Positron Emission
Tomography (*FDG-PET) was performed in 9 patients
who achieved PR or CRu after chemotherapy, 3 out
of the 9 patients (33.3%) were PET negative referring
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that they achieved CR after chemotherapy. There was
no significance of functional response versus clinical
response in this group of patients.

Table 3: Univariate Analysis of Prognostic Factors.

Factor EFS (P value) OS (P value)
Gender 0.007 0.001
Stage 0.746 0.501
PS 0.42 0.214
LDH 0.50 0.797
Bulky 0.328 0,37
B-symptoms 0.559 0.338
IPI 0.746 0.501
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Figure 3: OS According to Gender.
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Figure 4: EFS ACcording to Gender.

A multivariate analysis didn’t reveal any significance
from any of the studied prognostic factors (Table 4).

Table 4: Multivariate Analysis of Prognostic Factors.

Factor EFS (P value) OS (P value)
Gender 0.94 0.235
Stage 0.860 0.675
PS 0.542 0.489
LDH 0.95 0.849
Bulky 0.96 0,97
B-symptoms 0.97 0.82
IPI 0.95 0.705

DISCUSSION

The current study confirms the previous findings
concerning PMBCL, which appears to have some
characteristic clinical features different from those of
other NHL. It is evident that there is a strong prevalence
of females over males and the age at onset is younger
compared with all aggressive NHL in adults. Typical
features also include presentation an almost all cases
with symptoms of a rapidly enlarging mediastinal
mass with a high frequency of superior vena cava
syndrome and extra-nodal tropism as also reported by
Others7, 18, 23, 24.

Several studies have reported CR rates of 53% to
80% after initial therapy with intensive chemotherapy
followed by RT with 50% to 85% OS after
5 year37' 9,10, 12,13, 23—28_

In our hospital-based cohort, 36 patients were treated
by standard chemotherapy (CHOP regimen), associated
with retuximab in 6 patients and one patient (who was
elderly) did not tolerate the treatment, so was shifted to
CVP regimen. Our CT protocol was unified in all the
patients and was followed by RT in most of the patients
(86.1%). The CR rate in current trial was 63.9% after CT
and improved to 77.8% after RT. The median OS and
EFS were not reached after median follow-up of 57.1
months. Current study showed a relatively high 5-year
OS and EFS rates of 68% and 62%, respectively which
demonstrate a favorable outcome of PMBCL compared to
DLBCL (using similar chemotherapy regimen). Similar
results were reported by Savage et al.”®. In their study
they reported a significant difference in 10-year PFS
(69% versus47%; P=0.0001) and 10-year OS (66% versus
43% P = 0.00001), favoring PMBCL. A retrospective
study of 40 patients with stage | or II PMLBCL
treated with doxorubicin-containing chemotherapy
(eg, CHOP) alone (5 patients) or followed by adjuvant
involved-field or modified mantle-field radiation therapy
(35 patients) reported 88 percent complete remission
rates with 5-year relapse-free survival of 67 percent?,
this is more or less similar to what we are reporting
now, with 77.8% CR after chemo-radiotherapy and
5-year EFS of 62%. A second retrospective analysis
of 53 patients treated with MACOP-B or VACOP-B
followed by involved-field radiation therapy reported
a 5-year overall-survival rate of 87 percent®. Among
patients in partial remission after chemotherapy,
92 percent obtained a complete remission after radiation
therapy. A retrospective study analyzed results in
138 consecutive patients with PMLBCL, 80 percent of
whom had bulky mediastinal disease’. Treatment included
chemotherapy with CHOP, MACOP-B, or VACOP-B
with or without involved field radiation therapy. Seventy-
six percent of patients achieving complete remission with
chemotherapy received consolidation radiation therapy.
The addition of involved field RT as consolidation
therapy improved event-free survival irrespective of the
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choice of chemotherapy (approximately 75 versus 90
percent at three years). A retrospective study reported
outcomes in 141 patients treated with one of three
strategies: CHOP, upfront autologous transplantation,
or the dose-dense NHL-15 protocol consisting of
induction doxorubicin plus vicristine and consolidation
cyclophosphamide®. With a median follow-up of
11 years, 5-year overall survival rates were 51, 78 and
84 percent, respectively. Other studies have suggested
that more aggressive regimens may be associated with
better outcome**4; however, no prospective randomized
studies comparing these regimens have been performed
to answer this question definitively. Savage et al.*®
reported that MACOPB/VACOPB regimens were
associated with superior survival rates, despite the fact
that their treatment regimens were based on era-specific
guidelines, there were more patients in the CHOP group
with poor performance status and elevated LDH and in
multivariate analysis, only a trend to improve outcome
was associated with the more intensified regimens.
Although Fisher et al.** proved that results with CHOP
are equivalent to results with three intensive regimens:
m-BACOD, pro MACE-CytaBOM and MACOP-B for
advanced lymphoma in general. In the case of PMBCL
one could argue that this demonstration does not apply.
Given the limitation of such historical comparisons,
randomized controlled studies are necessary before
recommending the intensified regimens.

Radiotherapy was given in an attempt to improve
on the response achieved with CT alone or as
consolidation. Because of bulkiness, consolidation RT
to the mediastinum is a common practice in this type
of lymphoma® 2 25, Whether there is a role and benefit
of RT in the eradication of RT in the eradication of the
disease, it is unclear and difficult to assess. It has been
suggested that RT might be beneficial as consolidation
after first remission to treatment®?, Other studies
report ineffectiveness of RT as salvage treatment in
chemotherapy-resistant disease?® %, However, RT has no
place as a single treatment modality, prior to treatment
and it is best avoided and should be reserved as an
emergency pre-diagnostic measure. In the present study
the CR rate was improved from 63.9% to 77.8% we
cannot compare CT versus CT followed by RT because
most of our patients received RT after CT and only 5
patients (13.9%) had CT only.

According to our results, female gender appears
to be the most important prognostic factor. Female
showed significantly higher OS and EFS than males in
univariate analysis. However multivariate analysis did
not show any significance impact from all the studied
prognostic factors. The prognostic relevance of other
factors (age, PS, LDH, response to treatment, IPI....)
was not proved in this study. Nevertheless, other studies
have defined the prognostic significance of tumor bulk,
residual disease, pleural/pericardial effusion, multiple
extra-nodal extensions, compromised dose intensity and

incomplete response to treatment in the outcome of the
disease 0132326 Romaguera et al.*? tested two prognostic
models devised for intermediate grade lymphomas
(the age adjusted IPI and the tumor score) in 37 patients,
demonstrating that neither model selected for a group of
with statistically significant differences in rates of CR,
failure free survival and OS. However, in the same study
a hypothetical tumor score model using the value of beta
microglobulin was suggested because it was found it
to be statistically significant for predicting failure free
survival®.

We are unable to comment on the relative merit of
adding retuximab to CHOP regimens because of the
limited number of patients received retuximab. Also, we
are unable to estimate the benefit of combined modality
treatment compared to CT only because of the limited
number of patients received CT only.

CONCLUSION

In this single institute, retrospective study, we found
that PMBCL patients have female predominance and
young median age population. PMBCL patients have
longer survival rates and plateau EFS than results of
DLBCL documented in literatures. Female gender was
the only factor significantly influencing the outcome of
PMBCL.
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