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ABSTRACT:
Lymphoma, which can be described as proliferations of lymphoid cells arising as discrete tissue
masses, is broadly divided into Non – Hodgkin Lymphoma (NHL) and Hodgkin disease. Majority of
malignant lymphoma are found to be NHL. Beta-2 microglobulin (B2M) is synthesized in all nucleated
cells and forms the light chain subunit of the major histocompatibility complex class I antigen.
Despite its potential role as a convenient and non-invasive prognostic indicator in malignant
lymphomas, the influence of serum B2M is currently underestimated, and therapeutic decision
making is rarely affected by this marker.
Objective:To find out the levels of B2M in patients of NHL and to observe if the levels are
significantly correlated with the stage of the disease, performance status as denoted by ECOG
performance scale, International prognostic index(IPI) evaluated at the time of diagnosis, and
thereby, to the severity of disease.
Methods: 30 patients with confirmed diagnosis of NHL and 30 age and sex matched controls were
selected. The levels of B2M in their serum were estimated. B2M was estimated using ELISA
technique.
Results: Serum B2M levels were found to be significantly elevated in patients of NHL (4.60±2.24
µg/ml) (p< 0.01). Levels were significantly higher in patients with later stages (stage III and IV)
(8.30±0.099µg/ml) than those with early stages (stage I + II) (p<0.01). Patients presenting with poor
performance status (ECOG scale) were having a higher B2M levels (5.510±2.35 µg/ml) (p<0.01).
There was also a significant difference between B2M levels in each IPI groups. Low B2M levels were
found in low risk and low intermediate risk groups as compared to high intermediate and high risk
IPI groups (p<0.01).
Conclusion: On the basis of observations, it can be concluded that B2M is a good marker of tumour
burden and also is a potential marker for disease severity as indicated by higher serum B2M levels in
patients with advanced disease stage, higher IPI group and poor performance status.
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INTRODUCTION:
Malignancies of lymphoid cells range from
the most indolent to the most aggressive

human malignancies.[1]Lymphoma, is
described as proliferations of lymphoid
cells arising as discrete tissue masses. In
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general, lymphomas are divided into 2
large groups of neoplasm, namely nonHodgkin lymphoma (NHL) and Hodgkin
disease. About 85% of all malignant
lymphomas are NHLs.[2] The incidence of
NHL in India is around 2.93 in 1000
females and 4.45 in 1000 males [3]. The
morbidity of NHL is increasing worldwide
in the past 3 decades [3].
A patient with NHL may present with
localized and generalised peripheral
[4-6].NHL
lymphadenopathy
includes
diverse B cell malignancies of lymph node
follicle and several less common T-cell
proliferations
and
macrophage
malignancies. NHL is mainly diagnosed
through lymph node biopsy and histology.
Once histological diagnosis is established,
it is necessary to determine the disease
extent and severity, in order to plan the
treatment regimen. The prognosis of
patients with NHL is best assigned using
the International Prognostic Index (IPI). It
is a predictor of outcome in all subtypes of
NHL [1].
Investigational approaches, such as,
assessment of biological markers at the
time of diagnosis and during the course of
treatment may benefit patients at high
risk for failure with conventional therapy.
The clinical importance of biological
markers in NHL is based on their support
of morphological diagnosis, their role in
staging and prognostic assessment. There
have been so many serological markers
discovered for NHL, beta 2 microglobulin
being one of the earlier recognised
markers and it reflects the tumour load [7].
Higher B2M levels are associated with a

advanced stage, B symptoms, bone
marrow involvement.[8] B2M value in
addition to the International Prognostic
Index (IPI) may help in selection of the
patients with NHL at higher risk for
treatment failure, and in identification of
those who may require specifically
tailored therapeutic approaches.[9]
B2M is a low molecular weight protein,
synthesised in all nucleated cells. It occurs
in small quantities in normal urine, plasma
and cerebrospinal fluids.[10] B2M is
homologous in sequence to the constant
portion of immunoglobulin light chains
and to the homology regions of the
constant portion of γ1 (heavy) chains of
immunoglobulin G. It is found abundantly
on the surface of lymphocytes. Increased
production or destruction of the cells
causes B2M levels in the blood to
increase.[11]
In this study, we aim to find out the levels
of beta2 microglobulin in patients of NHL
and to observe if the levels are
significantly correlated with the stage of
the disease and performance status as
denoted by ECOG performance scale, IPI
and, thereby, to the severity of disease.
MATERIAL AND METHODS:
The present study was conducted in the
Department
of
Biochemistry,
in
collaboration with the Department of
Medicine (Clinical Haematology Unit), in
PT. B.D.SHARMA PGIMS, Rohtak. The
study protocol was approved by the
institutional ethics committee. 30
diagnosed NHL patients and 30 age and
sex matched healthy controls were
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included in this study. The diagnosis of
patients was made by careful history and
physical examination, complete blood
count, routine biochemistry tests, bone
marrow biopsy and lymph node biopsy. A
written consent was obtained from all the
patients, participating in this study. The
clinical stage of patients was determined
according to Ann Arbor staging.
Five ml of venous blood sample was
collected from patients at the time of
diagnosis in red capped evacuated
vaccutainers and also in purple capped
EDTA
vaccutainers
for
complete
hemogram, under all aseptic precautions.
Samples were processed within one hour
of collection. Serum was separated by
centrifugation (2000 rpm X 10 minutes)
after clotting. Sample was analysed for
routine biochemistry and B2M. EDTA
sample was analysed for complete
haemogram. Serum B2M levels was
estimated by a commercial Enzyme Linked
Immunosorbent Assay kit for human B2M
(DRG β2-MG ELISA). The reference range
for B2M according to this kit is less than
2μg/ml.[12]
Stastistical analysis: Statistical package
for the social sciences (SPSS ver. 20) was
used for various statistical analyses.
Comparison of data between groups was
done using ‘t’ test. Comparison between
multiple groups was done using anova
test. Paired samples were compared by
paired ‘t’ test. Any p value less than 0.05
was considered significant.
RESULTS:
Participants with the habits were more
common in 4th and 5th decade where as In
this study 60 subjects were included,

among them 30 were Non- Hodgkin
lymphoma patients and 30 age and sex
matched controls. The patients belonged
to various age groups ranging from 38-67
years. Mean age of the patient group is
52.10 ± 8.10 years and in control group
mean age was 52.83± 7.04 years. Among
these 30 cases 23(77%) were males and
7(23%) were females, which shows a
relatively higher prevalence in males. B
symptoms were present in 33.33% of NHL
patients. 100% of NHL patients had
features
related
to
weakness.
Splenomegaly and hepatomegaly was
found in 40% and 16.6% NHL patients
respectively. Lymphadenopathy (LAP) was
found in 100% NHL patients [Table 1].
Mean haemoglobin levels were 10.32 g/dl
in NHL patients. Mean total leucocyte
count (TLC) was 7100/cu.mm at
presentation in NHL patients. Mean
platelet count was 107933.33/cu.mm in
NHL patients. Mean serum albumin was
3.3gm/dl in NHL patients.
Mean serum B2M was 0.47± 0.30 µg/ml in
controls. Levels were significantly raised in
NHL patients (4.60±2.24 µg/ml, p <0.01).
In this study 23(76.66%) patients
presented with early stage(I + II) and
7(23.33%) patients presented with late
stage(III + IV). It was noted that patients
with late stage had comparatively higher
mean B2M levels (8.30±0.099µg/ml) as
compared to those whose stage is
earlier(3.4±00.852µg/ml).This correlation
was found to be statistically significant
(p<0.01).
In this study 11(36.6%) cases initially
presented with ECOG 0 or 1 performance
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status and 19(63.33%) patients initially
presented with ECOG 2 or 3 performance
status. It was seen that NHL cases
associated with poor performance(ECOG
2 or 3) status had higher B2M
levels(5.510±2.35 µg/ml) as compared to
those patients who presented with good
performance status(ECOG 0 or 1)
(3.0409±0.68 µg/ml).There were 26 B cell
lymphoma and 4 T cell lymphoma cases.
In this study the mean value for B2M
(4.88±2.55µg/ml) in B cell lymphoma
patients was higher, as compared to T cell
NHL patients (3.44±1.13µg/ml), but due to
lesser number of T cell NHL patients, it
was difficult to establish a significant
correlation.
B symptoms were present in 10(33.33%)
NHL cases. It was found that those
patients who initially presented with B
symptoms had higher B2M levels
(4.89±2.32 µg/ml) as compared to those
who initially presented without B
TABLE 1 – PATIENTS CHARACTERISTICS
Cases
Age
Male
Female
B symptoms present
B symptoms absent
Weakness
Splenomegaly
Hepatomegaly
Only Lymphadenopathy
Early Stage I+II
Late Stage III+IV
ECOG 0 or 1
ECOG 2 or 3

symptoms(4.18±2.5µg/ml). 10 patients
had haemoglobin less than 10g/dl while
20 patients had haemoglobin more than
10 g/dl. B2M levels (6.00±2.68µg/ml)
were higher in patients having
haemoglobin value less than 10g/dl and
the correlation was significant (p=0.003)
14 patients had albumin <3.5 g/dl and 16
patients had albumin >3.5g/dl. B2M levels
were higher in patients having albumin
levels
<3.5g/dl(6.122±2.93µg/ml)
as
compared to those who had albumin
>3.5g/l(3.43±0.75µg/ml) in NHL cases.
This correlation was found to be
statistically significant (p=0.001)
B2M levels in different IPI groups were
low risk (LR) (3.2533± 0.72 µg/ml), low
intermediate risk (LI) (3.0730±0.70 µg/ml),
high intermediate (HI) (8.2417±1.20
µg/ml), high risk (HR) (4.6127±2.31 µg/ml)

30
52.10 ± 8.10 years
23(76.7%)
7(23.3%)
10(33.33%)
20(66.67%)
100%
12(40%)
5(16.6%)
11(36.6%)
23(76.66%)
7(23.33)
11(36.6%)
19(63.4%)
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TABLE 2: COMPARISON OF B2M IN EARLY (Stage I + II) AND LATE STAGES (Stage III + IV) IN
NHL PATIENTS
N
STAGE
B2M(µg/ml)
p value
23
Stage I+II
3.4804±.85257
<0.01 significant
7
Stage III+IV
8.3000±.09993
TABLE 3: COMPARISON OF B2M IN BETWEEN THE SUBTYPES OF NHL CASES
N

Subtype of NHL

B2M(µg/ml)

P value

26

B cell lymphoma

4.8815±2.55858

0.090

4

T cell lymphoma

3.4400±1.13616

(Non – significant)

TABLE 4: COMPARISON OF B2M LEVELS IN DIFFERENT IPI CLASSES IN PATIENTS
IPI
LR
LI
HI
HR

N
3
10
6
11

B2M(µg/ml)
3.2533± 0.72
3.0730±0.70
8.2417±1.20
4.6127±2.31

p value

p-value is <0.01(significant)

LR – Low risk, LI- Low intermediate risk, HI- High intermediate risk, HR- High risk
The mean value of B2M in stage I + stage
II and stage III + stage IV were 3.4804±.85
DISCUSSION:
µg/ml
and
8.3000±.099
µg/ml
respectively. So we found that mean value
B2M has been discovered three decades
of B2M was significantly higher in later
before and it is very easy to measure but
stages(stage III and stage IV) as compared
still its role in prognosis and disease
to earlier stages( stage I and stage II).
extent has been underestimated. Among
Similar observations were made by
the 30 cases of NHL taken, 23(77%) were
Hagberg [15] who reported B2M level
males and 7(23%) were females, which
greater than 3.0 μg/ml in 15% of patients
shows a relatively higher prevalence in
with stage I and II and in 65% of those
males. This is in accordance with the
with stage III and IV. Study done by
studies done by Johnson et al (60%
Massimo Fedrrico and Naghmana Mazher
males)[13]. The mean value of B2M levels
[16,17] also found that later stages had
was found to be significantly higher in
higher B2M as compared to early stages.
NHL patients as compared to control
Besides the late stages, we also found that
group which reflects the increase in cell
patients
presented
with
poor
turnover .
Melillo [14] in his study
performance status as evaluated by ECOG
concluded that B2M reflects tumor
numbering, B symptoms, those who were
burden of malignant cells.
older than 60 years, low haemoglobin(<10
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gm/dl), and low albumin(<3.5 gm/dl) had
significantly higher mean B2M levels.
Massimo Fedrrico [16] in his study also
found the similar results.
It was seen in this study that there was
significant difference between the B2M
levels in each IPI groups. Low B2M levels
were found in low risk and low
intermediate risk groups as compared to
high intermediate and high risk IPI groups.
Study done by Massimo Federico [16] also
showed results similar to our study that
B2M levels were significantly higher in
high risk IPI groups.

CONCLUSION:
According to our study B2M levels were
found to be higher in advanced stage,
poor performance status, B symptoms
positive patients, older patients(>60
years)patients and patients with higher
risk group in IPI. These results suggest that
B2M can be a potential marker of disease
extent and tumor load and that repeated
determinations of serum B2M in these
patients might be useful as an estimate of
the residual malignant cell mass . Further
studies in larger number of patients with
long term follow up are required to
validate this role.
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