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Abstract

Background: To study clinical, laboratory and
radiological variables including bone marrow
assessment in patients with malignant lymphomas.
Methods: In this cross sectional study cases of
malignant lymphoma were included. Clinical
variables included age, gender, lymphadenopathy
and hepatosplenomegaly. Laboratory variables
included blood complete counts and bone marrow
aspiration and bone trephine
biopsy.Immunohistochemistry was performed to
identify the specific lineage and developmental
stages of lymphoma.Serum LDH, BUN, Creatinine,
and SGPT were also performed . Statistical analysis
were performed by Student t-test and Pearson Chi
Square test

Results: Hepatosplenomegaly, Haemoglobin, CT
scan chest abdomen and immunohistochemistry
were found significant factors in patients diagnosed
to have lymphoma with bone marrow involvement.
Variables such as WBC, BUN, Creatinine, LDH and
SGPT had no significant correlation.

Conclusion: The Variables in the study are in
favour of the previous studies. Whereas regarding
serum LDH levels the results were found
insignificant which are not in favor of previous
studies .
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Introduction
The variables like age, gender, bone marrow

involvement, visceromegaly, lymphadenopathy and
certain  biochemical and radiological variables
provides important information regarding, prognosis
and planning of optimal therapeutic strategies in
patients suffering from malignant lymphoma. Over
the last two decades there has been a continuous
enhancement in the measures which are helpful in the
laboratory to evaluate malignant lymphoma. This has
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proved critical in providing the consistent and
accurate information that is needed for -clinical
decision making in these patients. The laboratory
evaluation of patients with malignant lymphoma
remains centred on 4 primary aspects:(1) recognition
and diagnosis of disease; (2) appropriate classification
(3) providing information regarding disease stage; and
(4) providing prognostic indications that predict the
risk of death from disease.’-3

The early detection of lymphoma allows for more
treatment options. The best way to diagnose
lymphoma is to pay attention to possible symptoms.
The most common symptom is the painless
enlargement of one or more lymph nodes. The most
frequent site is the side of the neck, in the groin or in
the armpit. The accompanying features include fever
unexplained weight loss and night sweats 4Bone
marrow examination is routinely carried out during
the evaluation of patients in malignant lymphoma.
Bone marrow involvement indicates stage IV disease
and is indicative of poor prognosis.

Accurate staging is essential for the physician to plan
an effective treatment strategy. Bone marrow
infiltrations of prime importance not only in staging
the disease but also in deciding the treatment
protocols . Bone marrow involvement is one of the
most important prognostic factors in patients with
lymphoma, thus in patients with high grade
lymphoma or intermediate grade lymphoma is
associated ~with significantly shorter survival.
Therefore, bone marrow biopsy is now included as a
part of the essential evaluation for the initial staging in
patients with malignant lymphoma ©

Anaemia is prevalent among patients with cancer at
initial presentation. Patients with non-Hodgkin's
lymphoma have usually anaemia at diagnosis.”Bone
marrow biopsies are commonly performed for the
initial diagnosis or staging of malignant lymphoma,
and the frequency of bone marrow involvement in
staging marrows for lymphoma is quite variable in the
literature.8°The lymphomas has a unique feature that
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is these are considered as clonal proliferation of
lymphocytes arrested at different stages of cell
differentiation, thereby recapitulating stages of normal
lymphocyte differentiation. Immunohistochemistry
(IHC) with various antibodies identifies the specific
lineage and developmental stage of the lymphoma. A
panel of markers is decided based on morphologic
differential diagnosis (no single marker is specific)
which includes leukocyte common antigen (LCA), B-
cell markers (CD20 and CD79a), T-cell markers (CD3
and CD5)10  Immunophenotyping and molecular
genetic studies are useful, yet the importance of
morphology can not be undermined.12

Patients and Methods

In this cross sectional study, conducted in the clinical
laboratory of Aga Khan University Hospital Karachi.
Following were the variables related to the clinical
presentation  such as  the age,  gender,
lymphadenopathy and hepato splenomegaly. As far as
the Laboratory data is concerned the results of the
following at the time of presentation were
considered.CBC performed on STKs Coulter and
peripheral films were stained by Leishman stain. Bone
marrow & Bone Trephine were performed with Salah
and Jamshadi needles and Leishman stain was applied
on bone marrow aspirate and haematoxylin stain on
Bone Trephine and slides were reviewed by
Consultant Haematologist & Histopathologist. In
immunohistochemistry, IHD markers,CD3 stains T
cells from the stage of late thymocytes,positive in T
cell neoplasms and some natural killer cell
neoplasms.CD15 which stains cell membranes and
Golgi bodies of Reed Sternberg cells in Hodgkin's
Lymphoma, large cells in some T cells and B cell
Lymphoma.CD30 which is characteristically positive
in Hodgkin’s Lymphoma.LDH, BUN, Creatinine and
SGPT were performed on synchron cx-7 & cx-9 pro.
Observations were recorded and subjected to the
student’s t test and Pearson chi-square test for
statistical analysis. The results were taken as
significant considering the p-value found equal to or
less than 0.05.

Results

Age was found insignificant with the involvement of
bone marrow in our sample (p value>0.05). In 33 cases
out of 58 the mean Haemoglobin level was found 9.6
mg/dl with involvement of bone marrow and more
than 11.7 mg/dl in 22(40%) cases (P value>0.001%,
Significant)(Table 1).The ratio of involvement of bone
marrow in females was found less, ie. 25% as

compared to non-involvement of bone marrow in 75%
cases. (p value=0.05*Significant) (Table 2; Figure 1
&2).In males it was 54% in which bone marrow was
involved and in 46% cases bone marrow was not
involved. (p value>0.50),11 (91.7%) cases presented
with hepatosplenomegaly with involvement of bone
marrow by lymphoma, only 01(8.3%) case had
enlargement of liver and spleen without bone marrow
involvement,(P value<0.004*),Ref Table 2..Enlarged
Lymph nodes present in 13(72.2%) cases with bone
marrow involvement and 5(27.8%) cases presented
with  enlarged lymph nodes without BM
involvement,(P value=0.05*).Regarding CT Scan chest
08 (100%)cases shows signs of moderate to large
lymph nodes enlargement similarly 07 (87.5%) cases in
abdomen the lymph nodes involved in cases in which
bone marrow were involved (P value=0.00* and P
value< 0.05* respectively) (Table 2). The results of
serum LDH, Serum creatinine, BUN and SGPT were
found insignificant.

Table 1 Clinical & laboratory investigation with
and without involvement of bone marrow in
lymphoma
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Variables Bone marrow | Bone P- p-vlaue
involved by | marrow not | Value | Sig* /
lymphomas involved Non Sig

Mean(n) Mean(n)
Age 42.8 years(24) | 43.4 years | 0.879 | >0.05
(24)

Haemoglo | <9.6 (33) >11.7 (22) <0.00 | <o0.001*

bin 1

(mgy/dl)

White cells | 8.7 (33) 8.5 (23) 0773 | >0.05

count (Per

cubic mm

of blood)

Platelets 227 (33) 226 (23) 0.828 | >0.05

(Per cubic

mm of

blood)

Serum 723 (28) 501 (6) 0.073 | >0.05

LDH

BUN 24 (16) 15.7 (4) 0572 | >0.05

Serum 1.1(17) 0.8 (4) 0.108 | >0.05

Creatinine

SGPT 100 (14) 28.3 (3) 0.59 >0.05

P Value Significant, <0.05*

As per data available regarding

Immunohistochemistry which was done for the
subtyping, prognostication and potential for targeted
therapy were found positive in 26(100%) cases (P
value=0.00*) whereas Immunohistochemistry was
found negative in 2 cases(13.3%) in patients having
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involvement of bone marrow with lymphomas(P
value=0.005*) (Table 3).
Table 2 Clinical and radiological parameters
with and without involvement of bone marrow
in lymphoma.

Variab | Bone Bone P-Value | P-Value
les marrow marrow not
involved by | involved
Lymphoma No (%) Sig* /
o Non Sig
No (%)
Sex M=54% M=46% 0.75 >0.50
F=25% F=75% 0.053 0.05*
Lymph node
Yes 13 (72.2) 5 (27.8) 0.059 0.05*
No 12 (46.2) 14 (53.8) 0.695 >0.50
Hepatosplenomegaly
Yes 11 (91.7) 1(8.3) <0.004 <0.004*
No 17 (53.1) 15 (46.9) 0.724 >0.50
CT scan chest
Yes 8 (100) O
No 6(33.3) 12 (66.7) 0.157 0.20
CT abdomen
yes 7 (87.5) 1(125) 0.034 <0.05*
no 6 (38.9) 11 (61.1) 0.346 >0.10

p- Value Significant, <0.05*

Table 3.Immunohistochemistry in Lymphoma
(n=41 cases)

Variable Bone Bone p-value | p-value
marrow marrow
involved by 'not sig* /
lymphoma involved .
non sig
No(%) by
lymphoma
No(%)
Positive 26 (100) 0 0.000 0.000*
Negative 2(13.3) 13 (86.7) 0.005 0.005*

p Value Significant, <0.05*
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Figurel. Ly node involvement in Follicular Non -
Hodgkin’s Lymphoma

Figure
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Figure 3:Bone Trephine showing involvement with

Hodgkin’s Lymphoma
Discussion
In the present study haemoglobin,

hepatosplenomegaly, CT scan chest & abdomen and
immunohistochemistry were found significant factors
in patients having lymphoma with bone marrow
involvement. = Cancer  patients treated  with
chemotherapy often suffer from

anaemia, which is a major contributing factor to
fatigue leading to compromised quality of life.1314 In
addition, the presence of anaemia is associated with
shorter survival of patients with malignancies.1s
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In our study the results obtained regarding the level of
haemoglobin in patients of malignant lymphoma with
bone marrow involvement is in favour of the study
conducted by Jacobi N in which the author signifies
the role of haemoglobin as a prognostic factor at initial
diagnosis. ¢ It was found statistically significant in
univariate log-rank comparisons of Kaplan-Meier
survival curves used to build a multi-variate
proportional hazard regression model of overall
survival. Median overall survival for these patients
were 10.3 years. Overall survival differed only with
high (>12 g/dl) versus low (<12 g/dl) hemoglobin
(p=0.001).0ur study signifies the role of
immunohistochemistry in patients having lymphoma
.This was again in favour of the study conducted by
Paydas S. 17

Regarding the role of biopsy, in the literature we
found a study conducted by Quereux G et al studied
retrospectively 62 cases of cutaneous B-cell
lymphomas in which bone marrow biopsy  was
performed and it was demonstrated that it is not
indispensable to perform a routine bone marrow
biopsy for a Primary cutaneous B-cell lymphoma with
cutaneous lesions and with negative CT Scan and
blood laboratory evaluations. 18Another study
conducted by Simon E, Richardson et.al stated that
Conventional bone marrow biopsy staging in
Hodgkin’s lymphoma is extremely insensitive. F-
fluoro-2-deoxyglucose positron emission
tomography/computed tomography (FDG-PET/CT)
can rule out bone marrow involvement in Hodgkin’s
lymphoma. The bone marrow biopsy should be
targeted to a minority of patients with FDG-PET/CT +
bone/marrow uptake and only when management
would be altered by the result.®Although the 1989
Cotswold modification limited the routine use of
invasive procedures in favour of improved imaging
diagnostics. Routine bone marrow biopsy was
restricted to patients with CT-assessed advanced stage
disease or disease at initial stage with adverse factors
and in case a finding would alter the management. 20
Regarding the results related to the white blood cell
count, our study is not in favour of the study
conducted by the Porrata LF et al in which the author
assessed the prognostic significance of absolute
lymphocyte count at the time of first relapse in diffuse
large B-cell lymphoma. 2! ALC-R was found an
independent prognostic factor for overall survival [RR
= 0.4, P < 0.01] and progression-free survival [RR = 0.5,
P < 0.005]. ALC-R predicts survival suggesting that
host immunity is an important variable predicting
survival in first relapsed DLBCL. Again a large
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population based study is required for absolute
Lymphocyte count to reach the conclusion.

The results obtained in our study regarding serum
LDH level are not in favour of the 25-year study in
Japan conducted by Katsumata N et al in which the
author stated the importance of age and serum LDH
as significant predictors of survival in Japanese
patients with follicular lymphoma. 2 In addition the
levels of serum LDH are again not in favor of the
study conducted by Hung Chang et.al in which they
reported eleven out of twelve had elevated levels of
Lactate dehydrogenase however a study on large
population is required to address the occurrence of
serum LDH in such cases. 2

Conclusion
1.Hepatosplenomegaly, haemoglobin, CT scan chest &
abdomen and immuno histochemistry were significant
factors in patients diagnosed to have lymphoma with
bone marrow involvement.

2 Variables such as WBC, BUN, Creatinine, LDH and
SGPT had no significant correlation.
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