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Letter to the Editor
Profile of non‑Hodgkin lymphoma: An Indian 
perspective
DOI: 10.4103/sajc.sajc_60_18
Dear Editor,
Non‑Hodgkin lymphoma (NHL) subtype, pattern of presentation 
as well as patient population, varies with geographical regions. 
The World Health Organization (WHO) 2016 lymphoma 
classification clarifies the diagnosis and management 
of NHL in relation to the stages of lymphomagenesis. It 
refines the diagnostic criteria to incorporate the expanding 
genetic/molecular landscape of NHL.[1] In view of comparative 
data regarding the distribution of NHL subtypes in India is 
scarce in the literature, we did this retrospective analysis of 
newly diagnosed patients with NHL treated in a tertiary care 

Table 1: Non-Hodgkin lymphoma subtypes in adults
Non-Hodgkin lymphoma (n=390) n (%)
B‑cell lymphoma 347 (89)

DLBCL 267 (68.5)
FL 35 (9.0)
MCL 20 (5.0)
Marginal zone (nodal and extranodal) 9 (2.3)
SLL 5 (1.3)
NHL‑others (BL, SLVL, PMBCL, etc.) 11 (2.8)

T‑cell lymphoma 43 (11)
PTCL‑NOS 15 (3.85)
ALCL 9 (2.3)
T‑cell lymphoblastic lymphoma 7 (1.8)
NK/T‑cell lymphoma 5 (1.3)
AITL 2 (0.75)
Others 5 (1.3)

DLBCL: Diffuse large B‑cell lymphoma, FL: Follicular lymphoma, MCL: Mantle 
cell lymphoma, SLL: Small lymphocytic lymphoma, BL: Burkitt’s lymphoma, 
ALCL: Anaplastic large‑cell lymphoma, PTCL‑NOS: Peripheral T‑cell lymphoma not 
otherwise specified, AITL: Angioimmunoblastic T‑cell lymphoma, SLVL: Small splenic 
lymphoma with villous lymphocytes, PMBCL: Primary mediastinal B‑cell lymphoma, 
NK: Natural killer

Table 2: Subtype distribution of lymphoma across India and the west (USA)
Nimmagadda et al.[2] Arora 

et al.[3]
Naresh 
et al.[4]

Sahni and 
Desai[5]

SEER database 
(USA)[6]

Present 
study

Number of patients 1431 (total 1723, 16.8% are HL) 4026 2773 935 77,490 390
Type of lymphoma (%)

DLBCL 55 46.85 33.8 50.2 31.67 68.5
FL 11 10.51 12.6 13.1 32.81 9
ALCL 3 5.04 4.1 4.8 1.11 2.3
PTCL 2.7 5.91 1.9 4.6 3.27 3.9
BL 2.5 3.38 1.8 3.0 1.42 1.3
MCL 1.8 1.59 3.4 2.1 2.18 5
Others 24* 26.7* 36.8* 21.2* 27.5* 10*

*Others includes: Angioimmunoblastic T‑cell lymphoma; adult T‑cell lymphoma/leukemia; enteropathy‑associated T‑cell lymphoma; extranodal NK/T‑cell lymphoma, nasal 
type; hairy cell leukemia; hepatosplenic T‑cell lymphoma; lymphoblastic lymphoma; nodal marginal zone B‑cell lymphoma; subcutaneous panniculitis‑like T‑cell lymphoma; 
lymphoplasmacytic lymphoma; primary cutaneous CD30‑positive lymphoproliferative disorders; splenic marginal zone B‑cell lymphoma; mycosis fungoides/Sézary syndrome; 
PMBCL. Small lymphocytic lymphoma. DLBCL: Diffuse large B‑cell lymphoma, FL: Follicular lymphoma, ALCL: Anaplastic large‑cell lymphoma, PTCL‑NOS: Peripheral T‑cell 
lymphoma not otherwise specified, BL: Burkitt’s lymphoma, MCL: Mantle‑cell lymphoma, CLL/SLL: Chronic lymphocytic leukemia/small lymphocytic lymphoma, NK: Natural 
killer, PMBCL: Primary mediastinal B‑cell lymphoma

center. A total of 390 cases of adult (>18 years) NHL over a 
period of 27 months (May 1, 2013 and July 31, 2015) were 
registered in the Department of Medical Oncology at our 
institute (AIIMS, New Delhi). The individual NHL cases were 
retrospectively reviewed according to the WHO lymphoma 
classification 2016 revision, immunophenotypic expression and 
morphology. B‑cell lymphomas formed 347 (89%) whereas T‑cell 
lymphomas formed 43 (11%) of the NHLs. Diffuse large B‑cell 
lymphoma (DLBCL) was the most common subtype which was 
present in 267 (68.5%) cases. Follicular lymphoma (FL), mantle 
cell lymphoma (MCL), marginal zone B‑cell lymphoma, small 
lymphocytic lymphoma, and Burkitt’s lymphoma amounted to 
35 (9%), 20 (5%), 9 (2.3%), 5 (1.3%), and 5 (1.3%) of all NHLs 
cases, respectively. Among the T‑cell lymphomas, peripheral 
T‑cell lymphoma not otherwise specified (PTCL‑NOS) was 
the most common subtype 15 (3.85%), followed by anaplastic 
large‑cell lymphomas, T‑cell lymphoblastic lymphoma, NK/T‑cell 
lymphoma, and angioimmunoblastic T‑cell lymphoma which 
accounted for 9 (2.3%), 7 (1.8%), 5 (1.3%), and 2 (0.75%) of all 
NHL cases, respectively. Details of all NHL are given in Table 1.
The present study of North Indian population shows key 
differences in the presentation as compared to the developing 
country and other parts of India. Details of epidemiological 
studies are summarized in Table 2.
Classifying NHL according to B‑ and T‑cell type has 
therapeutic and prognostic significance. Epidemiology of 
the Indian subcontinent is marked different from that of 
the Western literature in view of marked preponderance 
of high‑grade lymphoma especially DLBCL. In this study, 
68.5% patients were DLBCL, which is significantly higher 
as compared to previous reported study from India and the 
West.[2‑6] FL and MCL were the second and third most common 
subtype of B‑NHL, and PTCL‑NOS is the most common T‑cell 
lymphoma in adult. The younger average age (median 50 years) 
of our patients is consistent with the pattern seen in most other 
malignancies in India, due to the effect of a younger population

(Continue on page 166...)
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The second set of data analysis was designed to evaluate if 
these results could be improved on by intensity modulation 
of beam delivery. The results of our study did not identify 
any statistical significant advantage of IMRT‑SIB (PLAN C) 
over FIF‑3DCRT (SIB) (PLAN B). In fact, they suggested 
that FIF‑3DCRT (SIB) plan provided significantly better 
sparing of contralateral lung (P = 0.008) as well as 
contralateral breast (P < 0.001). The exposure in terms of 
MU and treatment delivery time was 70% less than with 
IMRT‑SIB (281.5MU ± 20.2 vs. 1024.9 ± 298.3, P < 0.001).
An earlier study by van der Laan et al.[8] had identified few 
patient predictive factors that defined a subset of patients who 
would benefit from IMRT. These were OHB >1.4 cm and 
boost volume >125 cc. Our subset analysis did not elicit any 
significant difference; however, the numbers were probably 
too small. An IMRT‑SIB plan would also involve a 20%–30% 
higher treatment cost to the patient, requires technical expertise, 
and facilities for image guidance and gating.
Conclusions
FIF‑3DCRT (SIB) provides a dosimetrically acceptable and 
technically feasible alternative to the classical 3DCRT plan 
with sequential boost for WBI. It reduces treatment time for the 
patient by 2 weeks with the potential of improving compliance 
without increased toxicity. IMRT‑SIB does not appear to convey 
any additional dosimetric advantage over 3DCRT SIB and may 
increase the risk of second malignancies on account of greater 
dose delivered to contralateral breast and lung.
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pyramid in our country.[7,8] The present study of North Indian 
population shows key differences in the NHL subtypes as 
compared to the developed world and other parts of India.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.

Ajay Gogia, Chandan K. Das, Lalit Kumar, Atul Sharma, 
M. C. Sharma1, Soumya Mallick1

Departments of Medical Oncology and 1Pathology, All India Institute of 
Medical Sciences, New Delhi, India

Correspondence to: Dr. Ajay Gogia,  
E‑mail: ajaygogia@gmail.com

References
1. Swerdlow SH, Campo E, Pileri SA, Harris NL, Stein H, Siebert R, et al. 

The 2016 revision of the World Health Organization (WHO) classification 
of lymphoid neoplasms. Blood 2016;6:643-569.

2. Nimmagadda RB, Digumarti R, Nair R, Bhurani D, Raina V, Aggarwal S, 
et al. Histopathological pattern of lymphomas and clinical presentation 
and outcomes of diffuse large B cell lymphoma: A multicenter registry 
based study from India. Indian J Med Paediatr Oncol 2013;34:299-304.

3. Arora N, Manipadam MT, Nair S. Frequency and distribution of lymphoma 
types in a tertiary care hospital in South India: Analysis of 5115 cases 
using the World Health Organization 2008 classification and comparison 
with world literature. Leuk Lymphoma 2013;54:1004-11.

(Continue on page 170...)

Priyanka.Abhyankar
Rectangle



Madhawi, et al.: Geographical pattern of carcinoma gallbladder in Bihar and its association with river Ganges and arsenic levels

South Asian Journal of Cancer ♦ Volume 7 ♦ Issue 3 ♦ July-September 2018170

states.php. [Last assessed on 2017 Oct 17].
9. Government of India. National Cancer Control Programme. 

Available from: https://www.web.archive.org/web/20111018014423.; 
http://www.india.gov.in/sectors/health_family/index.php?id=11. [Last 
assessed on 2017 Oct 17].

10. Indian Council of Medical Research, Hospital Based Cancer Registry. 
Available from: http://www.icmr.nic.in/ncrp/hbcr.pdf. [Last assessed 
on 2017 Oct 17].

11. Randi G, Franceschi S, La Vecchia C. Gallbladder cancer worldwide: 
Geographical distribution and risk factors. Int J Cancer 2006;118:1591-602.

12. Zatonski WA, Lowenfels AB, Boyle P, Maisonneuve P, Bueno de Mesquita HB, 
Ghadirian P, et al. Epidemiologic aspects of gallbladder cancer: 
A case-control study of the SEARCH program of the international agency 
for research on cancer. J Natl Cancer Inst 1997;89:1132-8.

13. Nandakumar A, Gupta PC, Gangadharan P, Visweswara RN, Parkin DM. 
Geographic pathology revisited: Development of an atlas of cancer in 
India. Int J Cancer 2005;116:740-54.

14. Dhir V, Mohandas KM. Epidemiology of digestive tract cancers in India IV. 
Gall bladder and pancreas. Indian J Gastroenterol 1999;18:24-8.

15. Prasad RR, Singh JK, Mandal M, Kumar M, Prasad SS. Profile of gall 
bladder cancer cases in Bihar. Indian J Med Paediatr Oncol 2005;26:31.

16. Dixit R, Srivastava P, Basu S, Srivastava P, Mishra PK, Shukla VK, et al. 
Association of mustard oil as cooking media with carcinoma of the 
gallbladder. J Gastrointest Cancer 2013;44:177-81.

17. Unisa S, Jagannath P, Dhir V, Khandelwal C, Sarangi L, Roy TK, et al. 
Population-based study to estimate prevalence and determine risk 
factors of gallbladder diseases in the rural gangetic basin of north india. 
HPB (Oxford) 2011;13:117-25.

18. Misra S, Chaturvedi A, Misra NC, Sharma ID. Carcinoma of the gallbladder. 
Lancet Oncol 2003;4:167-76.

19. Sirohi B, Rastogi S, Singh A, Sheth V, Dawood S, Talole S, et al. Use 
of gemcitabine-platinum in indian patients with advanced gall bladder 
cancer. Future Oncol 2015;11:1191-200.

20. Ramaswamy A, Ostwal V, Pinninti R, Kannan S, Bhargava P, Nashikkar C, 
et al. Gemcitabine-cisplatin versus gemcitabine-oxaliplatin doublet 
chemotherapy in advanced gallbladder cancers: A match pair analysis. 
J Hepatobiliary Pancreat Sci 2017;24:262-7.

21. Uttam RS. Elemental Investigation of River Ganga Water by LIBS. 
Available from: http://www.indiaenvironmentportal.org.in/files/file/
river%20ganga.pdf. [Last accessed on 2018 Mar 13].

22. Dixit R, Shukla VK. Why Is Gallbladder Cancer Common in the Gangetic 
Belt? In: Perspectives in Cancer Prevention-Translational Cancer 
Research. New Delhi: Springer; 2014. p. 145-51.

23. Nath A, Vendan PS, Kumar S, Kumar A, Singh JK. Toxicity due to arsenic 
in Gangetic zone of Patna, India and its linkage with cancer. J Environ 
Anal Toxicol 2013;3:2161-525.

24. Kumar A, Ali M, Rahman SM, Iqubal AM, Anand G, Niraj PK, et al. Ground 
water arsenic poisoning in “Tilak Rai Ka Hatta” Village of Buxar District, 
Bihar, India Causing Severe Health Hazards and Hormonal Imbalance. 
J Environ Anal Toxicol 2015;5:1.

25. Kumar, Arun, Ashok Ghosh, and Nandita Singh. "Arsenic in Drinking 
Water: An Emerging Human Right Challenge in India." The Human Right 
to Water. Springer, Cham, 2016. 55-81.

26. Shukla VK, Prakash A, Tripathi BD, Reddy DC, Singh S. Biliary heavy metal 
concentrations in carcinoma of the gall bladder: Case-control study. BMJ 
1998;317:1288-9.

27. Chhabra D, Oda K, Jagannath P, Utsunomiya H, Takekoshi S, Nimura Y, 
et al. Chronic heavy metal exposure and gallbladder cancer risk 
in India, a comparative study with japan. Asian Pac J Cancer Prev 
2012;13:187-90.

(Letter to the editor continue from page 166...)

4. Naresh KN, Srinivas V, Soman CS. Distribution of various subtypes of 
non-Hodgkin’s lymphoma in India: A study of 2773 lymphomas using R.E.A.L. 
and WHO classifications. Ann Oncol 2000;11 Suppl 1:63-7.

5. Sahni CS, Desai SB. Distribution and clinicopathologic characteristics 
of non-Hodgkin’s lymphoma in India: A study of 935 cases using 
WHO classification of lymphoid neoplasms (2000). Leuk Lymphoma 
2007;48:122-33.

6. Nair R, Arora N, Mallath MK. Epidemiology of Non-Hodgkin’s lymphoma 
in India. Oncology 2016;91 Suppl 1:18-25.

7. Gogia A, Raina V, Kumar L, Sharma A, Sharma MC, Mallick SR, et al. Follicular 
lymphoma: An institutional analysis Asian Pac J Cancer Prev 2017;18:681-5.

8. Das CH, Gogia A, Kumar L, Sharma A, Sharma MC, Mallick SR, et al. 
Mantle cell lymphoma: A North Indian tertiary care centre experience 
Asian Pac J Cancer Prev 2016;17:4583-6.

How to cite this article: Gogia A, Das CK, Kumar L, Sharma A, Sharma MC, 
Mallick S. Profile of non-Hodgkin lymphoma: An Indian perspective. South Asian 
J Cancer 2018;7:162-70.

© 2018 The South Asian Journal of Cancer | Published by Wolters 
Kluwer - Medknow

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work non-commercially, as long as 
appropriate credit is given and the new creations are licensed under the identical terms.

Letter to the Editor
Isolated central nervous system blast crisis in a 
case of chronic myeloid leukemia on dasatinib
DOI: 10.4103/sajc.sajc_63_18
Dear Editor,
Chronic myeloid leukemia (CML) is a myeloproliferative 
disorder that has three distinguished phases: chronic, 
accelerated, and blastic. It is characterized by reciprocal 
exchange of genetic material between chromosome 9 and 22, 
with the formation of new gene BCR‑ABL, a proto‑oncogene 
which increases cellular proliferation and decreases apoptosis 
or both.[1] Blast phase (BP) or blast crisis is defined as 
the presence of 20% or more blasts in peripheral blood or 
bone marrow (BM), or a large focus of blasts in BM, or 
an extramedullary blast proliferation.[2] The central nervous 
system (CNS) as a site of extramedullary blast crisis is 

extremely rare,[3] and when affected, it usually occurs 
concurrently with systemic relapse.[4]

Isolated CNS blast crises however is uncommon and is limited 
to occasional case reports .[3] We report a case of CML that 
experienced blast crisis of the CNS although having achieved 
complete cytogenetic remission in the BM with dasatinib 
treatment.
A  30‑year‑old male patient presented with fever with bilateral 
lobar pneumonia and complaints of gradually progressive 
distension of abdomen and subconjunctival hemorrhage to 
our hospital in December 2016. The patient was evaluated 
and found to have subarachnoid hemorrhage, and arterial 
blood gas showed severe hypoxia and respiratory acidosis; 
the patient was shifted to ICU in view of respiratory distress 
and intracranial bleed (SAH). The patient also had huge 
splenomegaly causing distension of abdomen. His routine 
blood investigations, BM aspiration, and biopsy revealed to be

(Continue on page 182...)
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