
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...)

Priyanka.Abhyankar
Rectangle

Priyanka.Abhyankar
Rectangle



Dutta, et al.: CyberKnife in liver tumors

South Asian Journal of Cancer ♦ Volume 7 ♦ Issue 3 ♦ July-September 2018

stereotactic body radiation therapy for liver tumors. Radiat Oncol 
2012;7:148.

27. Culleton S, Jiang H, Haddad CR, Kim J, Brierley J, Brade A, et al. 
Outcomes following definitive stereotactic body radiotherapy for patients 
with child-pugh B or C hepatocellular carcinoma. Radiother Oncol
2014;111:412-7.

28. Huertas A, Baumann AS, Saunier-Kubs F, Salleron J, Oldrini G,

Croisé-Laurent V, et al. Stereotactic body radiation therapy as an ablative 
treatment for inoperable hepatocellular carcinoma. Radiother Oncol 
2015;115:211-6.

29. Yamashita H, Onishi H, Murakami N, Matsumoto Y, Matsuo Y, Nomiya T,
et al. Survival outcomes after stereotactic body radiotherapy for
79 Japanese patients with hepatocellular carcinoma. J Radiat Res
2015;56:561-7.

(Letter to the editor continue from page 170...)

(Continue on page 187...)

CML in blast crisis. Karyotyping showed t(9;22) (q34;q11), 
and Rq‑PCR for BCR‑ABL was done which showed 64% 
transcripts.
Patient was started on azacytidine‑based chemotherapy and 
tablet dasatinib. He received 4 cycles of azacytidine and 
later was continued with tablet dasatinib70 mg BID. The 
patient came for follow‑up in June 2017. On evaluation, 
routine blood investigations were normal. BM aspiration 
and biopsy showed normocellular marrow and trilineage 
hematopoiesis. BCR‑ABL quantitative by RT‑PCR assay 
showed 0%, suggestive of complete molecular response. 
The patient was planned for allogenic hematopoietic stem 
cell transplant (HSCT). While undergoing pretransplant 
evaluation, the patient complained of headache, vomiting, 
and giddiness in July 2017 for which he was admitted. 
MRI brain was done which showed chronic lacunar infarcts 
and hemosiderin deposition secondary to chronic SAH with 
subtle enhancement of concern for meningitis. Lumbar 
puncture (LP) cerebrospinal fluid (CSF) analysis showed cell 
count of 1050 cell/mcl, glucose 31 mg/dl, protein 90 mg/dl, 
chloride 120 meq/L, and smears showing mixed inflammatory 
cell infiltrate composed of neutrophils, metamyelocytes, 
and few lymphocytes. The patient was started on empirical 
antibiotics. CSF culture was sterile. He was symptomatically 
better. LP‑CSF was repeated after 5 days which showed 
cell count of 2600 cells/mcl, smears showing neutrophils, 
band forms, and metamyelocytes with a few myelocytes 
and occasional blast‑like cells [Figure 1], Biochemistry 
showed, glucose 36 mg/dl, protein 54 mg/dl, and chloride 
122 meq/lt. Repeat BCR‑ABL quantitative by RT_PCR 
was 0% suggestive of molecular response. The patient was 
diagnosed as isolated CNS blast crisis and was planned for 
intrathecal chemotherapy with methotrexate 12 mg, cytarabine 
30 mg, and hydrocortisone 50 mg. The patient received 2 
doses of intrathecal chemotherapy after which he developed 
cognitive impairment. The patient was planned and received 
craniospinal irradiation after which symptoms improved. 
Repeat CSF showed no abnormal cells. He was advised to 
continue tablet dasatinib, and allogenic HSCT was postponed 
in view of financial constraints.
CML, a clonal stem cell disorder, is characterized by fusion 
of BCR and ABL genes with constitutive overactivity of 
tyrosine kinase. CML runs a triphasic course, most patients 
being diagnosed in chronic phase, which evolves into BP 
within 4–5 years if untreated. BP of CML is defined either 
by the presence of more than 20% blasts in the peripheral 
blood/BM or alternatively in 5%–10% of cases, by the focal 
accumulation of blasts in the extramedullary sites.[5] CNS 

involvement by extramedullary blast crises is rare and usually 
accompanies systemic involvement. Isolated CNS blast crises 
however is uncommon and is limited to occasional case 
reports.[3] Headache and vomiting are the most common clinical 
manifestations of CNS relapse and require CSF evaluation 
by cytospin and immunophenotyping of atypical cells for 
diagnosis. Papilloedema and leptomeningeal enhancement 
represents the most common fundus and imaging findings, 
respectively. In our case, the patient had persistent headache 
and vomiting and CSF showed myeloid precursors and 
blasts in the absence of systemic involvement. The patient 
was on tablet dasatinib maintenance. Single cases of isolated 
CNS blast crises have also been depicted, in patients under 
dasatinib.[6] This may generally be caused by decreased levels 
of the drugs being found in the CNS.[3] The history of CNS 
involvement before hematopoietic stem cell transplantation has 
been identified as significant predictors for CNS relapse after 
hematopoietic stem cell transplantation.[6] Most of the reported 
cases were treated with combined intrathecal chemotherapy 
(variable combination of methotrexate, cytarabine, and 
dexamethasone/hydrocortisone) and craniospinal irradiation. 
Combined therapy was found superior to the intrathecal 
treatment alone in terms of treatment outcome.[7] In our case, 
the patient was treated with both intrathecal chemotherapy 
and craniospinal irradiation. Papageorgiou et al. reported one 
case of Ph + acute megakaryoblastic leukemia who received 
140 mg dasatinib daily and maintained stable disease for 
16 months. However, the patient experienced CNS relapse 
following treatment with a de‑escalated daily dose of 70 mg 
daily due to pleural effusion.[7] Frigeri et al. also presented 
a case of Ph + CNS leukemia in which dasatinib failed 
to prevent CNS progression. However, this patient was 
administered <100 mg dasatinib daily during the treatment 
course.[8] Our patient developed CNS relapse inspite of taking 
tablet dasatinib at a dose of 140 mg/day. Hence, apart from 
biology of the disease, dose of dasatinib and other factors may 
play a role in disease progression, but data are limited in this 
regard to come to a conclusion.
In patients with treated CML, the rare case of an isolated 
CNS blast crisis has to be taken into account if neurological

Figure 1: Cerebrospinal fluid picture showing blast cells
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symptoms evolve even after achieving complete cytogenetic 
and molecular BM response. LP is essential, and isolated 
CNS relapse of leukemia can be controlled by intrathecal 
chemotherapy and craniospinal irradiation. Furthermore, it 
appears that dose intensity of dasatinib is essential for optimal 
efficacy.
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