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Abstract

Objectives: To analyze the frequency and clinicopathologic correlation of different types of Non Hodgkin's
Lymphomas (NHL) according to WHO classification of lymphoid neoplasms.

Methods: Total sixty two consecutive biopsy proven cases of NHL, from October 2008 to June 2010, were
selected. The inclusion criteria was, all newly diagnosed patients of NHL with appropriate clinical
information regarding age, gender, anatomic location and occurrence of B symptoms. All the cases were
evaluated on Haematoxylin and Eosin (H & E) and special stains. Cases were subjected to
Immunohistochemistry (IHC) using extensive panel of antibodies and classified according to WHO
classification of lymphoid neoplasms.

Results: Clinical data showed that 42(67%) were males and 20(33%) females. The male to female ratio was
2.6:1. The age range was 6 to 80 years. Mean age for males was 39.6 + 17.3 years and for females 45.1 + 17.8
years. The B cell ymphoma comprised of 85.5 % as compared to T cell ymphoma consisting of 14.5%. The extra
nodal involvement was seen in 25 (40.3 %) cases, while 37 (59.3%) cases showed nodal involvement. The B
symptoms were found in overall 29 (46.7 %) cases.

Conclusion: B cell NHL is more common as compared to T cell lymphoma. Diffuse large B cell lymphoma
(DLBCL) was the most frequent B cell lymphoma. The major bulk of T cell ymphomas comprised of anaplastic
large cell ymphoma (ALCL). Significant association was seen in the occurrence of B symptoms with extra nodal
origin and male gender.
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Introduction

Lymphoma represents one of the major health
problems all over the world. NHLs are slightly more common
in developed countries (50.5% of cases worldwide), with
rates highest in Australia and North America, intermediate in
Europe (except Eastern Europe) and the Pacific islands, and
relatively low throughout Asia and Eastern Europe.! The
incidence of NHL has doubled over the past two decades in
the United states (US) and most other western countries.? It is
one of the most common cancers in the United States,
accounting for 4% of all cancers.3

At national level, NHL is 4th most common
malignancy in males accounting for 6.1%.4 According to the
first population-based study of NHL in Pakistan, a gradual
increase in the annual incidence was observed (Karachi
Cancer Registry (KCR) for Karachi South).> Improved
lymphoma reporting and changes in lymphoma classification
have also contributed to the increased incidence of disease,
and it is continuing to increase rapidly.¢

NHL is a broad category consisting of several distinct
lymphoid neoplasms, presently classified according to
universally accepted WHO classification, where many B and
T cell subtypes are recognized.” Accurate classification of
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these requires correlation of clinical features, morphology,
immunohistochemistry and genetic testing.$

Lymphomas sometimes cause systemic symptoms,
referred to as B symptoms. These include drenching night
sweats, unexplained weight loss, fever and severe itching.
Patients having B symptoms show a more severe condition
than asymptomatic patients with the same cancer stage,
tumour location or size. Onset of B symptoms at the time of
diagnosis suggests that lymphoma is progressing.?

The lymphomas encompass an array of heterogeneous
malignancies. Deficient local data is available, hence clinical
insight is needed to identify the exact picture of NHL for
further prevention, control and disease etiology, especially in
terms of efficacy of treatment protocols being followed.

Hence, we conducted this study to observe the
clinicopathologic variations regarding age, gender, anatomic
location and occurrence of B symptoms with different
subtypes of NHL.

Patients and Methods

All the consecutive biopsy proven cases of NHL
(n=62), from October 2008 to June 2010, referred from
different centres of the city, were selected for this cross
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sectional study with the approval of ethical review board of
Dow University of Health Sciences (DUHS). The study was
conducted at Histopathology section of Dow Diagnostic
Reference and Research Laboratory (DDRRL). The inclusion
criteria was, all newly diagnosed patients of NHL having
sufficient tumour material in paraffin embedded tissue blocks
with appropriate clinical information regarding age, gender,
anatomic location and occurrence of B symptoms. The
pertinent clinical information of all the patients was noted for
age, gender, site of the tumour and B symptoms, which were,
fever (i.e., temperature >38°C [>100.4°F]) for 3 consecutive
days, weight loss exceeding 10% of body weight in 6 months,
drenching night sweats and severe itching. This was
confirmed with the help of medical record, which was
available with the patient's request at the time of registration
of biopsy samples. The cases were classified according to
WHO classification.!0

All the biopsied samples taken from nodal or
extranodal sites were fixed in 10% neutral buffered formalin
and processed for paraffin embedding, sectioning and
staining by H and E and special stains.

Immunohistochemistry (IHC) was done on 4pum thick
sections of representative tumour areas, of all the cases.
Histological slides were deparaffinized in xylene followed by
target retrieval of histological sections with target retrieval
solution (Cat # S1700, Dako, Denmark) in water bath at 95°C
for 40 minutes. Background quenching in all specimens was
performed by 3% H202 for 10 minutes. The antibodies used
were Kappa, Lambda, Ki-67, CD 15, CD 20, CD 79a, CD 3,
CD 5, CD 45/LCA, CD 10, CD 56, CD 30, CD 23, CD 43,
CD 138, Alk-1, EMA, bcl-6, bel-2, TdT, CD 99 and cyclin D1
from (DAKO, Denmark). The panel of primary antibody was

decided on the histomorphology. Primary antibody was
incubated for 1 hour in optimized dilution at room
temperature. IHC detection was performed using Envision +
system (Cat # K4007, Dako, Denmark), previously used by
others investigator's also.!! Positive control slides were
included with each batch. Slides were examined for the
presence of nuclear/ cytoplasmic/ membranous staining
(depending on the location of the positivity) within the
tumour itself. Each case for IHC was evaluated by three
histopathologists separately. A disagreement was resolved by
joint review on multi-head microscope and a final consensus
was established in each case. Data was subjected to statistical
soft ware, SPSS version 16. Gender, types of NHL, anatomic
location and occurrence of B symptoms were computed in
terms of frequency. Age was subjected for mean, median,
range and standard deviation. Statistical significance of B
symptoms with specific phenotype, anatomic location and
gender was evaluated by applying chi square test. p value <
0.05 was considered statistically significant.

Results

Out of 62 patients, 42(67%) were males and 20( 33%)
females. The male to female ratio was 2.6:1. The age range
was 6 to 80 years. The mean age of all NHL patients was 41.3
+ 17.5 years, with median being 42.5 years. The mean age in
males was 39.6 & 17.3 years and in females 45.1 + 17.8 years.
Specifically for B cell phenotype the mean age was 43.5 +
16.9 years and for T cell 28.4 + 15.9 years.

According to immunophenotypic profile, 53 (85.5 %)
cases belonged to B cell origin and 9 (14.5 %) cases were
designated as T cell type.

On further analysis DLBCL (36 cases, 58.1 %) was

Table-1: The anatomic distribution of specific types of NHL.

Site Specific anatomic B cell phenotype T cell phenotype N (%)
location DLBCL FL SLL/CLL Plasmacell BL B-ALL MCL ALCL T-ALL PTCL
Nodal
(n=37) Cervical LN 7 5 3 o o 1 o 3 o 1 2 0
(32.3)
Inguinal LN 6 o o o o o - 2 1 o 9 (14.5)
Axillary LN 2 1 1 o o o o 2 o o 6 (9.6)
Supra- clavicular LN 2 o o o o o o o o o 23.2)
Extra nodal
(n=25) Head & neck 10 o o o o o 1
o o 11 (17.7)
GIT 5 o - o 1 o o o o o 6(9.1)
Bone 2 o o 2 o o o o o o 4(6.5)
Ovary 1 o - o 1 o o o o o 2(3.2)
Para-aortic region o o 1 o o o o o o o 1(1.6)
Buttock 1 o o o o o o o o o 1(1.6)
Frequency of
different types
of NHL (%) 36(58.1) 6(9.7) 5(8.1) 232 232 1(6) 1(1.6) 7(11.3) 1(1.6) 1(1.6) 62(100)

GIT= Gastrointestinal tract, LN = Lymph node, DLBCL = Diffuse large B cell lymphoma, FL= Follicular lymphoma, SLL/CLL= Small lymphocytic lymphoma/Chronic
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Table-2: Correlation of B symptoms with cell
lineage, anatomic location and gender.

B symptoms P value
Present Absent

Cell Lineage B cell 25 28 0.880
T cell 4 5

Site Nodal 11 26 0.001*
Extra nodal 18 6

Gender Male 24 18 0.018*
Female 5 15

Table-3: The correlation of B symptoms with specific types of NHL.

Cell lineage Specific subtype B symptoms P value
Present  Absent
B- Cell NHL
n=>53 DLBCL 19 17 0.108
Follicular Lymphoma 0 6
SLL/CLL 1 4
Plasma cell type 2 0
Burkitt Lymphoma 2 0
B-ALL 1 0
Mantle Cell Lymphoma 0 1
T - Cell NHL
n=9 ALCL 3 4
T-ALL 1 0
Peripheral T Cell lymphoma 0 1

DLBCL =Diffuse large B cell lymphoma, SLL/CLL= Small lymphocytic
lymphoma/Chronic lymphocytic leukemia, ALCL= Anaplastic large cell lymphoma,
T-ALL= Acute lymphoblastic lymphoma (T cell type), B-ALL= Acute
lymphoblastic lymphoma (B cell type).

the most common subtype, followed by follicular lymphoma
(6 cases, 9.7 %) in B cell NHL. In contrast, the overwhelming
majority of anaplastic large cell lymphoma (7 cases, 11.3 %),
dominated the picture in T cell NHL. Out of total 62 cases, 37
(59.7 %) presented with nodal involvement and 25 (40.3 %)
had extra nodal site in origin.

NHL with nodal presentation showed cervical lymph
node involvement in 20 (32.3%) cases followed by 9 (14.5%)
inguinal lymph node cases. The site distribution of extra
nodal origin was observed as, 11 (17.7%) cases from head
and neck region, including tonsils, alveolus, palate, cheek and
nasopharynx, 6 (9.7%) cases from GIT, including stomach,
colon, rectum and anal growth. Moreover, bone involvement
was also noted in 4 (6.5%) cases.

Overall B symptoms were found in 29 (46.7 %) cases,
out of which 25 (86.2 %) cases were of B cell and 4 (13.7%)
cases of T cell type. There was no significant association (p =
0.880) in this regard. However, out of 37 patients with nodal
involvement, 11 (29.7%) showed the presence of B
symptoms, whereas 25 cases of extra nodal origin, the
presence of B symptoms was seen in 18 (72%) patients.
Significant association (p = 0.001) was seen in the presence
of B symptoms with extranodal involvement. Out of 42

262

males, 24 (57.1%) presented with B symptoms (p = 0.018),
while out of 20 females, B symptoms were present in 5 (25%)
cases only (Table-2).

Correlating the presence of B symptoms with types of
NHL, it was commonly noted in DLBCL, ALCL, plasma cell
neoplasm, Burkitt lymphoma and lymphoma with precursor
B and T cell phenotype, but no significant association (p =
0.108) was found in relation to occurrence of B symptoms
with specific type of NHL (Table-3).

Discussion

Our study updates the recent insight of NHL with the
advanced techniques, as previously described by centres of
repute.12.13

In the present study we investigated the
clinicopathologic information of NHL to explore this
challenging group of malignancies in relation to existing
information. We found predominance of male gender in our
series, in contrast to reported majority of females, (M:F ::
55:59) in some parts of the world.!4 Still, there is need to
generate more data regarding variation in gender
predominance in our population for better understanding.

In our setup early presentation of NHL was seen with
the mean age of 41.3 = 17.5 years as compared to late
presentation of 53.1 + 16.5 years reported by Kilickap et al.15
Moreover T cell lymphoma specifically is also seen in
younger age 28.4 + 15.9 years in dissimilarity at national
level with other studies.!3

Compared to western world, where low frequency of T
cell lymphoma is noted. In US, mature T/NK-cell neoplasms
and lymphoblastic leukaemia/lymphoma accounted for 5%,!6
whereas in our setup T cell lymphoma is 14.5%, in accordance
with higher frequency of T cell NHL, also described
previously at national level.!3 Although, higher frequency of T
cell lymphoma is different from other parts of the world but it
is well established in literature that Asians have higher rates of
aggressive NHL, T-cell lymphomas, and extra nodal disease.!”
Similar to other studies!216 the most common B cell subtype
is DLBCL and amongst T cell lymphoma, it is ALCL.12

In year 2000 the incidence of extra nodal primary
lymphomas, represented 27% of all incident lymphomas in
the US. Stomach and skin were the most common sites.!8
Variation was seen from study to study, with 34% of cases as
primary extra nodal NHL! and 37% of NHL as extra nodal
in origin with GIT (30%) as the most common site20 in
western literature. The ratio between nodal and extra nodal
involvement has a wide range of dissimilarity in our set of
series as compared to western figures?0 however, it is in
concordance with national studies as seen by Mushtaq at al,!
representing 62% and 38% of cases with nodal and
extranodal involvement respectively. GIT was declared the
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most common extranodal site. Our data is more in accordance
with national studies depicting extra nodal involvement of
40.3 % with head and neck region as the most common site
followed by GIT. Though, it could be a referral bias because
of the more active ENT department in collaboration with our
laboratory. Therefore, this is also a question for future clinical
based studies regarding NHL in our setup, because still dearth
of literature exists at national level in this respect.

It is observed that localized disease is a good
prognostic indicator for event free survival (EFS) and overall
survival (0S).22 B symptoms are also associated with
increased risk of failure of different treatment modalities.?3
Little information is generated in relation to advanced
disease, B symptoms and aggressive lymphomas in our
population like other developing countries. In this regard our
data shows 46.7 % of patients have B symptoms as
previously seen by Hingorjo et al24 with the frequency of
37.1%, but additionally we found significant association of B
symptoms with extra nodal involvement (p = 0.001) and male
gender (p = 0.018).

The clinicomorphologic information in our set of
series shows variation, when compared with western
literature,20-25 which advocates that still there is a need to
generate long term followup studies to further predict the
survival and outcome in our population with the help of
clinical and histomorphological parameters at the time of
diagnosis, as strong supportive evidence.

Conclusion

NHL is seen in slightly younger age, in our
population. B cell NHL is more common as compared to T
cell lymphoma. The most common subtype of B cell NHL is
DLBCL, whereas ALCL is the frequent subtype of T cell
NHL. Significant association of B symptoms with extra nodal
origin and male gender supports that, male gender and
extranodal origin show aggressive behaviour of disease.

Acknowledgements

The authors are thankful to the laboratory staff of
Histopathology section of DDRRL for participating in good
histopathology processing. We also appreciate Miss Humera
and Mr. Adeel for their contribution in Immunohistochemistry.
We are especially thankful to Prof. Nazeer for his advice and
cooperation in the statistical calculations of the manuscript.

References
1. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA Cancer
J Clin 2005; 55: 74-108.

2. Fisher SG, Fisher RI. The epidemiology of non-Hodgkin's lymphoma.
Oncogene 2004; 23: 6524-34.

3. Ries LAG, Eisner MP. SEER cancer statistics review, 1973-1999. National

12.

13.

14.

15.

16.

19.

20.

21.

22.

23.

24.

25.

Cancer Institute; 2002.

Hanif M, Zaidi P, Kamal S, Hameed A. Institution-based cancer incidence in a
local population in Pakistan: nine year data analysis. Asian Pacific J Cancer
Prev 2009; 10: 227-30.

Bhurgri Y, Pervez S, Bhurgri A, Faridi N, Usman A, Kazi LA, et al. Increasing
incidence of non hodgkin's lymphoma in Karachi,1995-2002. Asian Pac J
Cancer Prev 2005; 6: 364-9.

Eltom MA, Jemal A, Mbulaiteye SM, Devesa SS, Biggar RJ. Trends in Kaposi's
sarcoma and non-Hodgkin's lymphoma incidence in the United States from
1973 through 1988. J Natl Cancer Inst 2002; 94: 1204-10.

Ekstram Smedby K. Epidemiology and etiology of non-Hodgkin lymphoma - a
review. Acta oncologica 2006; 45: 258-71.

Teruya Feldstein J. Getting the diagnosis right in NHL: role of
immunohistochemistry and molecular diagnostic testing. J Natl Compr Canc
Netw 2008; 6: 422-7.

National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines
in Oncology: Non-Hodgkin's Lymphoma. Cancer Epidemiol Biomarkers Prev
2007; 16: 369-72.

Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, eds. WHO
classification of tumours of Haematopoietic and Lymphoid Tissues. Lyon,
France: IARC Press; 2008.

Sakana E, Nakatsuka S, Tomita Y, Fujita S, Nakamichi I, Takakuwa T, et al.
Prognostic significance of BACH2 expression in diffuse large B cell lymphoma:
a study of the Osaka Lymphoma Study Group. J Clin Oncol 2005; 23: 8012-7.

Khan MA, Ahmed M, Mushtaq S, Mamoon N, Khan AH. Immunophenotypes
of Diffuse Large Cell Lymphoma. Pak Armed Forces Med J 1995; 45: 32-7.

Muzaffar S, Pervez S, Aijaz F, Aziz S, Hasan S. Immunophenotypic analysis of
non-Hodgkin's lymphoma. J Pak Med Assoc 1997; 47: 106-9.

Ali A, Dilek D, Hakan A, Handan O, Ahmet D, Ahmet DC, et al.
Clinicopathologic features and prognostic factors of primary extra nodal non-
Hodgkin's Lymphomas in Turkey. Am J Clin Oncol 1999; 22: 587.

Kilickap S, Barista I, Turkmen E, Dizdar O, Aksoy S, Turker A et al.
Clinicopathologic evaluation of non-Hodgkin lymphoma (NHL): A single
centre experience. J Clin Oncol 2008; 26(15 S) 19540.

Morton LM, Wang SS, Devesa SS, Hartge P, Weisenburger DD, Linet MS.
Lymphoma incidence patterns by WHO subtype in the United States, 1992-
2001. Blood 2006; 107: 265-75.

Muller AM, Thorst G, Mertelsmann R, Engelhardt M. Epidemiology of non-
Hodgkin's lymphoma (NHL): trends, geographic distribution, and etiology. Ann
Hematol 2005; 84: 1-12.

Groves FD, Linet MS, Travis LB, Devesa SS. Cancer surveillance series: non-
Hodgkin's lymphoma incidence by histologic subtype in the United States from
1978 through 1995. J Natl Cancer Inst 2000; 92: 1240-51.

Krol AD, Le Cessie S, Snijder S , Kluin-Nelemans JC, Kluin PM, Noordijk
EM. Primary extra nodal non-Hodgkin's lymphoma (NHL): the impact of
alternative definitions tested in the Comprehensive Cancer Centre West
population-based NHL registry. Ann Oncol 2003; 14: 131-9.

d'Amore F, Christensen BE, Brincker H, Pedersen NT, Thorling K, Hastrup J, et
al. Clinicopathological features and prognostic factors in extra nodal non-Hodgkin
lymphomas. Danish LYFO Study Group. Eur J Cancer 1991; 27: 1201-8.
Mushtaq S, Akhtar N, Jamal S, Mamoon N, Khadim T, Sarfaraz T, Waqar A.
Malignant lymphomas in Pakistan according to WHO classification of
lymphoid neoplasms. Asia Pacif J Canc Prevention 2008; 9: 229-32.

Koch P, Valle DF, Berdel WE, Willich NA, Reers B, Hiddemann W, et al.
Primary gastrointestinal non-Hodgkin's Lymphoma: anatomic and histologic
distribution, clinical Features, and survival Data of 371 patients registered in the
German multicenter study GIT NHL 01/92. J Clin Oncol 2001; 19: 3861-73.

Seidemann K, Tiemann M, Schrappe M, Yakisan E, Simonitsch I, Janka-Schaub
G, et al. Short-pulse B-non-Hodgkin lymphoma-type chemotherapy is
efficacious treatment for pediatric anaplastic large cell lymphoma: a report of
the Berlin-Frankfurt-Miinster Group Trial NHL-BFM 90. Blood; 2001; 97:
3699-706.

Hingorjo MR, Syed S. Presentation, staging and diagnosis of lymphoma: A
clinical perspective. J Ayub Med Coll 2008; 20: 100-3.

Jones SE, Fuks Z, Bull M, Kadin ME, Dorfman RF, Kaplanet HS, et al. Non-
Hodgkin's lymphomas. Clinicopathologic correlation in 405 cases. Cancer
2006; 31: 806- 23.

Vol. 61, No. 3, March 2011

263



