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DATE/ TIME  EVENT LOCATION  

FEB 22, 2012   

1:00 PM ï 8:00 PM  Registration Desk Opens  JW Ballroom Level: Opp Foyer  

2:00 PM - 6:00 PM  BMS Advisory Board (By Invitation Only)  JW Ballroom: Salon 2-3  

FEB 23, 2012    

6:00 AM ï 4:00 PM  Registration Desk Opens  JW Ballroom Foyer  

8:00 AM ï 4:00 PM  Exhibit Booths Open  JW Ballroom Foyer  

8:00 AM ï 4:00 PM  Plenary Session  JW Ballroom: Salon 1-4  

9:55 AM ï 10:25 AM  Coffee Break- I  JW Ballroom Foyer  

12:00 PM ï 2:00 PM  Lunch Symposium: Celgene (Open to all Delegates)  JW Ballroom: Salon 5-6  

12:00PM- 2:00 PM  Aplastic Anemia Spotlight Session: Pfizer Oncology 

(By Invitation Only)  

Queensway/Victoria Room  

3:00 PM ï 3:30 PM  Coffee Break- II  JW Ballroom Foyer  

5:00 PM  Closing Remarks  JW Ballroom: Salon 1-4  

FEB 24, 2012    

6:00 AM ï 4:00 PM  Registration Desk Opens  JW Ballroom Foyer  

7:00 AM ï 8:00 AM  Breakfast Session: Sanofi Oncology  JW Ballroom: Salon 5-6  

8:00 AM ï 4:00 PM  Exhibit Booths Open  JW Ballroom Foyer  

8:00 AM ï 4:00 PM  Plenary Session  JW Ballroom: Salon 1-4  

8:30 AM ï 12:00 PM  Celgene Advisory Board (By Invitation Only)  Aberdeen Room  

9:30 AM ï 9:45 AM  Coffee Break- I  JW Ballroom Foyer  

12:00 PM ï 2:00 PM  Lunch Symposium: BMS (open to all delegates)  JW Ballroom: Salon 5-6  

12:00PM- 2:00 PM  ITP Spotlight Session: GSK (By Invitation Only)  Queensway/Victoria Room  

3:50 PM ï 4:10 PM  Coffee Break- II  JW Ballroom Foyer  

5:00 PM  Closing Remarks  JW Ballroom: Salon 1-4  

5:00 PM ï 6:00 PM  Poster Session  JW Ballroom Foyer  

6:30 PM ï 9:00 PM  Dinner Symposium: Millennium Takeda  (Open to All) JW Ballroom: Salon 1-4  

7:00 PMð10: 00 PM Gala Dinner (Paid Guests only or by Invitation) Shangri-la Island 

FEB 25, 2012   

6:00 AM ï 4:00 PM  Registration Desk Opens  JW Ballroom Foyer  

8:00 AM ï 4:00 PM  Exhibit Booths Open  JW Ballroom Foyer  

8:00 AM ï 4:00 PM  Plenary Session  JW Ballroom: Salon 1-4  

9:55 AM ï 10:05 AM  Coffee Break- I  JW Ballroom Foyer  

12:00 PM ï 2:00 PM  Lunch Symposium: Novartis (open to all delegates)  JW Ballroom: Salon 5-6  

12:00PM- 2:00 PM  ITP Spotlight Session: GSK (By Invitation Only)  Queensway/Victoria Room  

2:00 PM ï 5:00 PM  Meet The Expert Session: Novartis (By Invite Only)  Aberdeen Room  

3:00 PM ï 3:50 PM  Coffee Break- II  JW Ballroom Foyer  

5:00 PM  Closing Remarks  JW Ballroom: Salon 1-4  

6:00 PM ï 9:00 PM  Onyx Advisory Board (By Invitation Only) Queensway/Victoria Room  
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DEAR COLLEAGUES, 

 

Thank you for joining us at the 3rd International Hematologic Malignancies Conference 

'Bridging the Gap 2012 (BTG2012)' to be held in Hong Kong on February 23-25, 2012. 

This congress will bring together leading authorities in hematology from across the world, 

who will present their latest findings on treatment breakthroughs, including new protocols 

and pharmaceutical interventions. 

 

The BTG2012 program is highly interactive and includes unique "Meet the Professor"  

sessions, 'Best Abstract' Oral Presentations, Poster Presentations, Satellite Symposia, 

'Spotlight Sessions' and interactive programs dispersed throughout didactic sessions.  

 

Topics will cover the latest advances in the pathophysiology and therapy of leukemias, 

myelodysplastic syndromes, myeloproliferative disorders, lymphomas and myeloma. In 

addition, special lectures will be dedicated to advancements in the field of Stem Cell 

Transplantation.  

 

 

Four Abstracts will be chosen for $1000 USD cash prize as well as oral presentation at the 

meeting. 

 

We look forward to this exciting event and would like to thank the meeting delegates,  

faculty and sponsors. 

 

 

 

 

 

 

 

 

 

 

Richard Champlin, MD       James CS Chim, MD            Morton Coleman, MD 

 

 

Zhi -Xiang Shen, MD 
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ABOUT HONG KONG  

The bustling city of Hong Kong was just a collection of fishing villages when claimed by Britain 

in 1842 following the First Opium War with China. The Kowloon Peninsula was handed over in 

1860 and a 99-year lease on the New Territories, comprising the area north of Kowloon up to the 

Shenzhen River plus 235 outlying islands, was granted in 1898. Under the unique principle of 'One 

Country, Two Systems', Hong Kong returned to Chinese sovereignty on 1 July 1997 as a Special 

Administrative Region of the People's Republic of China. This arrangement allows Hong Kong to 

enjoy a high degree of autonomy, retaining its capitalist system, independent judiciary and rule of 

law, free trade and freedom of speech.  

Hong Kong is situated on the southeast coast of China at the mouth of the Pearl River facing the 

South China Sea. Covering an area of 1,104 square kilometres (425 square miles), the territory is 

made up of Hong Kong Island, the Kowloon Peninsula and the New Territories. At the core is Vic-

toria Harbour, which separates Hong Kong Island from Kowloon and beyond that, the New Terri-

tories that runs up to the boundary with Mainland China. As well as making up the bulk of Hong 

Kong's land mass, the New Territories also incorporates 262 outlying islands, including Lantau 

where the airport is located. 

 

LANGUAGE  

Cantonese is the Chinese dialect spoken by over 88% of the people in Hong Kong. However, Eng-

lish is widely used in the Government and by the legal, professional and business sectors as well as 

tourist areas. Most taxi drivers and salespeople are able to communicate in English.  

 

CURRENCY 

The legal tender is the Hong Kong dollar (HK$), which is linked to the US dollar at a rate of about 

7.80 HKD to 1 USD, although exchange rates may fluctuate slightly. 

 

EMERGENCY NUMBERS  

In emergency situations, you can contact the local police, ambulance service, fire department and 

other emergency services by calling 999.  Lost passport  25277177. 

 

TELEPHONE  

Telecommunications in Hong Kong are efficient and sophisticated. Local private landline calls are 

free and cost only HK$1 for five minutes from public telephones. Hotels usually make a charge. 

International Direct Dial (IDD) service to most countries and regions of the world is available at 

most of the hotels in Hong Kong. 

 

HOSPITALS 

As an international city, Hong Kong has world-class hospitals providing outstanding care. Visitors 

using Accident and Emergency services in Hong Kong public hospitals are charged a set fee of 

HK$570 per attendance, but will always be treated even if they cannot pay immediately. 

 

TRANSPORT 

Hong Kong is geographically compact and boasts one of the world's most efficient, safe, afford-

able and frequent public transport systems. Whether by taxi, ferry, rail, bus or tram, you can get 

around easily and catch wonderful glimpses of the city along the way. For convenience, use the 

Octopus Card, an electronic stored-value card that is accepted on most public transport.  

 

HOTEL ADDRESS 

JW Marriott 

Pacific Place Block 1 , Queensway 

HONG KONG  

Ph: 852-28108366  

http://www.discoverhongkong.com/eng/attractions/victoria-harbour.html
http://www.discoverhongkong.com/eng/attractions/victoria-harbour.html
http://www.discoverhongkong.com/eng/trip-planner/gethere-airport.html
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All information in this Conference and Abstract Book is accurate at time of printing. 
 
The copyright of all content in ñBridging the Gap 2012: Hematologic Malignanciesò is owned by The Medal 
Group unless otherwise indicated. No part of parts may be reproduced, distributed, republished, displayed, broadcast, hy-
perlinked or transmitted in any manner or by any means or stored in an information retrieval system without the prior 
written permission of The Medal Group. 
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The University of Texas MD Anderson Cancer Center is one of the 

worldôs most respected centers devoted exclusively to cancer pa-

tient care, research, education and prevention. It is located in central 

Houston on the Texas Medical Center campus. 

 

Monroe Dunaway Anderson created a charitable foundation in 

1936.  After his death, the MD Anderson 

Foundation provided funding and land to 

build a cancer hospital to serve the citizens 

of Texas..  

 

MD Anderson was created in 1941 as a part 

of The University of Texas System. The  

institution is one of the nationôs original 

three comprehensive cancer centers  

designated by the National Cancer Act of 

1971 and is one of 40 National Cancer  

Institute-designated comprehensive cancer 

centers today. 

 

In 2011, MD Anderson marked its 70-year anniversary. U.S. News 

& World Reportôs ñBest Hospitalsò survey ranked MD Anderson as 

the top hospital in the nation for cancer care in 2011. It has achieved 

this highest ranking eight times in the past 10 years and has ranked 

as one of the top two hospitals for  

cancer care since the magazine began its annual survey in 1990. 

 

The mission of The University of Texas MD Anderson Cancer  

Center is to eliminate cancer in Texas, the nation, and the world 

through outstanding programs that integrate patient care, research 

and prevention, and through education for undergraduate and  

graduate students, trainees, professionals, employees and the public. 

 

Our research program is considered one of the most productive in 

the world aimed solely at cancer.  MD Anderson cancer center is 

ranked first in number of grants awarded and total grant funding 

from the National Cancer Institute.  The McCombs Institute  

comprises seven centers focused on genomics, proteomics,  

screening, diagnostic  

imaging, proton therapy and drug development. 

 

Almost 7,000 trainees took part in educational programs in 

FY2010 including school of Health Professions and UT Graduate 

School of Biomedical Sciences. 

 

To learn more, please visit www.mdanderson.org. 

http://www.texasmedicalcenter.org/root/en
http://www.utsystem.edu/
http://health.usnews.com/best-hospitals/rankings/cancer
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The Medical Faculty of the University of Hong Kong (HKU),  

Li Ka Shing Faculty of Medicine, is the longest established faculty in 

the tertiary education in Hong Kong. It was founded as the Hong Kong 

College of Medicine for Chinese by the London Missionary Society in 

1887, and later renamed the Hong Kong  

College of Medicine in 1907. Of the College's 

early alumni, the most renowned was Dr Sun 

Yat-sen, the founder of modern China.   

 

The Faculty was accorded the position of pre-

mier Faculty when the University was opened 

in 1912. The new Medical Faculty Complex at Sassoon Road was inau-

gurated in 2002 and the main teaching hospital, the Queen Mary Hospi-

tal, is just up the road.  

 

Serving Hong Kong for over a century, the Faculty is a medical school 

of learning, of innovation, and of enterprising; a 

medical school of morals, of vision, and of care.  

 

The Faculty has now become the largest faculty 

of the University with more than 3,300 students, 

1,600 honorary teachers and 250 academic staff. 

It comprises 17 teaching departments, the School of Chinese Medicine, 

the School of Public Health, the Institute of Medical and Health Sci-

ences Education (IMHSE), the Eye Institute, five research centres on 

strategic themes and a number of research centres focusing on various 

strengths of research of the Faculty. The Faculty is also equipped with 

the Laboratory Animal Unit anda Medical Library.  

 

Currently, the Faculty offers four undergraduate 

programmes to more than 2,000 students, in-

cluding the Bachelor of Medicine and Bachelor 

of Surgery (MBBS), Bachelor of Nursing 

(BNurs), Bachelor of Chinese Medicine 

(BChinMed) and Bachelor of Pharmacy 

(BPharm). Moreover, Bachelor of Biomedical 

Sciences (BBiommedSc), a new undergraduate 

programme, will be launched in September 

2012. 

  

The Faculty is also dedicated to innovative  

research with high scientific and translational values, thereby  

contributing to the development of Hong Kong into a biomedical re-

search hub of the region. The results of the research work of Faculty 

members are published in distinguished international journals.  

According to the 2011 ISIôs Essential Science Indicators, forty-eight of 

our Faculty members are listed among the top 1% of scientists in their  

fields.  
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About The Medal Group 
 

The Medal Group (TMG) is a full service health care communications  

company that offers comprehensive network solutions and support to all 

levels of your organization. The TMG team is scalable and cost effective in 

providing our clients with strategic insight and compliant solutions for the 

medical industry.  TMG specializes in advisory boards, speaker  

bureau, conferences, physician-vendor relations, and support for the  

pharmaceutical industry. 

 

The Medal Group provides: 
¶ Global speakers bureau 

¶ Intellectual property protection of client 

¶ Scientific services through key opinion leaders 

¶ Account and project management services for clients 

¶ Operational management for meetings 

¶ Senior strategists for medical marketing 

¶ Integration of analytical technology and data research                                    

 

TMG proposes to bring together leading authorities in the field of medicine 

to present the latest ground breaking findings on cutting edge research and 

novel treatments.  Through the use of social media networking and constant 

contact with our subscribers, TMG strives towards excellence in education.  

 

During the conferences, TMG enhances the delegate experience by  

providing pre- and post- conference social networking as well as real time 

interaction between opinion leaders and attendees through audience  

response systems. 

 

TMG improves the added value for the sponsors by giving them access to 

the delegateôs social network, creating exclusive sponsor pages and the 

ability to send real time event alerts to the delegates. TMG always makes 

an extra effort to increase traffic through the sponsorsô exhibit booths in 

order to maximize their interaction. 

 

TMG provides post conference data analytics to the sponsors and  

educational updates to the delegates through weekly newsletters.     

 

Given the fragmentation of healthcare practices, our endeavor is to provide 

a global platform of quality scientific programs that translate the latest  

research into clinically relevant information. 

 

Our ultimate mission is to assist in improving the quality of patient care, set 

standards of clinical competence for practice and encourage the continuing 

scholarship required for professional excellence over a lifetime of service. 
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EXECUTIVE SUMMARY  

After the great success of BTG2010 and BTG2011, we present the 3rd international educational 

meeting in Asia devoted to "Hematologic Malignancies: Bridging the Gap 2012" to be held in 

Hong Kong, on February 23-25, 2012. This congress brings together leading authorities in  

Hematology Oncology to present the latest ground breaking findings on cutting edge research and 

novel treatments. The discussion forums provide an opportunity to integrate the latest  

pharmaceutical interventions. The conference targets hematologic malignancies in particular  

leukemia, lymphoma, and myeloma.  
 

OVERVIEW  

Cancer is a leading cause of death in Central and Southeast Asia. Hematologic malignancies are an 

increasing subset of the total cancer incidence rate. In recent years, great improvements in the field 

of oncology have taken place with a rapid growth in the number of trained oncologists and cancer 

centers. However, since the Asian healthcare community is geographically dispersed, it is often 

characterized by a lack of standardization of treatment and different philosophies of care. Given 

this fragmentation, there is a need to formalize and integrate conceptual knowledge, disease  

understanding, therapeutic agent intervention, supportive care, and management of complications. 

Since Hong Kong is a leader in medicine and oncology care, it is an ideal venue for promoting 

stronger ties between practitioners and researchers from different countries and providing a  

platform for advancing daily clinical practice. This would, in turn, improve overall quality of can-

cer treatment, especially in countries that do not have guaranteed access to the latest  

breakthroughs.  

 

Our ultimate goal is to help improve the quality of patient care, set standards of clinical compe-

tence for practice and encourage the continuing scholarship required for professional excellence 

over a lifetime of service. This congress will be an important step towards implementing a new 

standard of care and uniformity of knowledge which, in turn, will bring dividends to cancer  

patients, physicians and future practitioners. 

 

OBJECTIVES  

1. Identify the existing need for the current medical education of the practicing hematologists 

with an Asian perspective, and build sessions to address the key areas of need. 

2. Construct methodology for promoting increased awareness, knowledge and improved practice 

in the field of malignant hematology in the Asian sector including practice guidelines and the 

latest therapeutic agents. 

3. Encourage and provide opportunity for clinical research in the field of malignant hematology.  

 
BRIDGING THE GAP - 2012 

This congress will be a productive, interactive and educational experience for the attendees. Top  

researchers and practitioners from the world over will meet to discuss the current state - and future  

directions - of Hematologic Malignancies in the Asian sector and explore opportunities for  

collaborations in order to further the field. The event promises to be a unique medical education 

forum for the exchange of critical information as well as analyze the challenges faced by the  

practicing clinicians. It will feature didactic presentations and debates, in which experts will  

discuss some of the most challenging topics in leukemia, stem cell transplant and mobilization, 

myelodysplastic syndrome, lymphoma and myeloma, providing a thorough analysis of research 

breakthroughs and emerging data.  
 

TARGET AUDIENCE  

This conference is specifically designed for Hematologists, Oncologists, Transplant Oncologists, 

Radiation Oncologists, physicians-in-training, and healthcare professionals (nurses, pharmacists) 

involved in and/or interested in hematologic malignancies and their management. Attendees are 

expected to be from Southeast and Central Asia, Middle East, Australia, Europe and United States. 
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The Asia Pacific Hematology Society is the official host of BTG2012 and presents the 3rd  

International Hematologic Malignancies Conference: Bridging the Gap 2012 with our logistics 

partner, The Medal Group. Founded in 2007, the Society is a non-profit medical association com-

mitted to promoting discourse about and furthering the research of hematologic malignancies and 

is an educational partner of the Fund for Blood and Cancer Research.  

The Asia Pacific Hematology Society (APHS) is a professional body concerned with advancing 

scientific research and promoting academic discourse about the practice of hematology and  

oncology at both clinical and laboratory levels. APHS membership is open to any person with 

medical or scientific qualification of good professional standing with active interest in  

hematology. APHS active members, worldwide. APHS was founded in 2007 and is a non-profit 

medical association committed to promoting discourse about and furthering the research of  

hematologic malignancies. 

 

SUCCESS OF BTG2010 and BTG2011 
 

The overwhelming success of BTG2010 with over 400 attendees reinforced the fact that a premier 

and diverse level international conference is needed in the Asian sector for the education of the 

practicing oncologists, conduct open forum for case discussions and provide a platform for the  

attendees to discuss their ongoing endeavors. This conference will basically forge stronger and 

more effective lines of communication between Eastern and Western cancer care in a direction that 

will yield significant benefits to patients, doctors, and pharmaceutical companies. In the  

conference completion survey, 98% of attendees reported that the conference exceeded their  

expectation and that they would like to attend a similar conference again. The meeting was well  

attended by delegates from different parts of Southeast Asia, the Middle East, Europe and  

Australia . In its second year, BTG2011 was once again held in Singapore and was extremely  

well-attended with 513 delegates 
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6:00 AM Registration Desk Opens, February 23-25, 2012                                                            

8:00 AM- 4:00PM: Exhibit Booths Open, February 23-25, 2012 

 

Day 1: Feb 23, 2012 (Thursday): Plenary Session at JW Marriott Ballroom, Salon 1-4 

8:00 AM- 8:05 AM Welcome Note James Chim, MD 

University of Hong Kong 

8:05 AM - 8:10 AM Welcome Note Richard Champlin, MD 

MD Anderson Cancer Center, USA 

8:10 AM-8:25 AM Inaugural Speech Professor Shen Zhixiang 

President, Chinese Society of Hematology 

8:25 AM- 8:35 AM Demographic ARS and housekeeping notes Morton Coleman, MD 

Weill Cornell Medical College, NY, USA 

8:35 AM- 9:55 AM Session: Aplastic Anemia Session Chair: Subhash Varma, MD  

           Richard Champlin, MD  

8:35 AM- 8:40 AM Case Presentation and ARS Session Chair 

8:40 AM - 9:00 AM Does telomere length predict malignant transforma-

tion in AA? 

Rodrigo Calado, MD 

University of Sao Paolo, Sao Paolo, Brazil 

9:00 AM - 9:20 AM Non-Transplant Options for Aplastic Anemia Jong Wook Lee MD, PhD  

The Catholic University of Korea Seoul, Ko-

rea 

9:20 AM - 9:50 AM Is allo-SCT first line option for AA if sibling donor 

available?   

Surapol Issaragrisil, MD 

Siriraj Hospital, Bangkok, Thailand 

9:50 AM - 9:55AM Q and A/ ARS  

9:55 AM-10:25 AM Coffee Break/ Exhibit Booths  JW Marriott Ballroom Foyer  

10:25 AM-11:55AM Hematology Chairs: WY Au, MD and  

             Biju George, MD 

10:25 AM - 10:30 AM Case Presentation and ARS Session Chair 

10:30 AM -10:50 AM Role of FISH in Hematological Cancers Thomas Wan, MD 

Queen Mary Hospital, Hong Kong 

10:50 AM -11:10 AM Thalassemia Updates: Screening, Chelation and 

Transplant!!! 

Chi Kong Li, MD 

Prince of Wales Hospital, Hong Kong 

11:10 AM -11:30 AM Paroxysmal Nocturnal Hemoglobinuria (PNH): when 

to test and treat? 

Jong Wook Lee, MD, PhD 

St. Mary's Hospital, The Catholic University 

of  

Korea , Seoul, Korea 

11:30 AM -11:50 AM Thrombosis in Hematologic Malignancies Hau C. Kwaan, MD 

Northwestern University , Chicago, IL, USA 

11:50 AM - 11:55 AM Q and A/ ARS   

12:00 PM - 2:00 PM Lunch Session: Celgene (Open to all Delegates) (JW Ballroom: Salon 5-6) 

 

12:00 PM - 2:00 PM 

Aplastic Anemia Spotlight Session: Pfizer Oncology 

(By Invitation Only)  

(Queensway/Victoria Room) 

2:00 PM - 3:00 PM Session: Best Abstract Presentation Chair: Prof Shen Zhixiang, MD  

           Robert Negrin, MD 

2:00 PM - 2:10 PM Abstract I (Leukemia) Award Presenter: Martin Tallman, MD 

2:10 PM - 2:15 PM Q and A  

2:15 PM - 2:25 PM Abstract II (Multiple Myeloma) Award Presenter: Brian Durie, MD 

2:25 PM - 2:30 PM Q and A  

2:30 PM - 2:40 PM Abstract III (Lymphoma) Award Presenter: Steven T Rosen, MD 

2:40 PM - 2:45 PM Q and A  

2:45 PM - 2:55 PM Abstract IV (Transplant) Award Presenter: EJ Shpall, MD 

2:55 PM - 3:00 PM Q and A  

3:00 PM - 3:30 PM Coffee Break / Exhibit Booths JW Marriott Ballroom Foyer  
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Time Topic Speaker 

3:30 PM - 5:00 PM Session: Stem Cell Transplantation Chair: Raymond Liang, MD and  

           Sergio Giralt, MD  

3:30 PM - 3:35 PM Introduction and ARS: Session Chair  

3:35 PM - 3:55 PM Haplo-identical Allogenic BMT for Hematological 

Cancers 

Professor Huang Xiao-Jun 

Peking University Institute of  

Hematology, Beijing, 

3:55 PM - 4:15 PM Alternate Donor Transplant: Cord Blood vs. Unre-

lated? 

Elizabeth J. Shpall, MD 

MD Anderson Cancer Center, USA 

4:15 PM - 4:35 PM Cords and Haplo: Can we find a middle ground? Koen Van Besien, MD 

Weill Cornell Medical College, NY, USA 

4:35 PM - 4:55 PM Graft vs. Host Disease: How far have we come 

with Prevention Strategies? 

Robert Negrin, MD 

Stanford University, USA 

4:55 PM - 5:00 PM Q and A  

5:00 PM Closing Remarks  

Day 1: Feb 23, 2012 (Thursday): Plenary Session at JW Marriott Ballroom, Level 3, Salon 1-4 (Cont.) 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

Day 2: Feb 24, 2012 (Friday) : Plenary Session: JW Marriott Ballroom, Level 3,  Salon 1-4  

Time Topic Speaker 

7:00 AM - 8:00 AM Breakfast Session (Open to all Delegates) 

Role of ATG in Allogeneic BMT  

Dr LIM Zi Yi  

National University Hospital, Singapore 

Challenges in Mobilization: Evidence Based Strategies?  

Dr Richard Champlin 

MD Anderson Cancer Center, USA 

JW Marriott Ballroom: Salon 5 -6 

8:00 AM-9:25 AM Session: Acute Myeogenous Leukemia Chair: Pankaj Malhotra, MD  

            Nai Chi Chan, MD 

8:00 AM-8:05 AM Case Presentation and ARS Session Chair 

8:05 AM-8:25 AM Clinical Implication of Gene Alterations in risk-adapted 

treatment of AML 

Hwei-Fang Tien, MD 

National Taiwan University, Taiwan 

8:25 AM- 8:45 AM Treatment Breakthroughs in Acute Myeloid Leukemia Martin Tallman, MD 

Memorial Sloan Kettering Cancer Cen-

ter, NY, USA 

8:45 AM- 9:05 AM Treatment Breakthroughs for Acute Promyelocytic  

Leukemia 

Professor Shen Zhixiang 

RuiJin Hospital, Shanghai, China 

9:05 AM- 9:25 AM Should Upfront Allogeneic Stem Cell Transplant be offered 

to AML in CR1? 

Koen Van Besien, MD 

Cornell University, USA 

9:25 AM- 9:30 AM Q and A   

9:30 AM - 9:45 AM Coffee Break / Poster viewing/Exhibit Booths JW Marriott Ballroom Foyer  

9:45AM -11:05AM Session: Myeloproliferative Disease Chair: Neelam Varma, MD  

           Richard Champlin, MD  

9:45 AM -9:50 AM Case Presentation and ARS  

9:50 AM-10:10 AM Treatment Breakthroughs in CML Elias Jabbour, MD 

MD Anderson Cancer Center, USA 

10:10AM-10:30AM Rescuing the Hi-JAK-ed clone in MPD! Srdan Verstovsek, MD 

MD Anderson Cancer Center, USA 

10:30AM-10:50AM Polycythemia Vera JJ Kiladjian, MD 

Service d'hematologie Clinique, France 

10:50AM-11:10AM When to Transplant in CML and MPD? Marcos deLima, MD 

MD Anderson Cancer Center, USA 

11:10AM-11:15AM Q and A / ARS   
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Day 2: Feb 24, 2012 (Friday) : Plenary Session: JW Marriott Ballroom, Level 3,  Salon 1-4 (cont) 

 

11:15AM-12:05PM Session: Immune Thrombocytopenia Chair: DK Mishra, MD  

            Hau C Kwaan, MD 

11:15AM-11:20AM Case Presentation and ARS Session Chair 

11:20AM-11:40AM Should Steroids still be the First Choice for Newly Diag-

nosed ITP? 

Swami P. Iyer, MD 

Methodist Cancer Ctr, Houston, USA 

11:40AM-12:00PM Role of Thromopoetin Agonsts in Chronic and Refractory 

ITP 

Gregory Cheng, MD 

Chinese University of Hong Kong 

12:00PM -12:05PM Q and A/ ARS  

12:00 PM -2:00 PM Lunch Symposium-BMS (open to all Delegates) 

Optimizing Outcomes for Patients Newly Diagnosed 

With Chronic Phase Chronic Myeloid Leukemia 

Chair:              Prof. Albert Kwok-WaiLie (Hong Kong) 

Speaker:          Dr. Elias Jabbour (US) and  

                       Prof. Albert Kwok-WaiLie (Hong Kong) 

(JW Marriott Ballroom, Salon 5 -6) 

  

  

  

  

12:00 PM- 2:00 PM Spotlight Session: ITP/GSK-I (By Invitation Only)  (Queensway/Victoria Room) 

2:00 PM - 2:45 PM Session: Acute Lymphocytic Leukemia Chair: Martin Tallman, MD                     

Hwei-Fang Tien, MD 

2:00 PM - 2:05 PM Case Presentation and ARS Session Chair 

2:05 PM - 2:25 PM Breakthroughs in ALL Susan O'Brien, MD 

MD Anderson Cancer Center, USA 

2:25 PM - 2:45 PM Timing of Allogeneic Stem Cell Transplant in ALL David Ritchie, MD 

PeterMac Cancer Ctr, Melbourne, Au 

2:45 PM - 2:50 PM Q and A / ARS   

2:50PM-3:50PM Drug Development Session-I  Chair: Swami Iyer, MD  

            YL Kwong, MD  

2:50PM-3:05PM Alisertib (MLN8237), an Aurora A kinase oral inhibitor Ely Benaim, MD 

Millennium: The Takeda Oncology Co.  

3:05PM-3:20PM Strategies in the Fight Against Cancer: Update on the 

Sanofi Oncology Pipeline 

Pritesh Gandhi, PhD 

Sanofi Oncology  

3:20PM-3:35PM Carfilzomib: An irreversible inhibitor of 20S Proteosome Chris Kirk, PhD 

Onyx  

3:35PM-3:50PM CAL-101/GS-1101- Mediated Selective PI3K-Delta  

Inhibition in Lymphoid Malignancies 

Thomas Jahn, MD 

Gilead Sciences, Inc 

3:50PM-4:10PM Coffee Break / Poster viewing / Exhibit Booths JW Marriott Ballroom Foyer  

4:10 PM - 5:00 PM Session: Drug Development;  

New Therapies in Pipeline-II  

Chair: Michael Wang, MD   

            Swami Iyer, MD 

4:10 PM - 4:25 PM What's new with anti-CD20's: GA101 Jane Huang, MD 

Genentech   

4:25 PM - 4:40 PM Recent advances in the development of IMIDs and innova-

tive oral drugs for the therapy of hematological  

malignancies. The Celgene pipeline 

Jean Caraux, MD 

Celgene Corporation 

4:40 PM - 4:55 PM GSK: Medicine Development Strategy Hematology Rinette Andreasen, MD 

Glaxo Smith Kline 

4:55 PM - 5:00 PM Q and A  

Closing Remarks 

  

5:00PM-6:00PM Poster Session/ Wine and Cheese  JW Ballroom Foyer 
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Day 2: Feb 24, 2012 (Friday) : Dinner Symposium: JW Marriott Ballroom, Level 3,  Salon 1-4 (cont) 

 

 

Day 3: Feb 25, 2012 (Saturday) : Plenary Session: JW Marriott Ballroom, Level 3,  Salon 1-4  

6:30PM -9:00 PM Satellite Dinner Symposium (Open to All Delegates) 

(Millennium: The Takeda Oncology Company) 

Welcome and introduction:  

 Zhi-Xiang Shen 

Treatment options in CD30 lymphomas: focus on Hodgkin Lymphoma (HL):  

Zhi-Xiang Shen 

Emerging treatments in CD30-expressing relapsed/refractory Hodgkin lymphoma (HL): clinical evidence: 

Anas Younes 

Overview of treatment options for patients with CD30-expressing lymphomas: focus on anaplastic large cell 

lymphoma (ALCL):  

Won Seog Kim 

Targeting CD30 in anaplastic large cell lymphoma (ALCL): clinical experience:  

Shang Yi Huang 

Future development of CD30-targeted treatment:  

Anas Younes 

Summary and close:  

Zhi-Xiang Shen 

Time Topic Speaker 

8:00 AM-8:05AM  Opening Remarks Richard Champlin, MD 

MD Anderson Cancer Center, USA 

8:05AM-9:55 AM Session: Multiple Myeloma I Chair: Sergio Giralt, MD  

           Biju George, MD 

8:05AM-8:10 AM ARS Session Chair 

8:10AM-8:30 AM Gene Expression Profiling in Multiple Myeloma Wee Joo Chng, MD 

National University of Singapore 

8:30AM-8:50 AM Methylation of microRNAs in Multiple Myeloma James Chim, MD 

University of Hong Kong 

8:50AM-9:10 AM Newly Diagnosed MM: Doublet vs. Triplet as First Line 

Therapy? 

Rafael Fonseca, MD 

Mayo Clinic, Arizona, USA 

9:10AM-9:30 AM Relapsed and Refractory MM Robert Orlowski, MD 

MD Anderson Cancer Center, USA 

9:30AM-9:50 AM Management of POEMS syndrome Prof Zhou Daobin, MD  

Peking Union Medical College Hospital 

(PUMCH), Beijing, China 

9:50AM-9:55 AM Q and A/ ARS   

9:55AM-10:05AM Coffee Break/ Poster viewing/Exhibit Booths JW Marriott Ballroom Foyer  

10:05AM-11:15AM Session: Multiple Myeloma-II  Chair: James Chim, MD  

            Robert Orlowski, MD  

10:05AM-10:10AM ARS Session Chair 

10:10AM-10:30AM Timing of Transplant in MM and Role of post-Transplant 

Maintenance Therapy 

Sergio Giralt, MD 

Memorial Sloan Kettering Cancer Center 

New York, USA 

10:30AM-10:50AM Novel therapies for MM Michael Wang, MD 

MD Anderson Cancer Center, USA 

10:50AM -11:10AM Supportive Therapies for MM Brian Durie, MD 

Cedars Sinai Hospital, Los Angeles, USA 

11:10AM -11:15AM Q and A / ARS   
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Day 3: Feb 25, 2012 (Saturday) : Plenary Session: JW Marriott Ballroom, Level 3,  Salon 1-4 (cont) 

11:15AM-12:05PM Session: Lymphoma-I  Chair: Myron Czuczman, MD and Dao-

bin Zhou, MD  

11:15AM-11:20AM Case Presentation and ARS   

11:20AMï11:40AM What's New in Lymphoma? Beyond the 2008 WHO  

Classification 

John Chan, MD 

Queen Elizabeth Hospital, Hong Kong 

11:40AM-12:00PM Anti -Angiogenic Therapy in Lymphoma Morton Coleman, MD 

Weill Cornell Medical College, NY, USA 

12:00PM-12:05PM Q and A / ARS   

12:05PM -2:00 PM Lunch Symposium-Novartis (Open to all Delegates) 

12:00PM 

Welcome Speech: Prof. Yok-Lam Kwong 

12:10PM 

How to optimize the frontline treatment for Chronic 

Myeloid Leukaemia: Dr. Gianantonio Rosti 

12:40PM 

Relevance of targeting the JAK pathway in Myeloprolif-

erative Neoplasms: Dr. Jean-Jacques Kiladjian 

13:10PM 

Treatment goal in Myelofibrosis and significance of the 

pivotal COMFORT studies: Dr. Serge Verstovsek  

13:40PM 

Panel discussion 

Prof. Yok-Lam Kwong, Dr. Gianantonio Rosti,  

Dr. Jean-Jacques Kiladjian, Dr. Serge Verstovsek 

13:55PM  

Wrap up and conclusion by Chairman 

(JW Marriott Ballroom: Salon  5-6) 

12:05PM-2:00 PM Spotlight Session: ITP/GSK-II (By Invitation Only)  (Queensway/Victoria Room) 

2:00PM- 3:25 PM Session: Lymphoma-II  Chair: Prof YL Kwong  

            Steven Rosen, MD 

2:00 PM-2:05PM Case Presentation and ARS   

2:05PM-2:25 PM Strategies Towards MRD in CLL! Michael Keating, MD 

MD Anderson Cancer Center, USA  

2:25 PM-2:45PM Treatment of Aggressive Lymphomas in the Era of GEP Myron Czuczman, MD 

Roswell Park Cancer Center, USA 

2:45 PM-3:05PM R Treatment Strategies Improving Survival in Mantle Cell 

Lymphoma? 

Anas Younes, MD 

MD Anderson Cancer Center, USA 

3:05PM-3:25 PM Curing Lymphoma by Allogeneic Stem Cell Transplant: 

Are We There Yet? 

Richard Champlin, MD 

MD Anderson Cancer Center, USA 

3:25PM-3:30 PM Q and A   

3:30PM-3:50 PM Coffee Break/ Exhibit Booths  JW Marriott Ballroom Foyer  

3:50PM -5:00PM Session: Lymphoma-III  Chair: Morton Coleman, MD  

           David Ritchie, MD 

3:50PM-3:55 AM Case Presentation and ARS Session Chair 

3:55AM-4:15PM Treatment Updates on NK/T cell Lymphoma: A good rea-

son to SMILE! 

Yok Lam Kwong, MD 

University of Hong Kong 

4:15PM-4:35PM Biologic Therapies for CTCL and PTCL Steven T Rosen, MD 

Northwestern University, Chicago, USA 

4:35 PM - 4:55PM Targeted Therapy for Hodgkin's Lymphoma Anas Younes, MD 

MD Anderson Cancer Center, USA 

4:55PM-5:00 PM Q and A   

5:00 PM Closing Remarks  
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Leukemia    MDS/MPD     Lymphoma   

Multiple Myeloma   Stem Cell Transplantation   Miscellaneous 

 

Abstract 001 
TITLE: Clinical characteristics and outcomes of leptomeningeal disease in acute myeloid leukemia patients 

AUTHORS: Ji Hyun Kwon, Inho Kim, Sung soo Yoon, Dong soon Lee, Seonyang Park, Myoung Hee Park, Byoung-Kook Kim 

AFFILIATION: Department of Internal Medicine, Seoul National University College of Medicine, Korea, Republic of 
E-mail: marioncrepe@gmail.com  

ABSTRACT DETAILS: Introduction : Involvement of central nervous system including, leptomenigeal disease is rare in acute myeloid leukemia. 

We investigated clinical course and outcome of acute myeloid patients with leptomeningeal disease. Method : We reviewed medical records of the 
patients who were diagnosed with acute myeloid leukemia at SNUH, from January 2000 to July 2010. Leptomeningeal disease was diagnosed when 

atypical or malignant cell was observed in cerebrospinal fluid. Primary objective was analysis of overall survival and survival after diagnosis of 

leptomeningeal disease. Result : Among 654 patients with acute myeloid leukemia, 119 patients (18.2%) got their cerebrospinal fluid examination, 
and leptomeningeal disease was confirmed in thirty-three patients (5.2%). Median age was 46 years old and 21 patients (61.8%) were male. Twelve 

patients (35.3%) had normal karyotype. Abnormality of t(8;21) was observed in 4 patients (11.8%), inv(16) in 4 patients (11.8%), t(15;17) in 2 

patients (5.9%), t(9;11) in 3 patients (8.8%), and myelodysplastic syndrome-related changes in 4 patients (11.8%). Ten patients (29.4%) had ex-
tramedullary disease excluding central nervous system, and fourteen patients (41.2%) had observable lesions in brain or spical cord. Twelve patients 

(35.4%) discovered leptomeningeal disease at the first diagnosis of leukemia, while 22 patients (64.6%) diagnosed at the time of relapse. Twenty-

nine patients (85.3%) received intrathecal chemotherapy and Whole-brain radiotherapy was performed in 10 patients (29.4%). The rate of complete 
remission after the first induction chemotherapy was 67.6%, and allogeneic hematopoietic stem cell transplantation was performed in 12 patients 

(35.5%). Median overall survival was 10.8 months. Whole-brain radiotherapy and complete remission after the first induction chemotherapy were 

independent prognostic factors in multivariate analysis. Median survival after diagnosis of leptomeningeal disease was 4.1 months and the patients 
who received intrathecal chemotherapy or whole-brain radiotherapy had significantly longer survival. Conclusion : Leptomeningeal disease in acute 

myeloid leukemia is rare and lethal condition. Whole-brain radiotherapy and complete remission after first induction chemotherapy were good 

prognostic factor. Active treatment using intrathecal chemotherapy and radiotherapy might be helpful improving their survival. 
KEYWORDS: Acute myeloid leukemia, leptomeningeal disease, overall survival 

 

Abstract 002 
TITLE: Lineage infidelity in acute leukemias 

AUTHORS: Tuphan Kanti Dolai, Natraj KS, Barnali Chakraborty, Prakas Kumar Mandal, A/Prof.Shyamali Dutta, Basab Bagchi, Sandeep Saha, 

Debasis Banerjee, Prof. Maitryee Bhattacharyya, Prof. Malay Kumar Ghosh 

AFFILIATION: Hematology Department, NRS Medical College, Kolkata 
E-mail: tkdolai@hotmail.com  

ABSTRACT DETAILS: Lineage infidelity in acute leukemias. Introduction: Discovery of flow cytometry has revolutionized the management of 

acute leukemias in the current era. It is commonly used even in third world countries as a standard diagnostic procedure in management of acute 
leukemias. Aims and objectives: To study the profile of immunophenotying in patients with acute leukemias, and expression of aberrant antigens in 

different leukemias. Materials and methods: Serially from January 2008 till November 2011, samples were collected from patients with diagnosis of 

acute leukemia attending Hematology services of NRS medical College Hospital, Kolkata, India; and the expressions of antigens were studied. The 
antigens profile tested were as per guidelines for diagnosis of acute leukemias published by BCSH. Either bone marrow or peripheral blood was the 

source of blast cells. CD 45/SSC scatter plot were drawn. Gating and analysis were done in the samples and findings were recorded. CD 45, cMPO, 

CD 117, CD13,CD14, CD15, CD33, cCD 79a, CD 19, CD10, CD20, cCD3, sCD3, CD 5, CD7, CD34, HLA DR antigens expressions were re-
corded in all samples, depending on the requirement for sub analysis CD 4, CD8, sIg M, Kappa, lambda and TdT were recorded. Results: Total of 

144 leukemia patients attending Leukemia clinic of hematology division were included. 59 patients had AML, 64 had B-ALL, 14 had T-ALL and 7 

had mixed lineage leukemias. Among AML patients, cMPO was expressed in 89% of patients, CD 117 in 94%, CD 33 in 97%, CD 13 in 99% of 
patients. Aberrant expressions were common 30% of AML patients expressed CD7, 11.8% CD 4, 5% CD 19, CD 10 35.71%, cCD79a 28.4%, CD 

13 & 33 14.2%, CD 117 7.14% were aberrantly expressed. Mixed lineage leukemias were not common 2 of them aberrantly expressed antigens. 

Conclusion: 1. Aberrant expressions are common. 2. 30% of AML, 18.75% of B cell ALL, 35.71% of T Cell ALL and 28.5% of mixed lineage 
leukemias have aberrant expressions 3. AML and T cell leukemias commonly express aberrant antigens. 

KEYWORDS: flow cytometry, acute leukemias, expression of aberrant antigens 

 

Abstract 003 
TITLE: Detection of the common chimeric fusion transcripts in Acute Leukemia cases using a single multiplex reverse transcriptase polymerase 

chain reaction 

AUTHORS: Dr. Prateek Bhatia, Jogeshwar Binota, Prof. Neelam Varma, A/Prof.Deepak Bansal, A/Prof. Amita Trehan, Pankaj Malhotra, Prof. 
Subhash Varma 

AFFILIATION: Department Of Pediatrics, APC, PGIMER 

E-mail: prateekbhatia@rediffmail.com  
ABSTRACT DETAILS: Background: Chromosomal abnormalities identify prognostically relevant subgroups in B-cell acute lymphoblastic leuke-

mia (ALL) and Acute Myeloid Leukemia (AML). Many western studies quote the incidence of these fusion transcripts to be 30-35% in B-ALL and 

around 40-45% in AML. However the data from Indian Sub-continent is limited. Aims& Objectives: The aim of the present pilot study is to detect 
and note the incidence of common Chimeric fusion transcripts of t(12;21), t(9;22), t(1;19), t(4;11), t(8;21), t(15;17) and t(inv16) in adult and  

pediatric B-ALL and AML cases using a single Multiplex RT-PCR assay. Methods: This prospective study carried out over a period of one year 

included 95 B- ALL cases and 56 AML cases diagnosed on bone marrow (BM) examination and flowcytometric Immunophenotyping (FCM-IP) 
analysis. A single Multiplex RT-PCR assay was carried out using primers specific to the fusion transcripts. Results: Out of the 95 B-ALL cases  

mailto:marioncrepe@gmail.com
mailto:tkdolai@hotmail.com
mailto:prateekbhatia@rediffmail.com
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enrolled in the study, 56 (59.0%) were pediatric and 39 (41.0%) adult cases. A total of 29/95 cases (30.52%) showed positivity for the various  
fusion transcripts with 15/56 (26.8%) pediatric and 14/39 (35.9%) adult cases. Of the fifteen positive pediatric cases, 9/56 (16.07%) were positive 

for TEL-AML1 transcript, 3/56 (5.35%) for BCR-ABL transcript, 2/56 (3.5%) for MLL-AF4 transcript and 1/56 (1.79%) for E2A-PBX transcript. 

Out of fourteen positive adult cases, 10/39 (25.64%) were positive for BCR-ABL transcript, 2/39 (5.12%) were positive for TEL-AML1 transcript 
and 1/39 (2.56%) each for E2A-PBX transcript and MLL-AF4 transcript. Of the total 56 AML cases, 44 (78.5%) were adult AML cases and 12 

(21.5%) pediatric cases. A total of 27/56 (48%) AML cases showed positivity for various fusion transcripts of which 18/44 (40%) were adult AML 

cases and 9/12 (75%) pediatric cases. Of the 18 positive adult cases, 8/44 (18%) each were positive for t (8;21) and t (15;17) and 2/44 (4.5%) for t 
(inv 16). In the 9 positive pediatric cases, 5/12 (42%) were positive for t (8;21), 2/12 (16%) each for t (15;17) and t (inv 16). Conclusion: Our study 

results show that TEL-AML1 and AML1-ETO transcripts are the most common fusion transcripts seen in pediatric B-ALL & AML cases and BCR-

ABL and AML1-ETO & PML-RARA in adult B-ALL & AML cases respectively. The incidence of the above common fusion transcripts in our 
pilot study is in accordance with that described in western studies. It is important to identify these transcripts as they provide useful prognostic in-

formation to the treating clinician. 

KEYWORDS: acute lymphoblastic leukemia, acute Myeloid leukemia, adult, immunophenotyping, pediatric. 

 

Abstract 004 
TITLE: Metalloporyphyrin controls the differentiation of human promyelocytic leukemic cells 

AUTHORS: Jinny Park, Eun-Mi Noh, Young-Rae Lee, Eun-Kyung Lee, Junshik Hong Hong, Jae Hoon Lee, Jong-Suk Kim 
AFFILIATION: Gachon University of Medicine and Science, Gil Hospital, Chonbuk National University Medical School, Gachon University of 

Medicine and Science, Gil Hospital,  

E-mail: jhagnes@hananet.net  
ABSTRACT DETAILS: Backgroud: Heme oxygenase -1 (HO-1) is an inducible cytoprotective molecule, which displays antioxidant, anti-apoptotic 

and anti-inflammatory effects. HO-1 is well induced in leukemia. However, there is no report about role of HO-1 in leukemia. Aims: We investi-

gated the involvement of HO-1 in the differentiation of HL-60 cells. Methods: HO-1 expression was measured by western blot and realtime PCR. 
Differentiation of HL-60 cells was determined by CD11b expression through flow cytometric analysis. Results: Dimethylsulfoxide (DMSO), a 

representative differentiation inducer of HL-60 cells, induced completely decrease HO-1 expression in a time-dependent manner, but increase 

CD11b, indicating that HO-1 might have negative function in DMSO-induced differentiation of HL-60 cells. Zinc protoporphyrin (ZnPP), a strong 
inhibitor of HO-1, induced differentiation of HL-60 cells, as evidenced by a marked increase in the expression of CD11b following ZnPP treatment. 

In contrast, treatment with cobalt protoporphyrin (CoPP), an activator of HO-1, decreased CD11b expression. ZnPP induced down-regulation of HO

-1 protein expression in HL-60 cells, while CoPP induced up-regulation. In addition, ZnPP treatment caused a decrease in pRb and cyclin D1 ex-
pression and an increase in p21 and p27 expression. Conclusions: These results suggest that down-regulation of HO-1 might be necessary for 

DMSO-induced HL-60 differentiation. This study provides the first evidence that HO-1 plays an important role in DMSO-induced differentiation of 

HL-60 cells. 
KEYWORDS: Heme oxygenase -1 ,HL-60 cells,differentiation ,DMSO 

 

Abstract 005 
TITLE: Mechanism of acquired non-responsiveness to sorafenib in FLT3-ITD+ acute myeloid leukemia: emergence of novel clones and shift in 
survival pathway 

AUTHORS: Cheuk Him Man, Tsz kan Fung, Christa Ho, Heron HC Han, Howard CH Chow, Alvin CH Ma, William WL Choi, Yok Lam Kwong, 

Anskar YH Leung 
AFFILIATION: Department of Medicine, the University of Hong Kong,  

E-mail: csman2021@yahoo.com.hk 

ABSTRACT DETAILS: Acute myeloid leukemia (AML) is characterized by an abnormal increase of myeloblasts in bone marrow (BM) and/or 

peripheral blood (PB). Internal tandem duplication (ITD) mutation of fms-like tyrosine kinase 3 (FLT3) is commonly found in about one-third of 

AML and it confers an inferior clinical prognosis. Thirteen relapsed or chemo-refractory FLT3-ITD+ AML patients were treated with a multi tyro-

sine kinase inhibitor, sorafenib (400mg twice daily). Twelve patients showed clearance or near clearance of bone marrow (BM) myeloblasts after 27 
(range 21ï84) days with evidence of hematopoietic differentiation. Despite continuous treatment, the sorafenib response was lost in most patients 

after 72 (range 54ï287) days with frank progression of diseases. To obtain mechanistic insights to leukemia progression, BM and PB were prospec-

tively collected before sorafenib treatment and at subsequent relapse. Gene expression profiling and multiple protein analyses showed that leukemia 
cells at relapse exhibited up-regulation of VLDLR, ALDH1A1, JAK3, TBXA2R and MMP15 as well as p38 and RPS6, whose functions were un-

known in AML. Intriguingly, at comparable percentages of myeloblasts in the samples, FLT3 and its downstream signaling pathways were signifi-
cantly down-regulated. Xenogeneic transplantation of human leukemia cells into anti-CD122-primed NOD/SCID mice recapitulated the clinical 

results. Leukemic cells at relapse exhibited superior leukemia initiation cell (LIC) activity in mice and inferior animal survival due to overwhelming 

leukemic engraftment. Furthermore, clones carrying double ITD and tyrosine-kinase domain (TKD) mutations at D835, which were undetectable 
before sorafenib treatment, emerged in the engrafting LIC as well as from primary samples obtained at relapse. The results suggested that new 

clones with double mutations could account for clinical resistance to sorafenib. They were independent of FLT3 signaling and presented a new 

target for therapeutic intervention in this group of patients. Acknowledgments: SK Yee Medical Foundation (210213; 209214). Free sorafenib is 
partially provided by Bayer Healthcare. 
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Abstract 006 
TITLE: Effector mechanisms of sunitinib-induced G1 cell cycle arrest, differentiation and apoptosis in human acute myeloid leukaemia cells 

AUTHORS: Ching-Ming Chang, Wen-Li Hwang, Shih-Lan Hsu, Chieh-Lin Teng 

AFFILIATION: Taichung Veterans General Hospital, Taiwan 
E-mail: drteng@vghtc.gov.tw  

ABSTRACT DETAILS: Acute myeloid leukaemia (AML) is a heterogeneous disease with dismal outcome. Sunitinib is an orally active inhibitor of 

multiple tyrosine kinase receptors approved for renal cell carcinoma and gastrointestinal stromal tumour that has also been studied for AML in 
several clinical trials. However, the precise mechanism of sunitinib action against AML remains unclear and requires further investigation. For this 

purpose, this study was conducted using human AML cell lines (HL60 and KG-1) and AML patientsô mononucleated cells. Sunitinib induced G1 

phase arrest associated with decreased cyclin D1, cyclin D3, and Cdk2 and increased p27Kip1, pRb1, and p130/Rb2 expression and phosphorylated 
activation of protein kinase C alpha and beta (PKCŬ/-). Selective PKC-/- inhibitor treatment abolished sunitinib-elicited AML differentiation, sug-

gesting that PKC-/- may underlie sunitinib-induced monocytic differentiation. Furthermore, sunitinib increased pro-apoptotic molecule expression 

(Bax, Bak, PUMA, Fas, FasL, DR4, and DR5) and decreased anti-apoptotic molecule expression (Bcl-2 and Mcl-1), resulting in caspase-2, 3, 8, and 
9 activation and both death receptor and mitochondria-dependent apoptosis. Taken together, these findings provide evidence that sunitinib targets 

AML cells through both differentiation and apoptosis pathways. More clinical studies are urgently needed to demonstrate its optimal clinical appli-

cations in AML. 
KEYWORDS: Sunitinib; Differentiation; Apoptosis; PKC; Bcl-2 
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Abstract 007 
TITLE: Clofarabine in Acute Myeloid Leukemia in Adults. A Retrospective Study in Spain 
AUTHORS: Adolfo de la Fuente, G Deben, C Bethencourt, T Olave, J Bergua, L Garcia Sanchis, M Calabuig, S Solorzano, D Vilariño, JF Tomas 

AFFILIATION: MD Anderson CC Madrid, CHU A Coruña, HRU Carlos Haya, HCU Lozano Blesa, San Pedro de Alcántara, H. C. Univ de Valen-

cia, 4CHU Santiago de Compostela 

E-mail: afuente@mdanderson.es  

ABSTRACT DETAILS: Introduction: The potential and limitations of the standardized cytotoxic chemotherapy (AraC plus Antracycline) for Acute 

Myeloid Leukaemia (AML) in adult patients have been assessed in different trials. Further progress would require the contribution of alternative 
approaches for relapsed and refractory patients as well as unfit patients. Clofarabine is a second generation purine nucleoside analog approved by 

FDA and EMA in refractory pediatric ALL patients. Phase I and II studies have reported Clofarabine activity in AML. Aims: The aim of this study 

is to evaluate the experience in Spain with Clofarabine in the treatment of adult AML patients, analyzing effectiveness and toxicity profile. Meth-
ods: Eighteen Spanish centers participated in this multicenter retrospective study on AML adult patients treated with Clofarabine by compassionate 

use. Clinical records were reviewed collecting demographic date and the use of Clofarabine. Main points were complete remission as IWRv2003 

criteria and toxicity as CTCAE v3.0 of NCI scale. Results: Between July 2007 and April 2011 a total of 76 AML adult patients were treated with 
Clofarabine based chemotherapy in Spain. We obtained clinical data from 67 cases. Median age at Clofarabine treatment 51.6 years (18-77). Male/

Female: 31/33. Previous Myelodisplastic syndrome 12 (18%). Cytogenetic data was available in 61 patients (91%), and 28 of them had high-risk 

cytogenetic. Ten of these patients had had a previous ALOtransplant. Clofarabine treatment: 59 patients received CLF as salvage therapy (24 in 
AML relapse and 35 in refractory disease), median previous lines 2 (1-7), and the remaining 8 patients were untreated. Clofarabine was adminis-

tered in combination with AraC in 94% patients and 91% received a five days schedule. The most frequent Clofarabine dose/day were: 40 mg/m2/

day (41 patients), 30 mg/m2/day (11 patients), and 20 mg/m2/day (10 patients). Response and outcome: Twenty one (31.3%) patients achieved 
complete remission and 34 (50.7%) had resistant disease. The statistical analysis shows a significant difference in the CR rate between first line 

therapy (CR 82%) and savage therapy in relapsed (CR 47%) and salvage therapy in refractory (CR 21%), (p0.012). Neither adverse cytogenetics nor 

previous MDS and previous Alo transplant did influence CR rate (p0.56, p0.54 and p0.53 respectively). Toxicity: All patients presented grade IV 
hematological toxicity with grade IV neuthopenia, grade IV trombopenia and transfusion depend anemia. The incidence of extra hematological 

toxic effects were low, creatinine >3 mg/dL: 4 cases (5%); bilirubin > 3mg/dL: 9 cases (13%). Eleven (16%) patients died during induction.  
Conclusions: The revised experience in Spain with Clofarabine as compassionate use in adult AML patients confirms the effectiveness of Clofara-

bine as a salvage regimen. Of note was that, Clofarabine could potentially overcome some adverse known factors as cytogenetics. 

KEYWORDS: Leukemia,Clofarabine 
 

Abstract 008 
TITLE: Changing APL Natural History 

AUTHORS: Wing Y Au 
AFFILIATION: University of Hong Kong 

E-mail: auwing@hotmail.com 

ABSTRACT DETAILS: Oral arsenic trioxide (As2O3 Arsenol TM) has been used for the treatment of relapsed APL in Hong Kong since 1999, and 
replaced iv arsenic and BMT. A total of 52 consecutive adults in R1 (N=45) and R2 (N=7) were treated. In R1 cases remission was achieved in 

44/45 cases and 64% remained in CR2 at median of 36 months. Three CR2 patients died of unrelated causes. In 13 post As2O3 relapse (median 22 

months) retreatment gave CR3 in 12/13 cases but 9/12 relapsed again. For cases at R2, CR3 was achieved in 6/7 cases, and 83% were still in CR at 
116 months. The 3-year and 5-year OS were 79% and 66% and only age > 40 years had inferior OS  (p=0.01) and EFS (p=0.02). In addition, 4 

pediatric patients (age 6ï14) were also treated (total As2O3 dose 280-2100 mg) and were in CR at 120 (8-130) months with no adverse effects. Oral 

As2O3 was also used for maintenance in CR1 (n=79). At a median follow-up of 24 (1ï115) months, there were 8 relapses. The three-year LFS, EFS 
and OS were 87.7%, 83.7%, and 90.6% respectively. Adverse prognostic factors included male for LFS and unrelated cancers for OS but not age, 

WCC and Plt count. Among all 132 As2O3 patients, CNS relapse was the main problem and 8 (7 men, 1 woman, median age 49 years) developed 

CNS leukemia, at a median of 42 (1ï56) months. All had a history of elevated peak WCC (median 69.5 (range 26ï123) x 109/L) and 3 patients died. 
CNS relapse was more common in male (RR 6.8, p=0.001) and high WCC (for WCC > 15x109/L, RR 8.4, p=0.004). A complete epidemiological 

survey of 408 cases of APL from 1991-2001 (four 5-year cohorts: 198 men, 210 women, median age 41 (3ï89) years) further showed the arsenic 

impact. They included 318 CR and 88 induction deaths (2 case no data). Induction death were higher in earlier cohorts (p=0.035) older age 
(p<0.001), high WCC (p<0.001) and male (p=0.06). The 5-yr relapse rate (108 cases) fell from 54% to 16% (p<0.001) due to maintenance. Relapse 

was less with ATO (n=88) than ATRA (n=110, 17% vs. 38%, p=0.008) maintenance. Other relapse risk factors were age (p=0.001) high WCC 

(p=0.023) and male (p=0.056). Salvage ATRA (since 1993) and oral ATO (since 1999) improved 5-year OS from CR1 from 67% to 96% 
(p=0.006). Post CR1 deaths included relapse (n=35), cancer (n=8), BMT (abandoned after 1999, n=7), chemotherapy (n=3) and unrelated causes 

(n=6). No APL related death after CR1 occurred after 2006. Reduced induction death and relapse prevention / salvage improved 5yr OS from 44% 

to 80% in HK. Headache, dyspepsia, reversible liver function derangement and herpes zoster reactivation were reported As2O3 adverse effects. QTc 
prolongation and arrhythmias were NOT encountered. Prolonged oral-As2O3 maintenance was feasible and safe, and resulted in favorable outcomes 

for relapse prevention and salvage at all ages. It has changed the natural history of APL in Hong Kong. 

 
 

mailto:afuente@mdanderson.es


BTG2012HK 

Abstract 009 
TITLE: Study on the Expression of TGF-ɓ1 in Hyperleukocytic Acute Myeloid Leukemia 
AUTHORS: Liru Wang, Min Wang, Jianying Cui,  

AFFILIATION: Chinese society of hematology 

E-mail: wanglirumail@yahoo.com.cn  

ABSTRACT DETAILS: Backgrounds̔ Hyperleukocytic acute myeloid leukemia (AML), which has an extremely high white blood cell count in 

peripheral blood, is associated with a high early mortality. The mechanisms for Hyperleukocytic AML have not yet been fully elucidated. TGF-ɓ1 is 

one of the most potent negative regulator of proliferation, its role in the occurrence of Hyperleukocytic AML is still unknown. Aims: To investigate 
the role of TGF-ɓ1 in pathogenesis of Hyperleukocytic AML by detecting the mRNA transcription and protein expression of transforming growth 

factor-ɓ1 (TGF-ɓ1) in bone marrow cells and serum levels of TGF-ɓ1 in hyperleukocytic and non-hyperleukocytic AML patients. Methods: Bone 

marrow aspirate samples from 17 hyperleukocytic AML, 21 non-hyperleukocytic AML patients, and 17 normal controls were collected. The mRNA 
transcriptional levels of TGF-ɓ1 were detected by real-time fluorescence quantitative polymerase chain reaction (RQ-PCR). The protein expression 

levels of intracellular TGF-ɓ1 were analyzed by flow cytometry. TGF-ɓ1 serum levels were measured by double-antibody sandwich enzyme-linked 

immunosorbent assay (DAS-ELISA). Results: (1) The transcriptional levels of TGF-ɓ1: The median levels of TGF-ɓ1 mRNA in hyperleukocytic 
AML, non-hyperleukocytic AML, and normal control group were 0.0135, 0.0259, and 0.0155, respectively, no statistical difference was observed 

among these three groups (P>0.05). (2) The protein expression of intracellular TGF-ɓ1: The mean fluorescence intensity of TGF-ɓ1 in hyperleuko-

cytic AML, non-hyperleukocytic AML, and normal control group were 178±79, 160±54, and 98±18, respectively. TGF-ɓ1 expression in both hy-
perleukocytic AML and non-hyperleukocytic AML group were significantly higher than that in normal control group (P<0.05). However, there was 

no significant difference between the hyperleukocytic and non-hyperleukocytic AML group (P>0.05). The mean fluorescence intensity of TGF-ɓ1 

in AML patients was 168±66, which was significantly higher than that of in normal controls (P<0.05). (3) Serum levels of TGF-ɓ1: The serum 
levels of TGF-ɓ1 in hyperleukocytic, non-hyperleukocytic AML, and normal control group were 10.70±6.43, 8.20±6.34, and 27.97±14.55ng/ml, 

respectively. Serum levels of TGF-ɓ1 in both hyperleukocytic and non-hyperleukocytic AML group were significantly lower than that in normal 

control group (P<0.05). There was no difference between hyperleukocytic and non-hyperleukocytic AML patients (P>0.05). Conclusion: (1) This 
study show that there exists a down-regulation of serum TGF-ɓ1 level in hyperleukocytic and non-hyperleukocytic AML patients, suggesting that 

TGF-ɓ1 secreted by leukemia cells in AML patients is reduced, so the negative regulation function of TGF-ɓ1 on leukemia cells is diminished. (2) 

The transcriptional levels of TGF-ɓ1 in hyperleukocytic and non-hyperleukocytic AML patients had no differences with normal controls. However, 
the expression levels of intracellular TGF-ɓ1 in these patients were increased, with the levels of extracellular TGF-ɓ1 reduced. The results indicate 

that there may exist abnormality in the process of TGF-ɓ1 secreting outside of cells. (3) The intracellular and serum levels of TGF-ɓ1 between 

hyperleukocytic and non-hyperleukocytic AML patients have no significant differences. The results show that TGF-ɓ1 hasnôt an important impact 
on pathogenesis of hyperleukocytic AML. 

KEYWORDS: Hyperleukocytic, AML, TGF-ɓ1 

 

Abstract 010 
TITLE: Immunophenotypic profile of Acute Myeloid Leukemia with t(15;17) and t(8;21) 
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ABSTRACT DETAILS: Introduction French-American-British (FAB) classified acute myeloid leukemia (AML) according to morphology and 
cytochemistry. FAB-M2 and M3 categories now correspond to World Health Organization (WHO) subcategory of AML with t(8;21) and t(15;17) 

respectively. WHO in its latest 2008 classification, includes a separate category of AML with balanced translocation/ inversion, which comprises of 

7 categories characterized by characteristic genetic abnormalities [ i) t(8;21); ii) t(15;17); iii) inv16; iv) t(9;11); v) t(6;9); vi) inv3; vii) t(1;22)] and 2 

provisional entities [mutated NPM1 and mutated CEBPA]. It has increasingly been found that, many of these genetically distinct subgroups in AML 

possess distinctive immunophenotypic profiles, which can be correlated with underlying specific cytogenetic/molecular defects. In this study we 

evaluated the immunophenotypic profile of AML cases with t(8;21) and AML cases with t(15;17) and analyzed its usefulness in identifying the 
corresponding subgroup. Material and Methods Immunophenotypic profile of cases of AML with t(15;17) and t(8;21) were analyzed. In all cases, 

bone marrow morphologic and cytochemical examination for myeloperoxidase (MPO), periodic acid Schiff (PAS) and Perls stain; immunopheno-

typing and molecular genetic testing was done. Results From August 2010- December 2011, molecular testing for t(15;17) and t(8;21) was done in 
80 cases of AML. Of these, 13 cases were positive for t(15;17) and 17 cases for t(8;21). Immunophenotyping results were available in 8 cases with t

(15;17) and 15 cases with t(8;21). Cases in which immunophenotyping was done were analyzed. AML with t(15;17)- The median age of presenta-

tion was 21 years (range= 4-61 years), male: female ratio= 1:1. All cases were strongly positive for MPO cytochemically. Immunophenotyping 
revealed CD33 and MPO-bright positive; CD34 and HLA-DR- negative; B-lymphoid and T-lymphoid markers- negative in all cases. CD13 and 

CD117 were also positive in all cases tested, however the intensity varied form dim to moderate. AML with t(8;21)- The median age of presentation 

was 32 years (range= 6-56 years), male: female ratio= 1:2.5. All cases showed moderate to strong positivity for MPO cytochemically. On immuno-
phenotyping, positivity for CD13, CD117, CD33 and MPO were seen in all cases, however, the intensity varied from dim to bright. CD34 and HLA

-DR were bright positive in all cases, except 1 where it was dim to moderate. Of the lymphoid markers, CD19 was positive in 6 cases (5- bright 

positive, 1- dim), CD7 and CD4 in 5 cases each (2- bright positive, 3- dim each) and CD56 bright positive in 2 cases. Conclusions In the present 
study, we analyzed the immunophenotypic profile of AML with t(15;17) and t(8;21). We found, the immunophenotyic profile of the two groups to 

be clearly distinctive. All cases with t(15;17) were negative for CD34 and HLA-DR, however, these were positive in all cases with 

KEYWORDS: acute myeloid leukemia, t(15;17), t(8;21), immunophenotyping 
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TITLE: Phenotypic and genetic characterization of acute myeloid leukemia with DEK-NUP214 rearrangement 
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ABSTRACT DETAILS: Acute myeloid leukemia (AML) with t(6;9)(p23;q34) is a rare but distinct disease of which incidence is between 0.5% and 
4% among AML cases. The chromosomal aberration of t(6;9)(p23;q34) causes a chimeric fusion gene DEK-NUP214. DEK-NUP214 fusion tran-

scripts act as an aberrant transcription factor and alter translational activities. Its breakpoint has been known to be clustered in a single specific in-

tron on each chromosome 6 and 9. It has been also known to be associated with fms-related tyrosine kinase3-internal tandem duplication (FLT3-
ITD) mutation and poor prognosis. Currently, it is considered as a separate clinical entity because only allogeneic stem cell transplantation may 

improve overall survival. Here, we demonstrate the phenotypic and genetic characterization of DEK-NUP214 rearrangement in two representative 

Korean cases and the incidences of recurrent genetic abnormalities among 122 consecutive acute leukemia cases in a single institution during two 
years. 

KEYWORDS: DEK-NUP214, acute myeloid leukemia, translocation 
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Table 1. Frequencies of recurrent abnormalities in acute myelogenous leukemia in a single institution for two years 

 
 

Figure 1. Sequence analysis of the reverse transcriptase-polymerase chain reaction products. 

 
 

Abstract 012 
TITLE: Study on the Expression of BCL-2 in Hyperleukocytic Acute Leukemia 

AUTHORS: Min Wang, Liru Wang, Jianying 

AFFILIATION: Fuxing Hospital, Capital Medical University 
E-mail: wangmin812@yahoo.com.cn 

ABSTRACT DETAILS: Background: Hyperleukocytic acute leukemia (HAL) has a very high early mortality rate due to the leukostasis. Its patho-

genesis is not clear, which bring difficult to effective treatment. The B-cell lymphoma 2 (Bcl-2) promotes cell survival and impairs apoptosis, which 
is a critical step in development of various cancers. However, what is the role of BCL-2 in pathogenesis of HAL is unknown? Aims: We aim to 

detect the protein expression levels and serum levels of Bcl-2 in HAL patients, and to investigate the role of BCL-2 in pathogenesis of HAL. Meth-

ods: Bone marrow samples from 25 HAL (22 AML and 3 ALL), 29 non-hyperleukocytic acute leukemia (NHAL) (26 AML and 3 ALL), and 19 
normal controls (NC) were collected. The protein expression levels of Bcl-2 were analyzed by flow cytometry (FCM). Serum samples from 14 HAL 

(10 AML and 4 ALL), 39 NHAL (31 AML and 8 ALL), and 16 NC were collected. Serum levels of BCL-2 were measured by enzyme-linked im-

munosorbent assay (ELISA). Informed consent was obtained for all specimen collections. Results: (1) The protein expression levels of Bcl-2: The 
mean fluorescence intensity (MFI) of Bcl-2 among HAL (89±26), NHAL (93±21), and NC group (92±33) were not statistically different (P>0.05). 

The MFI among hyperleukocytic AML (HAML) (90±27), non-hyperleukocytic AML (NHAML) (93±21), and NC group (92±33) were not statisti-

cally different (P>0.05). The MFI between hyperleukocytic ALL (HALL) (78±5) and HAML group (90±27) were not statistically different 
(P>0.05). (2) Serum levels of Bcl-2: Serum levels (ng/ml) of Bcl-2 in NHAL group [1.70 (0.13~28.65)] were significantly higher than that in NC 

group [1.20 (0.13~20.63)] (P<0.017). Serum levels of Bcl-2 in HAL group [1.63 (0.10~31.05)] show a rising trend compared with that in NC. There 
was no difference between HAL and NHAL patients (P>0.017). Serum levels of Bcl-2 in both HAML and NHAML groups [1.87 (1.38~31.05), 2.06 

(0.77~28.65)] were significantly higher than that in NC group [1.20 (0.13~20.63)] (P<0.017). There was no difference between HAML and 

NHAML patients (P>0.017). The serum levels in HALL group [0.57 (0.10~1.54)] was significantly lower than that in HAML [1.86 (1.38~31.05)] 
(P<0.05). Summary: (1) The experimental results of FCM indicate that the cytoplasm BCL-2 level in AL patients is not significantly changed, and 

its level has no obvious relationship with the white blood cell count and the different cell types either myelocyte or lymphocyte. (2) The experimen-

tal results of ELISA indicate that the leukemic cells in AL patients especially in AML patients produce and secrete too much BCL-2, which inhibite 
the apoptosis of leukemic cells and involved in the pathogenesis of the disease. BCL-2 does not participate in the pathogenesis of HAL or it isnôt 

independent impact factor of the pathogenesis. The serum levels of Bcl-2 in HALL patients is significantly lower than that in HAML patients, 

which suggest that the anti-apoptotic effect of Bcl-2 in HALL patients is weaker than that in HAML patients. However, the small sample of HALL 
patients may affect the result. 

KEYWORDS: Hyperleukocytic, acute leukemia, BCL-2 

Recurrent abnormalities N  Karyotypes 

t(8;21)(q22;q22) 7 (5.7%) 45,X,-Y,t(8;21)(q22;q22)[11]/46,XY,del(16)(q22)[5]/46,XY[5] 
46,XX,t(8;21)(q22;q22)[7] 
46,XX,t(8;21)(q22;q22)[20] 
46,XY,t(8;21)(q22;q22)[12]/45,idem,-Y[8] 
45,X,-Y,t(8;21)(q22;q22)[13]/46,XY[7] 
45,X,-X,t(8;21)(q22;q22),del(9)(q22)[11] 
46,XX[9]46,XY,t(8;21)(q22;q22)[20] 

inv(16)(p13.1;q22) or t(16;16)(p13.1;q22) 3 (2.5%) 46,XY,t(16;16)(p13.1;q22)[4]/47,idem,+8[15]/46,XY[4] 
46,XY,inv(16)(p13.1q22)[16] 
46,XY,inv(16)(p13.1q22)[17]/47,idem,+22[3] 

t(15;17)(q22;q12) 9 (7.4%) 46,XY,t(15;17)(q22;q21)[20] 
46,XX,t(15;17)(q22;q21)[15] / 46,XX[5] 
46,XX,t(15;17)(q22;q12)[3]/48,idem,+2mar[6]/46,XX[11] 
46,XX,t(15;17)(q22;q12)[18]/46,XX[2] 
46,XX,t(15;17)(q22;q12)[18]/46,XX[2] 
46,XY,inv(1)(p22q32),t(15;17)(q22;q21)[3]/ 
46,XY,inv(1)(p22q32),der(15)t(15;17)(q22;q21),ider(17)(q10)t(15;17)[17] 
46,XY,t(15;17)(q22;q12)[9] 
46,XY, t(15;17)(q22;q21)[20] 
46,XY,t(15;17)(q22;q12)[13]/46,XY[7] 

t(9;11)(q22;q23) 1 (0.8%) 46,XX,t(9;11)(p22;q23)[13] 

t(6;9)(q23;q34) 2 (1.6%) 46,XY,t(6;9)(p23;q34)[20] 
45,XX,t(6;9)(p23;q34),del(14)(q32),add(16)(q24),-17[20] 

 
inv(3)(q21;q26.2) or t(3;3)(q21;q26.2) 1 (0.8%) 44~46,XY,inv(3)(q21q26),del(4)(q31),-7,+mar[cp17] 

Others 39 (32.0%)  
Normal karyotype 54 (44.3%)  
Not assessed 6 (4.90%)  
Total 122 (100.0%)  
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TITLE: Activating KIR genes reduce the risk for childhood leukemia in a dose dependent manner 
AUTHORS: Suzanne Samarani1, Julie Nocq1, Ossama Allam1, Rim Marzouk1, Ali Ahmad 

AFFILIATION: CHU Ste-Justine Research Center/University of Montreal 

E-mail: suzanne.samarani@hotmail.com 

ABSTRACT DETAILS: Humans may carry up to seventeen distinct Killer-cell Immunoglobulin-like Receptor (KIR) genes, which are located on 

chromosome 19q13.4 in a region called ñLeukocyte Receptor Complexò. The genes are tightly packed in this region in a head-to-tail fashion. The 

genes are highly polymorphic. They encode proteins that are expressed as receptors on the surface of Natural Killer (NK) cells and a subset of anti-
gen-experienced CD8+ T cells. Of the fifteen KIR genes, nine encode inhibitory, and six encode activating receptors. Two of the KIR genes do not 

encode any protein and act as pseudogenes. The KIR receptors regulate functional activities of NK and CD8+ T cells in the body. In this regard, the 

activating KIR genes (KIR2DS1, KIR2DS2, KIR2DS3, KIR2DS4, KIR2DS5 and KIR3DS1) encode the receptors with short cytoplasmic tails 
lacking inhibitory motifs. When stimulated, they induce activating signals to the immune cells. In addition to gene polymorphism, KIR haplotypes 

vary from one another with respect to their contents of different activating KIR genes. Each KIR haplotype may carry from zero to a full comple-

ment of the six activating KIR genes. Consequently, human genomes may carry none to six different activating KIR genes. Since NK cells are 
known to kill tumor cells, we hypothesized that activating KIR genes may provide resistance to the development of leukemia in children. To test 

this hypothesis, we performed a case-control study in which we determined the frequencies of each of the six activating KIR genes in children suf-

fering from Acute Lymphoblastic Leukemia of B or T cell origin (B-ALL) or T-ALL vis-à-vis healthy controls. Here we show for the first time that 
the inheritance of activating KIR genes is associated with a significantly reduced risk for both B-ALL and T-ALL in children. Interestingly, the risk 

decreased progressively as the number of activating KIR genes increased in the genome of the individual. In adjusted analyses, p-values for the 

associations were as low as 1.14x10-7. The results suggest that activating KIR genes decrease risk for developing leukemia in children. This recep-
tor/ligand system may serve as molecular targets for developing novel anti-leukemia drugs.The study was supported by a research grant (2010-

700554) from the Canadian Cancer Society Research Institute (CCSRI). 

 

Abstract 014 
TITLE: PCR-heteroduplex analysis of TCR gamma gene in T-acute lymphoblastic leukemias: implications in the detection of minimal residual 

disease. AIIMS experience 

AUTHORS: Sunita Chhikara, Sudha Sazawal, Rekha Chaubey, Rekha Kataria, Manorajan Mahapatra , Renu Saxena 

AFFILIATION: Department of Hematology, All India Institute of Medical Sciences, New Delhi, India 

E-mail: rekha79_aiims@yahoo.co.in 
ABSTRACT DETAILS: Background:T-cell acute lymphoblastic leukemia (T-ALL) is one of the commonly occurring type of leukemias in India. 

The percentage of T-ALL in India is very high (20ï44%) when compared to the Western countries (10ï20%).Although 60ï70% of the patients 

achieve remission, later on 30ï40% of the patients relapse due to the persistence of clonogenic residual leukemic cells during treatment. Detection 
of MRD remains one of the major goals in the treatment of acute lymphoblastic leukemia (ALL). Clonal markers identified at diagnosis may be 

used as targets for monitoring and quantitating the minimal residual disease (MRD) and can provide prognostic information of the patients.  It has 

been reported that immunoglobulin (Ig) and T-cell receptor (TCR) gene rearrangements are excellent patient-specific targets for clonality studies 
and monitoring of acute lymphoblastic leukemia (ALL). AIM :To evaluate the incidence of particular gene rearrangements and observe alteration of 

rearrangement profile at diagnosis of ALL and subsequent relapse. METHODS:Bone marrow samples from 26 patients at presentation and at follow 

up were analyzed by polymerase chain reaction (PCR) in which junctional region of rearranged IgH, TCRG genes  has been amplified and their 
heteroduplex analysis was performed by polyacrylamide gel RESULTS: Bone marrow samples from 26 T-ALL patients available at presentation 

and at regular intervals for follow up were analyzed. It was observed that the TCR ɔ rearrangement involving 16/26 cases (61.53%) was present in 

one patient at presentation in with V ɔI-  Jɔ1.11.1/2.1 (6.25%) and in six patients  with V ɔII-Jɔ1.11.3/2.3 (37.5%), in four patients with V ɔIII -Jɔ1.11.3/2.3 

(25.01%)and  in five patients with V ɔIV-Jɔ1.11.3/2.3 (31.25%).  All these  clonal markers were used to monitor MRD in remission/relapse bone mar-

row samples for periods ranging from 6 to 36 months after diagnosis. It was found that patients who relapsed and further died revealed a continuous 

PCRïHD positivity in their clinical remission bone marrow samples. Moreover, in this study , HD analysis established identical diagnostic clone at 
relapse. Patients who are in long-term clinical and morphological remission achieved PCRïHD negativity in their 8ï12 months  bone marrow re-

mission samples and continue to be PCRïHD negative. All patients were PCRïHD positive at the end of induction therapy even when they were 

reported to be in clinical and morphological remission. One patient in six months clinical and morphological remission is still PCR-HD positive and 
is being followed up. MRD monitored in six patients with two diagnostic PCRïHD positive clonal markers reveal an identical pattern ensuring 

circumvention of false positive and negative results. CONCLUSION:The results of this study suggested that PCR followed by HD analysis is a 

useful technique to monitor MRD in remission/relapse samples in ALL patients. 

 

Abstract 015 
TITLE: Does Hepatitis B immunization administered to previously unimmunized children during intensive phase treatment of acute lymphoblastic 

leukemia work?  
AUTHORS: Uttam Kumar Nath, Prantar Chakrabarti, Siddhartha Sankar Ray, Utpal Chaudhuri 

AFFILIATION: Institute of Haematology & Transfusion Medicine, Medical College Kolkata 

E-mail: nath.uttam@gmail.com  
ABSTRACT DETAILS: Background: India has intermediate endemicity of Hepatitis B infection, with Hepatitis B surface antigen (HBsAg) preva-

lence between 2% and 10%. Children with acute lymphoblastic leukemia (ALL) are at increased risk of hepatitis B infection as a result of both their 

underlying condition, and their treatment. Moreover, considering that safe blood is not universally available in India due to lack of routine nucleic 

acid testing (NAT) facilities in blood banks for donor screening, the risk is increased manifold during the initial period of intensive chemotherapy 

when the requirement of blood product transfusion is highest. Objective: To find whether hepatitis B vaccine administered during intensive phase of 

chemotherapy in previously unimmunized children with ALL renders protection against hepatitis B infection. Methodology: In this single-center 
study, we screened 55 consecutive ALL patients of age < 18 years for HBsAg and Hepatitis B core antibody (anti-HBc) at the time of diagnosis. In 

every instance, an attempt was made to check the childôs immunization records after admission. Only written documentation of immunization show-

ing the exact dates of vaccinations was accepted as valid. In children with documented prior vaccination, anti-HBs titer was measured. Individuals 
were considered immune if they had completed a series of hepatitis B vaccine and had Hepatitis B surface antibody (anti-HBs) titer > 10 IU/L. All 

the unimmunized children were given three doses of Hepatitis B vaccine at 0, 1, and 6 months during the intensive phase of treatment, the first dose 

being administered before starting corticosteroid induction. The anti-HBs titer was not routinely tested after vaccination. Those who remained sero-
negative for HBsAg were revaccinated with three doses of vaccine after completion of 2 years of maintenance chemotherapy. Results: Out of 55 

patients, only 2 patients (3.6%) had documented hepatitis B vaccination; both of them had anti-HBs titer > 10 IU/L at diagnosis. None were HBsAg 

reactive, and three children who were reactive for anti-HBc were started on Lamivudine from day 1 of induction therapy till the end of maintenance 
therapy. Of the 53 unimmunized patients, 10 children (18.2%) subsequently became HBsAg reactive, mostly in the reintensification and mainte-

nance phases. All of them had evidence of HBV replication and were started on antiviral treatment. Conclusion: In spite of concerns that unimmu-

nized children with ALL vaccinated during intensive phase of chemotherapy may not mount an optimum immune response to hepatitis B vaccine, 
the authors feel that this strategy may provide vital protection from transfusion-transmitted HBV infection during the period when they need the 

maximum blood product transfusion. Further studies are essential to provide maximum protection of this high-risk group from a vaccine 
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preventable infection like hepatitis B. 
KEYWORDS: ALL, Hepatitis B, immunization, vaccine 

 

Abstract 016 
TITLE: A study on the expression of BCR-ABL transcript in Mixed Phenotype acute leukemia (MPAL) cases using the Reverse transcriptase  

polymerase reaction  
AUTHORS: Dr. Prateek Bhatia, Jogeshwar Binota, Prof. Neelam Varma, A/Prof.Deepak Bansal, Prof. Subhash Varma 

AFFILIATION: Department Of Pediatrics, APC, PGIMER, India, Senior Lab Technician 

E-mail: prateekbhatia@rediffmail.com  
ABSTRACT DETAILS: Introduction: The MPAL comprise 2-5% of all acute leukemia. The present WHO 2008 classification has separated two 

groups in MPAL based on t(9;22) positivity and MLL rearrangement. Aims & Objectives: The aim of the present pilot study is to note the incidence 

of BCR-ABL transcript in MPAL cases using the RT-PCR assay and to correlate the status with hematological remission post induction. Materials 
& Methods: A total of 10 MPAL cases classified on Flow-cytometry based on the current WHO 2008 criteria were enrolled. In all the cases Bone 

marrow or peripheral blood sample in EDTA was processed for molecular studies and the RT-PCR reaction carried out using primers specific to the 

t (9;22) and t(4;11) translocation. The post induction check marrow slides were also reviewed. Results: Out of the total 10 MPAL cases, 7/10 (70%) 
were adult and 3/10 (30%) pediatric cases. A total of 4/10 (40%) cases showed positivity for the t(9;22) transcript and none for t (4;11). Of the 4 

positive cases, 3/10(30%) were adult cases and 1/10(10%) pediatric case. The BCR-ABL transcript type in adult cases was b3a2 (p210) in 2/3 

(66%) and e1a2 (p190) in 1/3 (33.3%) case. The single pediatric case was positive for b3a2 transcript. Discussion & Conclusion: All the 4 positive 
MPAL cases presented with high TLC and low platelet count (p<0.05). The positive cases also showed hematological remission at post induction 

check marrow (blasts<5%). This could partly be explained due to good response to the imatinib added to the treatment protocol. 

KEYWORDS: Adult, MPAL, Pediatric, RT-PCR, Transcript 
 

Abstract 017 
TITLE: B-cell leukemic drug resistance to chlorambucil is overcome by its conjugation to a targeting peptide 
AUTHORS: Michael Firer, Gary Gellerman, Sofia Baskin 

AFFILIATION: Ariel University Center, Ariel, Israel 

E-mail: firer@ariel.ac.il 
ABSTRACT DETAILS:  We previously demonstrated that targeting drugs via small molecule carriers with high affinity to receptors on target can-

cer cells overcomes the propensity of chemotherapy to induce the selection, development, and outgrowth of drug resistant hematopoietic cancer 

clones. However, fulfilling the clinical potential of such targeted drug delivery (TDD) approaches also depends on the synthetic system used to 
prepare the carrier-drug conjugates. The ability to conjugate several and different anti-cancer drugs to a cell targeting carrier via appropriate linkers 

would enhance current approaches to develop carrier-drug conjugates with improved therapeutic efficacy. Moreover, the possibility of engineering 

deviations in time release of different drug moieties from such multi-conjugates suggests that employing dendrimeric linkers with multiple attach-
ment and controlled release capabilities may represent a significantly improved architecture for drug multi-linkingïmulti-released properties in 

TDD. As a first step towards preparing such conjugates, we used solid-phase synthesis to prepare multi-drug conjugates and tested their cytotoxic 

potential.. For this purpose, a 13mer peptide derived from the Myelin Basic Protein (pMBP) was used as the carrier peptide to target Chlorambucil 
(Chlor) to murine MBP B-cell leukemic cells bearing specific antibodies to pMBP. Initially, MBP cells as well as a different B-cell leukemic cell 

line (BCL-1) were both resistant to Chlor. However, exposure of the cells to a bioconjugate of pMBP-Chlor completely and specifically reversed the 

resistance of MBP cells but not that of BCL-1 cells. These results highlight the possibility that bioconjugates comprising peptides targeted to B-cell 
leukemic cells could allow for more effective use of drugs with a proven clinical history in hematological cancer. We then compared the dose re-

sponse curves of MBP cells exposed to bioconjugates carrying single (pMBP-Chlor-1) or multiple (pMBP-Chlor-2 or pMBP-Chlor-4) copies of 

Chlor. At equivalent doses of Chlor, there was a statistically significant enhancement in cytotoxic activity of multi-drug copy conjugates versus 

single-drug copy conjugates. These data suggest that the increased efficacy of multi-dose conjugates is not only related to the potential amount of 

drug that might be delivered to the cell but also to the mode of delivery. Delivering the same dose of drug through receptor-mediated endocytosis is 

more efficient and efficacious than delivery of free drug through non-specific cell uptake. In conclusion, the results of this study demonstrate that 
the use of multifunctional dendrone linkers that bear several covalently bound cytotoxic agents to one carrier molecule have enhanced efficacy for B

-cell hematological cancer cells. 

KEYWORD: B-cell leukemia, targeted drug delivery, drug resistance 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 

Abstract 018 
TITLE: Assessment of clinico- hematological characteristics and outcome of chronic lymphocytic leukemia patients: A Single Institution Study 

from Northern India 

AUTHORS: Ajay Gogia, Atul Sharma, Vinod Raina, Lalit Kumar, Rajive Kumar, Ritu Gupta, Sreeniwas Vishnubhatia 
AFFILIATION: All India Institute of Medical Sciences, Delhi, India 

E-mail: ajaygogia@gmail.com 

ABSTRACT DETAIL: Background: Chronic lymphocytic leukemia (CLL) is the most common lymphoproliferative disorder, nearly 30% of adult 
leukemia in the West. In India it accounts for 2-5% of all adult leukemia. There is paucity of data on CLL from India. Methods: The clinico-

hematological profile, treatment outcome and prognostic factors for survival were assessed in 285 patients seen at AIIMS, New Delhi, a large terti-
ary referral centre, over a period of 11 years. Results: There were 209 males and 76 females. The median age was 59 years (28-90 years).  
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One hundred fourteen patients (40%) were aged 55 years or less (young CLL patients). The common presenting features were lymphadenopathy 
61%, splenomegaly 51%, hepatomegaly 40% fatigue 23% and fever 17%. Median total leucocyte count at presentation was 50 X109/L. Clinical Rai 

stage distribution was: stage 0 - 10%, stage I - 16%, stage II - 33%, stage III -20 % and stage IV - 21%. Sixty three patients (22%) were asympto-

matic and diagnosed incidentally during routine physical examination. ZAP 70 and CD 38 was evaluated by flowcyotometery in eighty patients. 
Fifty percent of patients received treatment at presentation. Ninety seven received Chlorambucil based (ORR-69%, CR 3%) and 27 patients received 

Fludarabine based (ORR-88%, CR-44%) chemotherapy. Median overall survival (OS) and event free survival (EFS) was 5.1 years and 4.6 years, 

respectively, with median follow up period of 2.9 years. Fludarabine was more toxic as half of patients developed febrile neutropenia and various 
infections. Advanced clinical stage (Rai III and IV) was associated with poor OS [HR 2.46 (95% CI 1.19-5.11) p =0.001] and EFS [HR 2.78 (95% 

CI 1.74-4.46) p <0.001]. Conclusion: Majority of patients presented with advanced stage. Young population were more and incidental diagnosis 

were less. Fludarabine is less commonly used as first line therapy. Advanced clinical stage (Rai III and IV) was associated with poor OS and EFS. 
ZAP 70 and CD 38 did not correlate with disease progression. 

KEYWORDS: CLL, chronic lymphocytic leukemia,survival analysis 

 

Abstract 19 
TITLE: Flow Cytometric Immunophenotyping of Regulatory T Cells in Chronic Lymphocytic Leukemia and Use of a Novel Antibody Panel with 

CD127 a 

AUTHORS: Alakananda Dasgupta, Manoranjan Mahapatra, Renu Saxena 
AFFILIATION: All India Institute of Medical Sciences 

E-mail: alakanandadasgupta@gmail.com  

ABSTRACT DETAILS: This study analyzed the frequency of Regulatory T cells (Tregs) in chronic lymphocytic leukemia (CLL) by  
multiparameter flow cytometric immunophenotyping. Treg enumeration was done using whole blood lysis and cell separation by I Magnet and T 

lymphocyte enrichment set on 20 CLL patients and 10 age- and sex-matched controls. Antibodies used were CD4PerCPCy5.5, CD25APC, 

CD127PE, and FoxP3AlexaFluor488. Patients showed significantly increased frequencies of Tregs (21.42%±6.44%) as compared to controls 
(2.23%±0.5%%, p=0.0001), a significantly higher percentage than that identified by previous studies, possibly indicating a different prognosis of 

CLL in different parts of the world and more precisely, a worse prognosis of CLL in the Indian population. A higher frequency of Tregs was also 
seen in advanced stage of disease (p =0.001) with significantly reduced frequencies of Tregs in CLL patients after chemotherapy (p=0.01).  

A significant proportion of CD127low/-FoxP3+ Tregs expressed only low levels of CD25 (21.68%±3.59% in cases and 19.46%±3.76% in controls). 

Thus, CD127 appears to be a better marker than CD25 for the identification of CD4+FoxP3+ T cells distinguishing up to 34.89%±13.84% (in cases) 
and 4.15%±2.22% (in controls) (p<0.0001) of CD4+ T cells as potential Tregs. Our results suggest that the specificity and sensitivity of 

CD4+CD127low/- cells is comparable to that of CD4+FoxP3+ which is the gold standard and can be used as an alternative. This novel flow  

cytometric antibody panel with a fewer number of antibodies is cost-effective and can be used to enumerate Tregs in the context of resource limita-
tion.  

KEYWORDS: Chronic Lymphocytic Leukemia, Regulatory T cell, FoxP3, CD4, CD127low/-, CD25high. 

 
Table 1:Patient Characteristics Table 2: : Sensitivity, specificity, positive predictive value and negative predictive value for various 

combinations of markers which can be used as screening test for assessing Regulatory T cells  
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TITLE: Regulatory T-cells in B-cell Chronic Lymphocytic Leukemia: Role in disease progression and autoimmune cytopenias 
AUTHORS: Deepesh Lad, Subhash Varma, Neelam Varma, Pankaj Malhotra, Man Updesh Singh Sachdeva, Parveen Bose 

AFFILIATION: Post Graduate Institute of Medical Education and Research, Chandigarh, India 

E-mail: deepesh.kem@gmail.com  
Deepesh Lad1, Subhash Varma1, Neelam Varma2, Pankaj Malhotra1, MUS Sachdeva2, Parveen Bose2 

Introduction : Regulatory T -cells (Treg) have been shown to be important for balance of tolerance, autoimmunity and oncogenesis.  In autoimmu-

nity, a decrease in Treg correlates with severity of disease. Increased frequency of Treg cells have been correlated with tumor progression in various 
cancers including chronic lymphocytic leukemia (CLL). CLL is unique in that way to be at the crossroads of oncogenesis and autoimmunity. In-

creased formation and survival of CD4+CD25highFOXP3+ T-cells (Treg) has been shown in previous studies in CLL. Furthermore there is con-

trasting data to show that Treg cells are associated with good prognosis in some lymphomas. The exact role of Treg cells in the clinical presentation 
and progression of disease in CLL is still unclear. 

Aims and Objectives: To define the role of Tregs in clinical presentation, disease progression and autoimmune cytopenias in CLL.  

Materials and Methods: 32 treatment naive CLL patients and 10 normal healthy volunteers were evaluated in this prospective study. Investigations 
included clinical examination, biochemical tests, complete blood counts, bone marrow examination and multicolor flowcytometry (FCM). More 

stringently defined specific markers (CD4+CD25highCD127low FoxP3+) were used to enumerate Tregs. FCM analysis was performed on FACS 
Calibur flow-cytometer (BD Biosciences) using CellQuest® software. Diagnosis of autoimmune hemolytic anemia (AIHA), autoimmune  

  
Characteristics 
  

  
No. of 

Pts (% ) 
Rai clinical stage 
O 
I 
II 
III  
IV 
Not available  

  
0 (0) 
5 (25) 
3 (15) 
6 (30) 
1 (5) 

ZAP-70 expres-
sion (cut-off 

20%) 
Positive  
Negative 
Not available  

  
 

 

10 (50) 
7 (35) 
3 (15) 

CD38 expression 
(cut-off 20%) 
Positive 
Negative 
Not available 

  
 

 

4 (20) 
13 (65) 
3 (15) 

Marker combination  Sensitivity 

(%) 
(95% CI) 

Specificity (%) 
(95% CI) 

Positive Pre-

dictive Value 

(%) 
(95% CI) 

Negative Pre-

dictive Value 

(%) 
 (95% CI) 

CD4+FoxP3+ 95 (73.1-99.7) 95 (73.1-99.7) 95 (73.1-99.7) 95 (73.1-99.7) 

CD4+CD25+ CD127low/- 80 (55.7-93.4) 80 (55.7-93.4) 80 (55.7-93.4) 80 (55.7-93.4) 

CD4+CD25+ CD127low/-FoxP3+ 90 (66.9-98.2) 90 (66.9-98.2) 90 (66.9-98.2) 90 (66.9-98.2) 

CD4+ CD127low/- 90 (66.9-98.2) 90 (66.9-98.2) 90 (66.9-98.2) 90 (66.9-98.2) 

CD4+ CD127low/-FoxP3+ 90 (66.9-98.2) 90 (66.9-98.2) 90 (66.9-98.2) 90 (66.9-98.2) 

CD4+CD25+ 65 (40.9-83.7) 65 (40.9-83.7) 65 (40.9-83.7) 65 (40.9-83.7) 

CD4+CD25+ FoxP3+ 85 (61.1-96) 85 (61.1-96) 85 (61.1-96) 85 (61.1-96) 
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thrombocytopenia (ITP) and pure red cell aplasia (PRCA) was made according to standard criteria.  
Results: Study group included 20 male and 12 female CLL patients. The mean age was 64.2 years; with 8/32 (25%) patients being <55 years. 17/32 

(53.12%) patients were categorized to Binet stage A and 20/32 (62.5%) were asymptomatic at diagnosis. 25 patients completed follow-up investiga-

tions at 6 months. Disease progression as assessed by NCI-WG guidelines, occurred in 12/25 (48%) patients. Autoimmune cytopenias occurred in 
8/32(25%) patients. 3 of them at disease presentation and remaining 5 were diagnosed on follow-up. AIHA was diagnosed in one, ITP in 4 and 

PRCA in 3 patients. Mean Tregs % was lower in CLL patients (0.98±0.94) as compared to the controls (2.89±1.46) (p=0.0026). However, CLL 

patients had significantly higher absolute Treg cell count than the controls (581.63±734.5 vs. 83.89±55.45) (p=0.0006). While the mean % Treg 
increased by 46% (not significant, p >0.05) from stages A and B (early CLL) to stage C (advanced CLL). The increase in mean absolute Treg count 

was significantly higher 384% (p<0.005). Absolute Treg count was significantly higher in patients having autoimmune cytopenias at presentation as 

well as on follow-up. Mean absolute Treg counts were not significantly different between ZAP70 positive and negative CLL patients (p=0.1), as 
well as between CD38 positive and negative CLL (p=0.15). There was a strong inverse correlation between lymphocyte doubling time and absolute 

Treg count (p=0.03) as well as lymphocyte doubling time and % Treg cells (p=0.006).  

Conclusion: Absolute Treg cell counts (rather than % Treg) are increased in CLL patients compared to controls and also increased with disease 
severity. Absolute Treg counts may be more important than % Tregs in CLL pathogenesis. Tregs also have a strong inverse relation with lympho-

cyte doubling time, also indirectly confirming the role of Tregs in disease progression. We also found Tregs to be increased in patients with autoim-

mune cytopenias. Autoimmune cytopenias may be viewed as a continuum of CLL disease itself rather than a complication of advanced disease. 
Key words: Chronic lymphocytic leukemia, Regulatory T-cells, Lymphocyte doubling time, Disease progression, Autoimmune cytopenia 

 

                   
Figure1. Mean Absolute Treg count vs.  Binet staging         Figure2. Correlation of LDT and Absolute Treg count 

                                                                                                     Spearman correlation coefficient r = - 0.42, p = 0.03 
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TITLE : Muehrcke Lines of fingernails in a Ph. +ive ALL: Case report with review of literature. 
AUTHORS: Aleem Jan, Samoon Jeelani, Waheed Abdul, Vikas Sharma, Aejaz Aziz 

AFFILIATION: SKIMS, Srinagar, India 
E-mail: aleem.athar@yahoo.comt 

ABSTRACT DETAILS: INTRODUCTION Introduction: White transverse paired lines initially described to be associated with severe chronic 

hypoalbuminemia, renal disease and sickle cell anemia pursuant to abnormality in vascular bed of nail. Herein we share a case of Ph +ive lym-
phoblastic leukemia who developed these lines and did not have any contributing factors attributed thus far. Was it a case in isolation or a possible 

link exist? On surfing of literature we did not come a across a report of association in a manner akin to our case. Case summary: 35 year old male 

with morphological and marker evidence of CALLA +ive ALL and cytogenetic evidence of being Ph +ive, 98% positivity by FISH, was put on 
modified BFM 90 with upfront Imitinib 400 mg per day. After completion of Day 35 , marrow was in remission and Bcr/abl by RQ- PCR was in the 

range of o.967%. Patient receiving chemo as per protocol , transplant option explored, offered and as of now workup in that behalf underway, si-

multaneously received intensification part of protocol also. Resident on round presented a finding in nail bed of parallel transverse lines involving 
nails of both hands with normal appearing nail bed in between , which he suggested to be fungal unlikely, though evaluation for that was also done 

and ruled out.(photograph of index case attached) As a curiosity literature was reviewed. Review of literature: Muehrcke first described 

paired ,narrow, white transverse lines in a series of 65 patients with severe chronic hypoalbuminemia , further association with several conditions 
including Hodgkins disease,pallegra, renal failure, sickle cell anaemia or nail damage from paraquat as well stand reported. Trauma induced lines 

tend to be more linear. Further illumination of nail is achieved with penlight placed against finger pulp shining up through the nail. If discolouration 

is in matrix or soft tissue, its exact position is identified, howover if upon illumination , discolouration disappears, it is more likely to be in vascular 
bed. Nail changes associated with systemic disease as opposed to trauma often occur in the matrix and time at which initial insult occurred can be 

deduced by measuring distance from cuticle to leading edge of pigmentation with rate of nail 

growth being about 0.1-0.15mm/d. Nixon in 1976 reported a patient with globlastoma who was 
receiving therapy with Procarbazine hydrochloride,vincritine sulphate and carmustine,developed 

broad white bands on proximal half of nail three months later. Schwartz and Vickerman reported 

appearance of paired, white ,transverse lines on nails of a woman with squamous cell carcinoma of 
left main bronchus. She was treated with a combination of cisplatinum,doxorubicin,vincritine and 

cyclohexylchoroethylnitrosurea(CCNU) These lines were referred by them as Muehrcke 

lines.Within one day of noticing these lines, her serum albumin level was at 3.4 g/dl( ref. 3.5-5g/
dl) James and Odom reported a case of a 75 year old woman who developed horizontal bands on 

all 10 fingernails while being treated with a combination ofcyclophosphamide, doxorubicin and 

vincristine for Histiocytic lymphoma. Renal parameters and serum albumin was in reference 
range. Imitinib amongst other well described sideeffects is known to cause hyperpigmentation 

which is surely in contrast to what description these lines  

KEYWORD:CML,IMITINIB,HYPOPROTENEMIA,PIGMENTATION 
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TITLE: Clinical and Laboratory Study of Chronic Myeloid Leukemia in Iraqi Kurdistan 

AUTHORS: Mohamad Omar, Anwar Sheikha 
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E-mail: mohamadomar79@hotmail.com 

ABSTRACT DETAILS: Background Chronic Myeloid Leukemia (CML) is a clonal hematopoietic stem cell disorder. It was the first malignancy 
found to be associated with a recurring chromosomal abnormality ñPhiladelphia Chromosomeò; result from the translocation of genetic material 

from one chromosome to another to form fusion gene (BCR/ABL) and it was the first disease in which the fusion gene was recognized as giving rise 

to an abnormal fusion protein fundamental in the pathogenesis of the disease. It is now the first disorder in which a therapeutic agent Imatinib  
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Mesylate ñGlivecò has been designed to specifically target the molecular defect with potential for cure. Objectives 1) Evaluate all the clinical and 
laboratory data regarding this interesting type of chronic leukemia. 2) Classify CML cases into various prognostic risk groups on the basis of inter-

national Sokal scoring system. 3) Availability and source of Glivec and what other options of treatments are offered when Glivec is not available 

Patients and methods Descriptive study was conducted at Nanakaly and Hiwa hospitals in Erbil and Sulaimaniya respectively from 1st of December, 
2008 to 30th of June, 2009. A total of 100 CML patients were selected randomly. The study was retrospective and prospective. Clinical examination 

and laboratory investigations were performed for all included patients and they were subjected to international Sokal scoring system. The results 

were compared with other studies. Results: The mean age of the group was 42.8 ± 13.23 years, ranging between 15 and 87 years. The M:F ratio was 
(1:1.08). The commonest symptoms at onset were easy fatigability, weight loss and abdominal fullness. At presentation the mean white cell count 

was 164,000/µL. At presentation the mean percentage of blast cells in peripheral blood was 3% and 4% in marrow. Ph chromosome and BCR/ABL 

was available for 18 cases and was positive for all of them. According to International Sokal scoring system the patients were divided in to 3 
groups: group A CML patients with good prognosis (91%), group B moderate prognosis (7%) and group C poor prognosis (2%). Conclusions The 

mean age of presentation of CML patients in this study is lower than documented in developed countries. The most common presenting features of 

this group were easy fatigability, weight loss and abdominal fullness. Majority of cases in this study were belonged to the good risk group 91%. 
Seven percent were moderate risk group and 2% poor risk group. The significant prognostic indicators among the groups were platelet count, pe-

ripheral and marrow blast cells percentage. Patients with poor prognosis were associated with high platelet count, high peripheral and marrow blast 

cells percentage. 
KEYWORD: CML, Leukemia, Philadelphia chromosome, Sokal score 
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TITLE: Head-to-head Comparison of Nilotinib and Dasatinib about Imatinib-resistant CML in Korea 
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ABSTRACT DETAILS: Backgrounds Treatment with nilotinib or dasatinib, highly potent BCR-ABL kinase inhibitors, has resulted in high rates of 

complete cytogenetic response and progression-free survival among patients with chronic myeloid leukemia (CML) in the chronic phase, after fail-
ure of imatinib treatment. We compared the efficacy and safety of nilotinib and dasatinib for the 2nd line treatment of patients with Imatinib-

resistant chronic-phase (CP) CML, retrospectively. Methods In this Korean multicenter study, 104 patients with imatinib resistant CP CML were 

treated by dasatinib (71 patients; 100 mg, 52 patients; 140 mg, 19 patients) or nilotinib (33 patients; 800 mg, 32 patients; 600 mg, 1 patient). The 
purpose of this study was to compare rates of cytogenetic response, major molecular response (MMR), progression-free survival (PFS) and overall 

survival, and toxicities of nilotinib and dasatinib treatment of imatinib resistant or intolerable patients with CML-CP. Results For dasatinib and 

nilotinib group, median ages (52 years old vs. 54), median durations of CML (22 months vs. 16) before receiving dasatinib or nilotinib and Sokal 
scores were comparable. After median follow-up durations of 18.3 months of dasatinib group and 24.2 months of nilotinib group, the rates of MMR 

were 46.5% for dasatinib group and 54.6% for nilotinib group (p=NS) and the rates of major cytogenetic response rates (CCgR+PCgR) were 77% 

for dasatinib group and 73% for nilotinib group (p=NS). There was no difference in progressions to accelerated or blast phase on treatment, includ-
ing clonal evolution, in both groups (24-months PFS; dasatinib 79%, nilotinib 84%; p=0.395). And overall survival rates were also comparable in 

both treatment groups (36-months OS; dasatinib 81%, nilotinib 79%; p=0.866). The safety profiles of the two treatments were compared. Overall, 

all grades pleural effusion events occurred in 14% of dasatinib group and 1.4% of nilotinib group and all grades liver function abnormality events 
(AST, ALT and bilirubin elevations) occurred in 7% of dasatinib group and 24.2% of nilotinib group. Grade 3 or 4 neutropenic toxicities were more 

common in dasatinib group (21.1%) compared with nilotinib group (9.1%). Conclusions Nilotinib and dasatinib showed similar response rates and 

survival rates in the treatment of imatinib resistant CML-CP, but toxicity profiles were different. 
KEYWORD: CML, Nilotinib, Dasatinib 

 

 

 

 

 
 

 

 
 

 

 
 

 

 

Abstract 24 
TITLE: Growth inhibition and induction of apoptosis in K562 human chronic leukemic cells by abnobaVISCUM Flaxini, mistletoe extracts from 

ash tree 

AUTHORS: Young Rok Do, Yu-Kyung Park, Byeong-Churl Jang, Jin Young Kim, Ki Young Kwon 
AFFILIATION: Dongsan Medical Center, Keimyung University, Korea, Republic of, Department of Medical Genetic Engineering, Division of 

Hemato-oncology, Department of Medicine 

E-mail: dyr1160@dsmc.or.kr  
ABSTRACT DETAILS: Evidence suggests that extracts from mistletoe (Viscum album L.) have anti-cancer effects on many human cancers. Little 

is known about the relationship between mistletoe extracts and hematological malignancies. In this study, we investigated the effect of abnobaVIS-

CUM Flaxini, a commercially available mistletoe extracts from ash tree, on growth of K562 human chronic leukemic cells. Results of cell count and 
DNA fragmentation assays demonstrated that there was strong growth suppression and induction of apoptosis in K562 cells after treatment with 

abnobaVISCUM Flaxini at 2 ug/ml for 8 h. Western blot and RT-PCR analyses revealed that abnobaVISCUM Flaxini treatment also led to activa-

tion of caspase-9 and -3 and PARP cleavage, but had no effect on expression of death receptor (DR)-4 and -5 in K562 cells. Expression of Bak and 
Bax was not changed, but that of Mcl-1 protein was strongly repressed in abnobaVISCUM Flaxini-treated K562 cells. Moreover, while treatment 

with abnobaVISCUM Flaxini decreased phosphorylation of ERK-1/2 and PKB, it stimulated phosphorylation of JNK-1/2 and p38 MAPK in K562 

cells. Importantly, pharmacological inhibition studies demonstrated that treatment with z-VAD-fmk (a pan-caspase inhibitor), but not SP600125 (a 
JNK-1/2 inhibitor) or SB203580 (a p38 MAPK inhibitor), suppressed abnobaVISCUM Flaxini-induced loss of survival and apoptosis in K562 cells, 

and z-VAD-fmk also blocked abnobaVISCUM Flaxini-induced Mcl-1 protein down-regulation. Induction of ER stress was also seen in abnobaVIS-

CUM Flaxini-treated K562 cells, as judged by increased phosphorylation of eIF-2Ŭ and expression of GRP78 and CHOP, three known ER stress 
sensors. Collectively, these findings provide the first evidence of abnobaVISCUM Flaxini-mediated anti-survival and apoptosis inducing effects on 

K562 cells via activation of caspases, Mcl-1 down-regulation, and triggering ER stress. 
KEYWORDS: mistletoe extract; apoptosis; caspases; Mcl-1; ER stress; K562 
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Abstract 25 
TITLE: Does CML present at younger age in Asian population; implications;decade long tertiary center experience. 

AUTHORS: Aleem Jan, Samoon Jeelani, Sajad Geelani, Sushil Sharma, Yasir Bashir, Khurshid Ahmad, Aejaz Aziz 

AFFILIATION: SKIMS 

E-mail: aleem_maleem@yahoo.co.in  

ABSTRACT DETAILS: chronic myeloid leukemia, a clonal expansion of haematopiotic progenitor cells charecterised by myeloid 

hyperplasia, leuucocytosis with basophilia and splenomegaly. Phasic disease comprising of chronic phase, acclerated phase and 

blast crisis.Eversince discovery by Nowel and Hungerford in 1960 of Ph. chromosome t(9;22)(q34;q11) with abl oncogene from 

chromosome 9 and Bcr on chromosome 22 coupled with era of targetted therapy with TKI and there subsequent generations trans-

formed the outlook of this disease. Transplant and TKI, Imitinib in particular going neck to neck as initial choice and even the most 

unfavourable prognostic score not sufficient enough to justify stem cell allograft without Imitinib trial.The same scenerio stil l holds 

ground yet difficulty surfaces when good proportion of cases present at younger age , which we have experienced in our series over 

a decade. How to weigh a risk versus benefit ratio vis-a-vis transplant related morbidity or mortality with that of life long use, loss 

of response/ mutation accural at some stage .In order to generate a debate for uniform guidelines in this group of cases is soul of 

this abstract. Notwithstanding the fact that despite some recent recommendations of upfront 2nd generation TKI like Dasatinib/

Nilotinib. Comparative observations: CML constitutes 15-20% of leukemias in adults, slight male preponderance, median age 50 

years approximately, exposure to radiation only known risk factor and no familial predisposition.our data reveals almost equal male 

female ratio, 56.4% were in 20-40 year age group and out of this 31.07% were of 20-30 years old.one of our female patient while 

on Imitinib had concieved and delivered a normal baby. Bony pains more frequent in female patients while weight gain more fre-

quently seen in male patients. In consonance with set guidelines ,our patients would undergo CBC/biochemical analysis every 4-6 

weeks, cytogenetic at presentation and then once a year while molecular assay by RT-PCR/FISH at diagnosis then 6 monthly 

KEYWORDS: TKI, Imitinib, Transplant, dasatinib, nilotinib  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 26 
TITLE: TP53 codon 72 polymorphism in Indian Chronic myeloid leukemia patients: AIIMS Experience 

AUTHORS: Sudha Sazawal, Anshul Sharma, Sunita Chikkara, Rekha Chaubey, Pravas Mishra, Renu Saxena 

AFFILIATION: All India Institute of Medical Sciences,New Delhi-India 

E-mail: rekha79_aiims@yahoo.co.in 

ABSTRACT DETAILS: INTRODUCTION: It has been reported that TP 53 gene is an important factor in the genesis of several 

tumors. Alteration of this gene or even certain polymorphisms is considered as risk factors for the population as regards neoplastic 

disease. This is because the TP53 is a tumor suppressor gene that is mutated in almost all human cancers. The tumor suppressor 

genes have a role in negatively controlling cell proliferation and survival . The TP53 gene, which encodes the p53 tumor-suppressor 

protein, is characterized by a single nucleotide polymorphism at codon 72, which results in either proline (Pro72, allele A1) or ar-

ginine (Arg72, allele A2) at amino-acid position 72. The Pro72 variant of the p53 protein has a markedly reduced capacity to induce 

apoptosis. Studies on TP53 gene in Chronic Myeloid Leukemia are very limited. In view of this, we looked for the association of 72 

codon polymorphism with CML development. AIM: To look for the association of 72 codon polymorphism with CML develop-

ment. MATERIAL & METHODSDNA was extracted from peripheral blood samples of the CML patients and healthy controls. 

TP53 polymorphism was detected with a thermocycling protocol separately for  Arginine and Proline by PCR-RFLP technique 

using the restriction enzyme BstU I. RESULTS: In the test group we analyzed a total of two hundred and four CML patients aged 

between 3 and 65 years (mean 31.5 years) 132 males and 72 females. Two hundred healthy subjects were analyzed in the control 

group, aged 18 to 52 years (mean 27.5 years) Allele A1 homozygous for Proline was more frequent in CML patients than in con-

trols (3.92% vs. 0.5% respectively, p< 0.03). The prevalence of proline allele was found to be 5.5% in patients with advanced phase 

but was not statistically significant (5.5% vs 0.5%,p<0.06). Allele A2 homozygous for Arginine was seen in 75.4% of CML pa-

tients and 69.5% in controls. Allele A1/A2 heterozygous for Proline and arginine was seen in 36.7% of CML patients and in 30% 

controls. Furthermore, Proline allele was not found in the responders. CONCLUSION: These findings suggest that the higher fre-

quency of the Pro/Pro phenotype of codon 72 p53 may represent a risk factor for the development of CML. Individuals who are 

homozygous for Pro p53 allele might benefit from high doses of imatinib or alternative therapeutic options at clinical onset.  
 

Total Registered 

Patients 
82 

Sex 
Male 42  ( 51 % ) 

Female 40  ( 49 % ) 

Age 
0 ~ 10 10 ~ 20 20 ~ 30 30 ~ 40 40 ~ 50 50 ~ 60 60 ~ 70 70 ~ 80 80 ~ 90 90 ~ 100 

1 4 26 19 14 16 1 1 0 0 

Diagnosed Patients 

( 1997 ~ 2011 ) 

1997 2000 2001 2002 2003 2004 2005 2006 2007 2008 

2 1 1 1 4 12 5 5 7 10 

2009 2010 2011               

13 10 11               

Registered  

Patients 

( 2009 ~ 2012 ) 

2009 2010 2011 2012             

7 57 15 3             

Phase 

  At diagnosis 

CP 23 

AP 1 

BC 0 

Death 
2009 2010 2011                 

1 2 2            
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Abstract 27 
TITLE : Masquerading Essential Thrombocytosis: A tell tale event unmasked by splenectomy 

AUTHORS: Aleem Jan, Samoon Jeelani, Khurshid Ahmed, Sajad Geelani, Umar Javeed, Aejaz Aziz. 
AFFILIATION:  SKIMS, Srinagar, Jammu and Kashmir, India 

Email:   aleem_maleem@yahoo.co.in 

ABSTRACT DETAILS : Essential Thrombocytosis is a chronic myeloproliferative disorder characterised by sustained proliferation of megakaryo-
cytes, which leads to increased number of circulating platelets. Characteristics: Sustained platelet count > 6 lac/ul. Profound Bone marrow megakar-

yocytic hyperplasia and splenomegaly. Clinical course punctuated by haemorrhage/thrombotic episodes or both. Approximate incidence of 1.5-2.4 

patients/100,000 population. Affects primarily middle aged people with average age at diagnosis being 50-60 years. No gender predilection ,no 
specific geographic distribution. Genetic transmission unusual, though several families with multiple members being involved described in litera-

ture.Patients of ET have normal or near normal platelet survival time and thrombocytosis is due to increased platelet production by megakaryocytes 

to the tune of 10 fold. PVSG 2008 revised guidelines facilitate diagnosis. Case Description: 20 year old student in May 2010 presented with dull 
boring left upper quadrant abdominal discomfort of one year duration. No history of jaundice, fever, weight loss, petechie. GPE unremarkable ex-

cept 6 cm. BCM splenomegaly. Investigations but for platelet count in the range of 5 lac/ul were in reference range. USG revealed portal vein re-

placed bythick walled channels and spleen of 24 cms, CBD-0.7mm. Rest of evaluation noncontributory. CT portovenography (photograph attached) 
highly suggestive of Extra hepatic portal hypertension with complete cavernamatous transformation of portal vein and thrombosed/fibrosed splenic 

vein.,main portal vein completely replaced by cavernoma vessels. Mesentric vein draining into cavernoma through mesenteric collaterals. Spleen 

massively enlarged(28cms) Since patient was symptomatic for splenomegaly,it was undertaken after vaccination. Operative findings were massively 
enlarged spleen with adhesions and dilated tortuous vessels. Microscopy showed foci of extramedullary hematopiosis with prominent megs. Patient 

remained asymptomatic for one year and reported to A/E in April 2011 with hemetemsis, malena and shock, received supportive care , managed as 

varicel bleed and was further evaluated. Serial platelet count : 1650,1760,2060,1670 was recorded. Though initially thought to be likely reactive
(postsplenectomy phenomenon with concomitant iron deficiency) further evaluation to rule out ET was done which included JAK 2 and BMA/Bx 

and diagnosis clinched. Bottom line: This patient had Essential thrombocytosis. Portal vein thrombosis was a manifestation of ET. Thrombocytosis 

was masked by splenomegaly and got unmasked after splenectomy. Perhaps preoperative catch of increased platelet count of 5 lac/ul, which is a odd 
feature in portal hypertension, moreso in our population got overlooked. Currently patient is on hydroxyurea and propranolol, doing well. 

KEY WORDS: Essential thrombocytosis(ET), PVSG; Polycythemia vera study group, PHT, Portal hypertension. 

 

Abstract 28 
TITLE: Long-term Disease Free-Survival of One Advanced Idiopathic Myelofibrosis underwent Reduced-intensity Conditioning (RIC) Allogeneic 

Transplantation of 

AUTHORS: zhisheng Jiang, Luo Wenda, Gunyi Guol, Qingli Jiang, Chungna He 

AFFILIATION: Taizhou Hospital of Zhejiang Province,Wenzhou Medical College, Wenzhou Medical College, Wenzhou Medical College, Nafeng 

Hospital,Nafeng Medical College, Goungdong Province Traditional Hospital,Guongzhou Traditional University, Linghai city, China 

E-mail: zsjianghe@yahoo.com.cn 
ABSTRACT DETAILS: Abstract:A man, Chinese, 37 yrs, had aggressive anemia and on dependent transfusion and was diagnosed idiopathic 

MMM according to bone marrow biopsy. He was hospitalized on May 10, 2007. Physical exam showed severe pale, pencytopenia without hepa-

tosplenomegaly. There were some teardrop-shaped red cells on peripheral blood. His Hb was 37g/L, WBC 5.9x 109/L, Plt 33x109/L. Dry-tap ap-
peared every time of bone marrow aspiration. The biopsy sample with silver staining showed the marrow cellular hypoplasia and myelofibrosis 

degree 4 of reticulin fibers. The total volume of transfusion of backed red cell was about 8400ml. His serum Ferritin level elevated 5110 (reference 
22-322) ng/ml. He received pre-transplantation infusion of deferoxamine 2.0 a day for 20 days. Than he underwent allogeneic combination trans-

plantation of the bone marrow and peripheral blood stem cells from his old brothers. He had received the ABO major- mismatched (donor A and 

receptor B ), HLA-full matched (HLA-A 02 XX, 11XX; HLA-B 15XX, 46 XX; HLA-DRB1 13XX,15XX) peripheral progenitor cells 
[mononuclear cell(MNC) 4.25x108, CD34+ cell 8.36x106],and bone marrow cells (MNC 2.04 x 108, CD34+ 10.45x106)/kg of recipient body 

weight on May 23, and 24, 2007. The conditional regimen consisted of total body irradiation,Fludabin and cyclophosphamide.The schedule of pre-

vent against GVHD consisted CsA,MTX and MMF. The level of antibody A in receptor was 1:8. We moved red cells from his bone marrow blood 
and remained mononuclear cells for transplantation. His graft was at +11d posttransplantation(WBC 5.79x109/L, Plt 24x109/L). He had one time of 

epilepsy because high serum level of Cyclosporin A (690ng/ml). Complete chimera was observed at +31d after transplantation. His Hb was 129g/L, 

WBC 6.6x109/L, Plt 278x109/L at +76d. There was no dry-tap bone marrow aspiration again. The boiopsy showed there is myelofibrosis still with 
cellular improving. Discussion: Current diagnosis is based on morphologic assessment of bone marrow histology for MMM. The typical clinical 

manifestations includes progressive anemia, dry-tap of bone marrow, teardrop shape red cells on blood smear, silver-staining bone marrow reticular 

fiber although without hepatosplenomegaly. Rondelli D reported the 16 of 21 MMM who undergone allogeneic transplantation had a palpable 
spleen.Traditional allogeneic stem cell transplantation associates significant morbidity and mortality. His engraftment was +10 days. The fast en-

graftment may be resulted from of combination transplantion of peripheral blood stem cells and bone marrow stromal cells as our reported be-

fore.Recently study showed iron overload related posttransplantion liver toxicity such as chronic diseases and veno-occlusive disease. We given the 
patient Desferrin 10-20mg/kg.d for 20d pre-transplantation. We also constitute to monitor and give treated by desferrin. 

KEY WORD: Long-term Disease Free-Survival of One Advanced Idiopathic Myelofibrosis underwent Allogeneic stem cell Transplantation ;  

Myeloid Myeloaplasia 
 

Abstract 29 
TITLE: Pilot study on combination of azacitidine and low-dose cytarabine for patients with refractory anemia with excess blast  

AUTHORS: Sang Kyun Sohn, Joon Ho Moon, Soo Jung Lee, Yoo Jin Lee, Byung Woog Kang, Yee Soo Chae, Jong Gwang Kim, Jang Soo Suh 
AFFILIATION: Kyungpook National University Hospital, Daegu, Korea, Republic of  

E-mail: sksohn@knu.ac.kr 

ABSTRACT DETAIL: This study analyzed the outcomes of the combination of azacitidine and low-dose cytarabine in patients newly diagnosed 
with refractory anemia with excess blast (RAEB). Patients were treated with azacitidine 75 mg/m2 for 7 days subcutaneously and cytarabine 20 mg/

m2 intravenously for 7 days every 28 days. The assigned regimen was repeated for 2 cycles, then the patients treated with azacytidine alone until 

progression or allogeneic stem cell transplantation (allo-SCT). Eighteen patients with 5 RAEB-1 and 13 RAEB-2 were enrolled in the current study. 
After 2 cycles of the combination therapy, responses were achieved in 9 patients (50.0%): 4 CR (22.2%), 1 PR (5.6%), 2 mCR (11.1%), and 2 he-

matologic improvement (11.1%). Four patients (22.2%) progressed to acute leukemia during 2 cycles of the combination therapy. The 1-year overall 

survival (OS) was 87.5% for the early response group (responses at 2 cycles) and 0% for the late response group (responses at 4 cycles, p=0.042). 
Plus, the median survival time was 476 days (range 37-718 days) for the early response group and 221 days (range 193-249 days) for the late  
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response group. The 1-year OS was 100% for the patients who underwent allo-SCT and 73.4% for those without allo-SCT. In summary, the  combi-
nation therapy showed promising response rate when compared to treatment with azacitidine alone. However, it was limited in terms of preventing 

leukemic transformation. Allo-SCT would seem to be the only available treatment that can alter disease progression. 

KEYWORDS: Myelodysplastic syndrome, Refractory anemia with excess blast, Azacitidine, Cytarabine, Epigenetic therapy 
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TITLE: Study of the clinical characteristics associated with JAK2V617F mutation in the patients with myeloproliferative neoplasm 

AUTHORS: Nae Yu Kim, Jung-Ae Lee 
AFFILIATION: Department of Internal Medicine, Eulji University 

E-mail: naeyu46@eulji.ac.kr  

ABSTRACT DETAILS: Purpose : The purpose of this study was to investigate the incidence of JAK2 mutation and its clinical correlation with 
other clinical variables in Korean patients with myeloproliferative neoplasm. Material and methods : The medical records of 21 myeloproliferative 

neoplasm patients between March 2006 and June 2011 was reviewed. JAK2 mutation analysis was performed on genomic DNA from peripheral 

blood or bone marrow aspiration of these patients using allele-specific PCR. We analyzed clinical characteristics to find correlation with JAK2 
mutation. Results : Data for 21 patients were analyzed. 15 patients (71.4%) showed JAK2 mutation positivity (JAK2 mutation positivity : 3 of 4 

patients in polycythemia vera, 12 of 15 patients in essential thrombocytosis, 1 of 2 in primary myelofibrosis). The incidence of thrombosis was 

higher in JAK2 positive group (66.7%(10/15) vs 33.3%(2/6)). But this mutation was not correlated with sex, white blood cell count, platelet count 
and splenomegaly. Patients who had two or more cardiovascular risk factors showed higher incidence of thrombosis (p=0.03). Age of patients who 

had experience thrombosis was sifgnificantly higher compared with non-thrombosis group (67.7 vs 54.8 ;p=0.04). Conclusion : In myeloprolifera-

tive neoplasm, JAK2 mutation status have the possibility to show a correlation with thrombotic complications, accompanied with age and cardiovas-
cular risk factors. JAK2 mutation will be used in predict prognosis and JAK2 target treatment. 

KEYWORDS: Myeloproliferative neoplasm, Polycythemia vera, Idiopathic primary myelofibrosis, Essential thrombocytosis, JAK2 mutation, 

Thrombosis 
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TITLE: Is it manageable that adverse event in patients with myelodysplastic syndromes treated with hypomethylating agents? 
AUTHORS: Han Jo Kim, Kyoung Ha Kim, SeHyung Kim, Hyun Jung Jun, Myung Hee Chang, Jee Hyun Kong,  

AFFILIATION: Soonchunhyang University Cheonan Hospital, Soonchunhyang University Seoul Hospital, Soonchunhyang University Bucheon 

Hospital, Myonggi Hospital, National Health Insurance Corporation Ilsan Hospital, Wonju Christian Hospital Yonsei Univ collage of medicine 
Wonju 

E-mail: hzmd@schmc.ac.kr  

ABSTRACT DETAILS: Background DNA hypomethylating agents (azacitidine and decitabine) are commonly used for the treatment of patients 
with myelodysplastic syndrome (MDS). In several studies, the adverse events were mainly hematologic abnormalities, most commonly neutropenia 

or thrombocytopenia. However, in large randomized trials hematologic adverse events, most frequently observed during early treatment cycles, 

decreased during subsequent cycles and were usually managed with dosing delays. We retrospectively analyzed the patients who discontinued the 
treatment due to adverse events. Patients and Methods We retrospectively reviewed the medical records of MDS patients with received hypomethy-

lating agents. Between 2006 and 2011 clinical data were collected from Soonchunhyang university hospitals. Results Forty nine patients were in-

cluded in this study and 49 of entire patients were adequate for analysis. Twenty nine of 49 patients were received azacitidine and 20 patients were 
decitabine. The median number of cycles administered per patient was four (range, 1-14). A total of 23 (46.9%) patients received less than 4 cycles 

of treatment; 7 (14%) patients received more than six cycles. Fourteen patients (28.6%) discontinued treatment due to adverse events and 12 (12/14, 

85.7%) patients received less than 4 cycles. Twelve of 14 patients died and 7 of 12 patients died during the treatment (within 20 d of the last treat-
ment). Causes of death were infection with neutropenia (n=5) and bleeding associated thrombocytopenia (n=2). Conclusion Although the published 

experience suggested that cytopenias were manageable, we observed more severe hematological toxicites in our patients. We suggest that clinicians 

should be concern to the onset, duration and management of adverse event. 
KEYWORDS: MDS, hypomethylating agents, toxicity 
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TITLE: Renal adverse effect of anagrelide in the patients with myeloproliferative neoplasms 
AUTHORS: Yeo-Kyeoung Kim, Sung-Hoon Chung, Soo-Young Bae, Li Yu, Nan-Young Kim, Sun-Young Chae, Jae-Sook Ahn, Deok-Hwan 

Yang, Je-Jung Lee, Hyeoung-Joon Kim, 

AFFILIATION: Chonnam National Universtiy Medical School Hwasun Hospital, Genome Research Center for Hematopoietic Diseases, Chonnam 
National University Hwasun Hospital 

E-mail: kimcnuh@naver.com  

ABSTRACT DETAILS: Background: Along with hydroxyurea, anagrelide has been widely used for the treatment of myeloproliferative neoplasms 
(MPNs). Renal insufficiency as a complication of anagrelide treamtent is not well recognized. Some studies suggested that anagrelide has a possible 

relationship to renal failure, especially in the patients with preexisting renal diseases. In the present study, we investigated the incidence and the 

characteristics of renal impairment in anagrelide-treated patients with MPNs. Methods: Total 335 patients with thrombocythemia due to MPNs who 
showed normal renal function before starting treatment were enrolled. They were serially assessed renal function and serum potassium levels. Treat-

ment modalities such as anagrelide, hydroxyurea, phlebotomy or combination were decided by the characteristics of presenting cytosis and patients\' 

tolerability. Results: Of total enrolled 335 patients, 54.0% with ET, 33.4% with polycythemia vera (PV), 3.3% with primary myelofibrosis, 0.6% 

with chronic neutrophilic leukemia (CNL), and 6.6% with MPN, unclassifiable. Others were diseases categorized as a myelodysplastic (MDS)/MPN 

(1.5% with atypical chronic myeloid leukemia and 0.6% with chronic myelomonocytic leukemia). In terms of treatment modalities, 56.7% were 

anagrelide group (anagrelide alone, anagrelide+hydrocyurea, and anagrelide+phlebotomy), whereas 32.3% were non-anagrelide group (hydroxyurea 
alone and hydoryxurea+phlebotomy). The median age of anagrelid group was 61 years (ranges; 19-84 years) and non-anagrelide group was 57 years 

(ranges: 14-84 years). In anagrelide group, the median serum creatinine levels before starting treatment was 0.8 mg/dL (ranges: 0.5-1.3 mg/dL). In 

non-anagrelid group, median serum creatinine was 0.9 mg/dL (ranges: 0.4-1.3 mg/dL). After addressing the treatment, forty-six (24.2%) of ana-
grelide group revealed increases of serum creatinine (median: 1.5 mg/dL, ranges: 1.4-2.3 mg/dL) above the normal reference ranges. Median esti-

mated glomerular filtration rate (eGFR) using the Modification of Diet in Renal Disease (MDRD) equation in these patients was 39.5 mL/min/1.73 

m2 (ranges; 21.0-56.0 mL/min/1.73 m2). On the other hand, in non-anagrelide group, only 7.6% showed increases of serum creatinine (median 1.5 
mg/dL, ranges: 1.4-2.0 mg/dL) and decreases in eGFR (median; 43 mL/min/1.73 m2, ranges: 32-53 mL/min/1.73 m2) (P=0.000). The relative risk 

ratio (RR) for renal impairment of anagrelide use was 3.89 (C.I.: 1.94-7.83) (P=0.000). Median time to develop renal failure from the start of ana-

grelide was 13.8 months (ranges; 0.2-53.4 months). In anagrelide group, 8.4% have diagnosed as diabetes mellitus (DM) before starting the ana-
grelide, however, the preexisting DM was not significantly related to the development of renal failure (RR=1.26, P=0.649). Of total 46 patients who 

showed renal impairment after anagrelide use, mild to moderate proteinuria (grade 1 or 2) were revealed in ten patients (21.7%). Furthermore, nine 

patients (19.6%) showed the features of hyperkalemic renal tubular acidosis which was charaterized by metabolic acidosis, hyperkalemia and low 
transtubular potassium gradient (TTKG < 5). Conclusions: In the present study, we suggested the possible casual relationship between anagrelide 

therapy and renal impairment. Although large randomized studies and more detailed analyses to find the underlying mechianisms may be warranted,  
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TITLE: The effect of cyclinA1 antisense oligodexynudeotide on proliferation regulation of myelodysplastic syndrome cells 
AUTHORS: Jinsong Jia 

AFFILIATION: Peking University Institute of Hematology, Peking University Peopleôs Hospital, Beijing, 

E-mail: jiajinsong@163.com  

ABSTRACT DETAILS: Objective: To investigate the effect of cyclinA1 antisense oligodeoxynudeotide(ASODN) on mediating proliferation of 

myelodysplastic syndrome cells(MUTZ-1). Methods: CyclinA1 ASODN that complementary to the transcriptional initiation of cyclinA1 mRNA 

were used in vitro culture MUTZ-1 cell study. The protein and mRNA expression levels of cyclinA1 were detected by immunohistochemical 
method and RT-PCR et al. The cell apoptosis was detected by several methods: Electron microscopy, In site cell apoptosis detection kit, DNA gel 

electrophoresis and FCM . Results: In ASODN group, the protein or mRNA expression levels of cyclinA1 were significantly inhibited than those in 

control group (p<0.01). The ratio of MUTZ-1 cell proliferation and CFU-MUTZ-1 were significantly inhibited. Moreover, the inhibitory ratio was 

significantly increasing as the dose of ASODN increased. The apoptosis ratiô5.97Ñ0.81%̃in ASODN group was significantly higher than con-

trol group ̂ 1.81Ñ0.72%̃(P<0.01). The morphologic study of MUTZ-1 cells in ASODN group showed smaller nuclei, few cytoplasm, lesser 

mitotic figure and lasser degree of atypia compared to the control group. The electron micrographs of MUTZ-1 cells in the ASODN group showed 

the characteristics of apoptosiŝthe apoptosis bodỹ: the chromatin condensed in masses at the periphery of nucleus, leaving the center filled with 

an electron-opaque material with mitochondria pyknosis in cytoplasm, and the nuclear fragmentation were seen, and the endoplasic reticulum was 

slightly extended in the condensed cytoplasm, but they were not seen in control group. We could also detect the DNA ladder in ASODN group. 

Conclusion: CyclinA1 ASODN with liposomal transfection has high inhibit the proliferation efficiency to the MUTZ-1 cells in vitro and has effect 
to induce the myelodysplastic syndrome cells to apoptosis. It can specifically inhibit itôs protein and mRNA expression levels as well as the leuke-

mia cell proliferations, which effect depends upon the concentration of ASODN. CyclinA1 have been demonstrated to play an important role in 

some biological phenomena such as proliferation and apoptosis, so cyclinA1 maybe a potential target for gene therapy in myelodysplastic syn-
drome. 

KEYWORDS: CyclinA1, Antisense oligodeoxynudeotide, Myelodysplastic syndrome, Proliferation 
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ABSTRACT DETAILS: Aim: We performed a comparative analysis on the telomerase activity (TA) in myeloproliferative neoplasms (MPN) in-

cluding BCR/ABL negative MPN and myelodysplastic syndromes (MDS). The relationships between TA and important prognostic factors have 
also been studied. Materials and Methods: Telomeric repeat amplification protocol (TRAP) was performed with BM aspirates from 97 normal con-

trols, 61 newly diagnosed MPN and 40 MDS. Result: TA showed decreasing tendency with aging (y=ï46.693x+10240, R2=0.0059) in control 

group. TA was higher in MPN than in normal controls (12614.86 vs. 7762.48, p=0.015). ET showed markedly elevated TA (22688.56 vs. 7762.48, 
p=0.030), particularly ET with extreme thrombocytosis rather than those without extreme thrombocytosis (34522.19 vs. 9375.71, p=0.041). TA in 

CML, CP, PV and PMF were 10193.89 (p=0.325), 8401.89 (p=0.831) and 5938.40 (p=0.508), respectively. MDS showed similar TA to normal 

controls (7578.50 vs. 7762.48, p=0.915). TA in RA or RCMD, RAEB-1 and RAEB-2 were 7417.41 (p=0.882), 6963.78 (p=0.787) and 8415.58 
(p=0.817). Conclusion: TA was markedly elevated in MPN but borderline in MDS, probably due to the difference in the disease nature. Elevated 

TA in ET, especially those with extreme thrombocytosis suggests that anti-telomerase strategy could be beneficial in the prevention of thrombohem-

orrhagic complications in ET. 
KEYWORDS: telomerase, MPN, ET, extreme thrombocytosis, MDS 
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ABSTRACT DETAILS: Background Myelodysplastic syndromes (MDSs) are clonal hematologic disorders that frequently represent an intermedi-

ate disease stage before progression to acute myeloid leukemia (AML). Although several cytogenetic abnormalities have been associated with this 

heterogenous disorder little is known about what genetic changes are responsible for the disease. Deregulated epigenetic mechanisms are likely 
involved in the pathogenesis of MDS. It has been shown that the loss of FHIT expression has been found in many tumor tissues. Moreover, the 

deletion and mutation of FHIT gene and aberrant transcripts has also been detected in many primary cancer samples such as renal, colon, cervical, 

gastric, lung, breast, pancreatic origins. These evidences support that FHIT gene functions as tumor suppressor and the abnormality of FHIT gene 
has close relationship with the development and progression of carcinoma .Besides solid tumors, abnormalities of FHIT gene structure have also 

been observed in hematopoietic tumors such as AML, acute lymphoblastic leukemia (ALL), chronic myeloid leukemia (CML), marrow proliferative 

disease (MPD) and MDS. In view of this , we evaluated the FHIT methylation frequency in 100 MDS patients and correlate it with the progno-
sis.Aim of thestudy To investigate the frequency of FHIT gene methylation and its correlation with the prognosis  in MDS patients. Methodology 

Total genomic DNA was extracted from bone marrow /peripheral blood leucocytes of MDS patients. Bisulphite treatment of DNA was performed. 

Bisulphite modified DNA was amplified by methylation specific PCR. All the baseline hematological and clinical parameters were correlated with 
the FHIT methylation status. Results- A total of 100 MDS patients were analyzed. There were 67 (67%) male and 33 (33%) female patients 

(M:F::2:1) with age ranging from 9 to 84 years diagnosed as having primary MDS according to the WHO criteria. Mean age at presentation was 46 
years and median was 48 years. Out of 100 cases analyzed forty three patients (43%) showed methylation. There was significantly high frequency 

of patients with RAEB-2 in methylated group (P<0.02). Cytogenetic study was successfully carried out in 51 out of 100 MDS patients. In the me-

thylated group cytogenetics was available in 33  patients. Out of these, 12 patients (36%) presented karyotypes which were suggestive of   good 
karyotype, 04  patients (12%) presented karyotypes suggestive of intermediate karyotypes, and 7 patients (21%) had karyotype  suggestive of   poor 

karyotype.  On comparing the methylation status with other prognostic factors, FHIT gene methylation was inversely associated with low WHO risk 

(p<0.006).Out of 43 patients with methylated FHIT gene disease progression was observed in 16 (37%) patients while 5 patients (8%) had FHIT 
gene unmethylated. This difference was statistically significant (P<0.002) .The overall survival (4 years) was significantly shorter in patients with 

methylated FHIT gene when compared to the patients with unmethylated FHIT gene. (P<0.005) .Conclusion ïThese results suggested that aberrant 

methylation of the FHIT gene might be one of molecular events involved in the disease progression of MDS and be an adverse prognostic factor in 
MDS. 

mailto:jiajinsong@163.com
mailto:rabbit790622@gmail.com
mailto:rekha79_aiims@yahoo.co.in


BTG2012HK 

caution and serial follow-up of renal function should be indicated in MPN patients with anagrelide treatment. 
KEYWORDS: Anagrelide, Myeloproliferative neoplams, renal insufficiency 
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Myelodysplastic syndrome (MDS) is a disease of the elderly, but can also affect younger people. Age is known to be an important prognostic factor 

in MDS but age variable is not included in most prognostic scoring systems because it is not thought as a disease-related variable. Many reports 
have showed that MDS is seen one to two decades earlier in Far Eastern countries than Western countries. We retrospectively investigated the dif-

ferences in biologic features and clinical outcomes according to different age groups in Korean patients with MDS. Primary end points of our study 

were overall survival (OS) and progression-free survival (PFS). PFS was defined as time from diagnosis to AML progression or death. About one 
third of the patients received intensive treatment including chemotherapy, hypomethylating treatment or hematopoietic cell transplantation. There-

fore, all survival data were censored at the start of intensive treatment to eliminate the influence of the treatments on clinical outcomes. A total of 

403 patients, 248 males and 155 females, were included in this study. Median age was 54 years. We divided the patients into three age groups: Ò50 
years (n=181), 51 to 60 (n=81), and over 60 (n=141). Baseline biologic features were significantly different according to three age groups: with 

increasing age, more male preponderance (P=0.009), more BM blast percentage (P<0.001), more advanced WHO subtype (P<0.001), higher propor-

tion of high risk cytogenetic features (P=0.052; Ò60 vs. >60, P=0.011), poorer ECOG performance status (P=0.004), higher IPSS risk group 
(P=0.019). Five-year survival probabilities were significantly different according to age groups (Ò 50 vs. 51-60 vs. > 60; OS, 66.8% vs. 28.5% vs. 

12.2%, P<0001; PFS, 58.5% vs. 37.9% vs. 12.3%, P<0.001). Survivals were also significantly different according to age groups in both IPSS Low/

INT-1 (P<0.001 for OS, P=0.001 for PFS) and IPSS INT-2/High risk group (P=0.026 for OS, P=0.069 for PFS). Cox proportional hazards models 
also demonstrated that age group was an independent prognostic factor for survivals: Ò 50 vs. 51-60 and > 60; OS, RR 2.3 (P=0.037) and RR 4.6 

(P<0.001); PFS, RR 1.3 (P=0.449) and RR 2.0 (P=0.012). 
Conclusion: Biologic features and clinical outcomes were significantly different among age groups in MDS. Clinical outcomes were better in 

younger age group independently of biologic features. Survivals (OS & PFS) were better in younger age group and survival differences by age 

groups were observed in both lower and higher risk MDS, suggesting that age stratification should be considered in treatment decision and clinical 
trial design. 

Keywords: myelodysplastic syndrome, age, prognosis 
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ABSTRACT DETAILS: Background : Fluorine-18-fluorodeoxyglucose (FDG) positron emission tomography (PET) scan has been known as a 

useful modality for response assessment in malignant lymphoma. However, FDG is not tumor-specific and can be false positive in inflammatory 
lesions. To overcome these limitations, a new PET tracer, thymidine analog 3ô-deoxy-3ô-18F-fluorothymidine (FLT) which showed close correla-

tion with tumor cell proliferation, was introduced recently. we performed a prospective trial to evaluate the feasibility of FLT-PET in prediction for 

treatment outcomes in patients with non-Hodgkin lymphoma (NHL). Methods : Seventy-five patients newly diagnosed with NHL were prospec-
tively enrolled at National Cancer Center, Korea, from Oct 2005 to Oct 2008. Patients were evaluated with FLT-PET at baseline (FLT0), after 1 

cycle of chemotherapy (FLT1, interim), and after completion of the 1st line chemotherapy (FLTE). FLT-PET results were assessed according to the 

International Workshop Criteria (IWC). Maximum standardized uptake values (SUVmax) of each FLT-PET were calculated to evaluate its correla-
tion with the clinical characteristics and treatment outcome. Results : Of the 75 enrolled patients, 63 (84%) had diffuse large B-cell lymphoma. 

Median age at diagnosis was 57 years (range, 29-87). Twenty-eight (37.3%) presented with stage III or IV diseases and 20 (26.7%) showed more 

than 3 IPI scores. Median follow up duration was 4.5 years (range, 3.5-5.8). Five (6.7%) patients underwent hematopoietic stem cell transplantation 
at last. Three-year PFS and OS rates for all enrolled patients were 68% and 76.0%. Seventy-three (97.3%) had their FLT-PET at baseline, 69 (92%) 

after 1 cycle of chemotherapy, and 66 (88%) at the end of the 1st line treatment. By IWC, 50 (66.7%) patients achieved complete remission (CR) on 

FLT1 and 56 (74.7%) had CR on FLTE. Positive predictive values (PPV) of residual uptake on FLT1 and FLTE for relapse or disease progression 
were 75.0% (95%CI 47.4-91.7) and 77.8% (95%CI 40.2-96.1), respectively. Negative predictive values (NPV) of them were 88.5% (95%CI 75.9-

95.2) and 83% (95%CI 69.7-91.5). Sensitivity and specificity were 66.7% (41.2-85.6) and 92.0% (79.9-97.4) for FLT1 and 43.8% (20.8-69.4) and 

95.7% (84.0-99.2) for FLTE, respectively. Complete disappearance of uptake on FLT1 was significantly associated with better PFS compared to 
residual uptake on FLT1 (3yr-PFS rates, 87.5% and 12.2%, p<0.001). Three-year OS rates according to CR achievement on FLT1 were 96.0% and 

27.8%, significantly lower in patients with residual disease after 1 cycle of chemotherapy (p<0.001). SUVmax of FLT0 correlated with LDH level 

significantly (p=0.044), but not with age (p=0.214), Ki-67 index (p=0.073), IPI score (p=0.270), and Ann Arbor stage (p=0.089). SUVmax of FLT0 
were not associated with survival outcomes, however, residual SUVmax of FLT1 reflecting early response to treatment was significantly associated 

with poor survival outcome (PFS, HR 1.31, 95%CI 1.15-1.48; OS, HR 1.28, 95%CI 1.12-1.46). In multivariate analysis, SUVmax of FLT1 re-

mained as an independent predictive factor for PFS (HR 1.54, 95%CI 1.16-2.04) and for OS (HR 1.52, 95%CI 1.14-2.04). Conclusion : Response 
assessment in cooperation with FLT-PET provided accurate prediction for clinical outcome including PFS and OS in patients with NHL. Especially, 

early FLT-PET result after 1 cycle of chemotherapy was an independent predictive factor for survival as well as relapse or disease progression, with 

comparable performance with end-of-treatment FLT-PET. 
KEYWORDS: Non-Hodgkin's lymphoma, PET, Response 
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ABSTRACT DETAILS: Background: Iron is an essential component for cell proliferation and viability, and it has been reported that iron depletion 

by a chelator inhibits the proliferation of cancer cells, including hepatomas, neuroblastomas, and leukemia. Deferasirox is a new oral iron chelator, 
and few reports exist regarding the effects of deferasirox on lymphoma cells. The goal of this study is to clarify if deferasirox has anti-cancer effect 

in malignant lymphoma cell lines and to furthermore define the underlying molecular pathways. Methods: Three human malignant lymphoma cell  
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lines (NCI H28:N78, Ramos, Jiyoye) were used. Deferasirox was added to final concentrations of 20, 50 and 100 uM. Cell proliferation was evalu-
ated by MTT assay. Cell cycle and apoptosis were analyzed by flow cytometry. Western blot analysis was used to determine the signal(s) involved 

in the apoptotic pathways. The role of caspases in the induction of apoptosis by deferasirox was investigated by a luminescent assay. All experi-

ments were repeated at least three times. Results: MTT assay showed that deferasirox had cytotoxic effect on all three cell lines. As early as day 1, 
cell proliferation started being suppressed in the deferasirox-treated group (p<0.001), and this suppression effect continued until culture day 3. This 

antiproliferative effect was dose-dependent. Cell cycle analysis revealed that sub-G1 fraction increased in a dose-dependent fashion. Early apoptosis 

was also confirmed by Annexin V and PI staining. The percentage of Annexin V(+)/PI(-) cells was increased significantly by deferasirox treatment. 
Western blot analysis revealed that the expression of cleaved PARP, caspase-3, and caspase-9 was increased, indicating involvement of caspase-3/-9 

pathways in deferasirox-induced apoptosis. The Bax protein and p53 protein also showed increase. Increased activities of caspase-3/7 and caspase-9 

pathways were also confirmed by a colorimetric assay. Conclusion: We demonstrated that a new oral iron-chelating agent deferasirox induced apop-
tosis in human malignant lymphoma cells and apoptotic effect was dependent on the caspase-3/caspase-9 pathway. Our results suggested that de-

ferasirox may be beneficial for iron-overloaded patients with lymphoma, not only as an iron chelator, but also to reduce the number of lymphoma 

cells. 
KEYWORDS: iron chelation, deferasirox, lymphoma 
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ABSTRACT DETAILS: Aim: Etoposide is one of the effective mobilizing agents in non-Hodgkinôs lymphoma (NHL), but safety and effectiveness 

of high dose etoposide followed by G-CSF is not well defined. We conducted a retrospective study to evaluate the efficacy of high dose etoposide 
plus G-CSF compared with other mobilizing agents in peripheral blood stem cell (PBSC) mobilization. Method: A total of 46 patients with NHL 

who were treated only with CHOP (cyclophosphamide, doxorubicin, vincristine, prednisolone) ± Rituximab and sequentially underwent PBSC 
mobilization between 2006 and 2011 were analyzed. Twenty two patients received etoposide 500mg/m² at day 1,2,3 (VP16 group). Total 22 of 

other patients received ICE (ifosfamide, carboplatin, etoposide) or DHAP (cisplatin, cytarabine, dexamethasone) or CHOP ± Rituximab and 2 pa-

tients received G-CSF only (others group). All of chemo mobilization patients administered G-CSF 10ɛ/kg/day until apheresis completed. Result: In 
the VP16 group, a median total CD34+cells collected was 15.79x106cells/kg (range 3.71-151.47), 77% of all patients having adequate (>2.0x106 

cells/kg) CD34+ collections after first day of apheresis compared with a median in the others group of 4.1x106cells/kg (range 0.02-23.00) 

(P<0.001), with 41% having adequate collection after first day (P=0.015). None of 22 patients (0%) in VP16 group and 4 of 22 (19%) in others 
group failed to collect sufficient CD34+ cells (<2.0 x 106 cells/kg) (P=0.038). Neutropenic fever developed in 14 patients (64%) in the VP16 

groups, none of which were fatal, and 3 patients (14%) in the others group (P=0.05). Conclusion: High dose etoposide improves the effectiveness of 

mobilization with more than three-folds higher stem cell yield compared with other mobilizing agents. Considering no mortalities in neutropenic 
fever, high dose etoposide plus G-CSF is a highly effective mobilizing agent with acceptable toxicity in NHL who were previously treated with 

CHOP ± Rituximab. 

KEYWORDS: High dose etoposide, mobilization agent, NHL, CHOP ± Rituximab 
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ABSTRACT DETAILS: 45 year old female admitted with complaints of fever, anaemia, splenomegaly. Prior to that she was in a usual state of 
health until approximately 8 months before admission, she lost her appetite and fatigue developed, followed by edema of legs, intermittent fever 101

-103 F with chills and sweating, left upper quadrant fullness, early satiety and dyspnoea on exertion.Past and personal history was unremarkable and 

there was no history of travel outside state.Positive findings were , pallor,pedal edema,submandibular palpable node, bilateral pleural effu-
sion,splenomegaly 10 cms BCM,Hepatomegaly-4 cms BCM, features of ascites, ankle areflexia. Investigations:Pancytopenia with normochromic 

normocytic red cells, low serum proteins,albumin, very high LDH& ALP serum GGT as well raised. Negative for HIV,HCV,HBV and PCR-MTB 

Negative as well.BM aspiration aparticulate while biopsy revealed moderate cellularity with normal myeloid series,erythroid series micro and mega-
loblastic hyperplasia, Megakaryocytic series normal marrow fibrosis 2+, no evidence of infiltration. Further ANA, APLA also negative. Hemolytic 

profile revealed high reiculocyte count,High ALP,LDH,Plasma hemoglobin levels, hemosiderinuria, normal coagulation and negative DCT/

ICT.with investigations illustrated thus far pointed towards a lymphomatous pathology, yet evidence not conclusive, therefore USG guided FNAC 
of spleenic lesion was undertaken which again did not make us wiser, liver biopsy performed which revealed normal hepatic architecture,no infarct 

or necrosis,portal triad showed mild lymphocytic infiltration. Howover treating unit still could not lay hands on conclusive evidence in favour of 

lymphoma/tuberculosis.As patient was treading a downhill course , diagnostic splenectomy was contemplated and performed after vaccina-
tion.Operative findings: spleen massively enlarged with perisplenic nodes,omentum studded with nodules.At this stage IHC, markers and biopsy 

which is obviously final diagnosis clinched the same. Academic curiosity of presenting case perhaps is its presentation, course and outcome, un-

doubtedly away from routine. 
KEYWORDS: splenomegaly, marginal zone lymphoma,AIHA 
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ABSTRACT DETAILS: Composite lymphoma is defined by the coexistence of two morphologically and phenotypically distinct types of lymphoid 
neoplasms, occurring within the same organ or tissue. Such cases appear rare(1~2% of lymphoma) but may be underestimated because the diagnosis 

of these cases requires a multidisciplinary approach encompassing histopathology, cytomorphology, immunophenotype, cytogenetics and molecular 

analysis. We experienced a interesting case; 35ȤyearȤold man with stage IIIA peripheral T lymphoma was treated with CHOP and responsive during 

the initial 3 cycles. But a progressive lymphadenopathy with PET FDG positive was noticed at one site and the biopsy showed mainly DLBL. Re-

view of initial and second biopsy with molecular work was revealed as T- and B- cell composite lymphoma finally. We had difficulty in choosing a 
regimen, but decided to add just Rituximab to CHOP (R-CHOP) and the patient showed complete response after 2 cycles and 3 cycles more were 

given. The response has maintained over 5 years and the disease seems to be cured. Rituximab alone or combination with CHOP might be effective 
against CHOP-resistant B cell lymphoma. 

KEYWORDS:Composite T- and B-cell lymphoma, Rituximab, CHOP 
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ABSTRACT DETAILS: Background : Primary adrenal lymphoma is extremely rare and accounts for <1% of all non-hodgkinôs lymphoma (NHL). 

The treatment outcome has been known to be very poor despite of chemotherapy. The objective of this study was to define clinical features, treat-

ment outcomes of primary adrenal diffuse large B cell lymphoma (DLBCL). Methods : A total of 31 patients diagnosed with primary adrenal 
DLBCL treated with R-CHOP between January 1998 and December 2010 at 13 Korean institutions were included in this study. Cases were in-

cluded pathologically confirmed, dominant disease presentation within the adrenal gland. Results : The median age at diagnosis was 64 years (range 

36-78). There were male to female ratio 2.8:1. Most common presenting symptom was an abdominal pain (n= 13, 41.9%) with 53.5 % of patients 
presenting with bilateral disease. Lactate dehydrogenase was elevated in 24 of 28 (85.7%) patients. With the regard to the International Prognostic 

Index (IPI) score, 1 (3.2%), 7 (22.6%), 11 (35.5%), 12 (38.7%) patients had low, low-intermediate, high-intermediate, high scores, respectively. 

Complete remission (CR) was 58.0% and overall response rate was 87.0%. Four patients were relapsed after CR and two of them were relapsed at 
CNS. The median follow up was 18.0 months. The estimated median overall survival (OS) and disease free survival was not reached in patients 

with R-CHOP chemotherapy during follow up period. Ann arbor staging and IPI scoring system did not show survival difference. We defined new 

staging system like Lugano staging and modified number of extranodal involvement. Those factors showed significant difference for OS in R-
CHOP treated primary adrenal DLBCL (p=0.04, p=0.008). Conclusion : This study suggested that treatment outcome of primary adrenal DLBCL 

treated with R-CHOP was not poor. To predict the R-CHOP response, new staging system should be considered. CNS relapse risk may be high in 

PAL like other primary extranodal NHL. CNS prophylaxis added to initial treatment should be considered in PAL. 
KEYWORDS: primary adrenal lymphoma, staging, R-CHOP 
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ABSTRACT DETAILS: Introduction Primary mediastinal B-cell lymphoma (PMBL) has distinct clinical and pathological features , but until today 
the optimal management is debatable. Objective 1) To review the clinical features of PMBL in Sarawak. 2) Assess the treatment strategies and 

outcome of PMBL. Methodology Review of 103 consecutive newly diagnosed lymphoma in Sarawak General Hospital (SGH) from 2009-2011 to 

identify cases diagnosed as PMBL according to the WHO 2008 criteria. Results 10 patients (M:F= 7:3) were identified with a min age of 23.5 years 
old ( 16-54 yo), predominantly indigenous race of Sarawak. All presented with bulky mediastinal mass( >50% had adjacent structural involvement), 

ñBò symptoms and low IPI score 0-1. All patients presented to the hospital with difficulty of breathing as a majority stayed more than 3 hours from 

SGH, with the average symptoms occurring 3-4 months ago. 40% of patient required ICU care , needing assistance with ventilation Mean follow up 
was 16 months (4-26 months). 9 patients received chemotherapy with rituximab. Although radiation were recommended for all bulky disease only 3 

patient completed radiation. All responders used rituximab combination chemotherapy where 50% patients achieved complete response 

(unconfirmed) with 3 patient with partial remission. Discussion Patients with PMBL lymphoma in Sarawak presented late and ill to the hospital, 
needing intensive care for ventilatory support. Hence patient awareness for early treatment should be instilled as the disease has a good prognosis. 

In Sarawak, it is rather peculiar that the male sex is frequently affected, unlike other published reports. There is a need to identify the optimum 

treatment to achieve a best response with minimal toxicity. Rituximab in combination with CHOP are efficacious in treating PMBL and rituximab is 
safe to be combined with more intensive methotrexate based chemotherapy. A longer follow-up is needed to look at treatment outcome for this 

disease . 

KEYWORDS: clinical presentation, primary mediastinal lymphoma, rituximab 
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ABSTRACT DETAILS: There are different chemotherapy protocols available for the management of relapsed/ refractory Hodgkinôs disease. Many  

 Age Sex ICU  LDH > nor  Treatment  Outcome 

1 20 M Y 1691 IV Cyclo/Dexa prephase No Death 

2 16 F Y 385 IV Cyclo/Dexa ,RCHOP x 6 No CRu 

3 18 M N 669 RCHOP x6 ;refused futher Rx Yes 25# Relapsed 

4 18 M Y 1752 IV Cyclo/Dexa prephase ; No CRu 
          RCHOPx3     
          R+block A/B x2     

5 17 F N 1239 IV Cyclo/Dexa prephase Yes 25# CRu 
          RCHOPx8 +IT     

6 54 M N 1486 RCHOP x 8 No PR 

             Heart failure 

7 17 F Y 5500 Prephase  IV Cyclo/Dexa No Death  

progressive ds 
8 30 M N 2521 RCHOPx6 Yes 25# PR 

9 28 M N 1460 RHCOP X6 No CRu 

10 17 M N 1448 RCHOP X8 No CRu 
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of these are ifosfamide based. Here we report our limited experience with ICE protocol at a tertiary care pediatric centre in a resource constrained 
setting. A total of three patients (2 relapse and one refractory disease) received the ICE (Ifosfamide, Carboplatin and Etoposide along with Granulo-

cyte-colony stimulating factor) protocol. There were 2 males and one female with a median age of eleven years (5-13 years).  2 patients had previ-

ously received 6 cycles of ABVD each and the third patient had received 6cycles of ABVD and 3 cycles of COPP. The median time to relapse was 
three years. Two patients received 4 cycles of ICE each, while the third patient received 3 cycles. A PET CT done at the end of these cycles re-

vealed no active disease in two patients, while the third patient had viable residual disease in the cervical and mediastinal areas, his family refused 

any further treatment due to financial and social constraints. One patient relapsed three months later and the third one continues to be in remission 
with a seven months follow-up. There were two episodes of febrile neutropenia that were observe in these patients and no significant mucositis or 

other side-effects were seen. 

In resource poor countries, where autologous transplant may not be an option for the majority of the patients, ICE protocol can be used as a salvage 
therapy. 
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ABSTRACT DETAILS: Purpose The role of high dose therapy (HDT) followed by autologous stem cell transplantation (ASCT) as front-line ther-
apy in the high risk aggressive non-Hodgkinôs lymphoma (NHL) patients is still a matter of debate, but several studies demonstrated the efficacy of 

HDT in pre-Rituximab era. Since Rituximab added to CHOP chemotherapy, OS and PFS were significantly improved. Therefore, we analysed to 

compare conventional chemotherapy with HDT followed by ASCT in aggressive NHL in post-Rituximab era. Patients and Methods We retrospec-
tively reviewed the medical records of ( ) patients with primary diagnosed aggressive NHL from January 2002 to December 2009. Among them, we 

select patients who achieved to complete or partial remission after first induction chemotherapy or had Ó3 International Prognostic Index (IPI) 

scores or stage й, к . Among ( ) patients, 43 patients younger than 65 years were enrolled and categorized to two groups : conventional chemo-

therapy group (n=33, 77%) and HDT followed by ASTC group (n=10, 23%). Results The median age at the time of diagnosis was 46 years (range, 

15-64). Diffuse large B-Cell lymphoma (DLBLC, 47%), T-cell lymphoma (32%), lymphoblastic lymphoma (7%) were included. The proportion of 
Rituximab including regimen for induction chemotherapy were 49%. The five-year survival rate(±SD) was not significantly different between two 

groups ( 00±0 percent in chemotherapy group vs. 00±0 percent in HDT group, P=). And the estimated progression free survival at five years was not 

significantly different between two groups ( 00±0 percent in chemotherapy group vs. 00±0 percent in HDT group, P=). Conclusion The efficacy of 
HDT followed by ASTC during first-line treatment in patients with aggressive NHL does not improve the outcome in post-Rituximab era and 

should be evaluated in randomized trilas. 
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ABSTRACT DETAILS: Introduction: Lymphomatous meningitis (LM) in patients with Diffuse Large B Cell Lymphoma (DLBCL) is usually an 

early complication and with poor prognosis. Risk factors have been previously identified for this complication. DepoCyte is an extended released 
liposomal cytarabine formulation (LC) which has demonstrated better efficacy compared to standard cytarabine for the treatment of LM in one 

randomized clinical trial. Aims: The aim of this study is to evaluate efficacy and safety of intrathecal LC as prophylaxis of LM in DLBCL patients 

at high risk of CNS involvement. Methods: A retrospective study was carried out on 26 Spanish sites including patients diagnose with DLBCL and 
at risk of LM ï defined by the presence of at least one of the following: retroperitoneal mass Ó 10 cm; Waldeyer ring, sinus, vertebral or bone, and 

testicular involvement; LDH more than twice the upper normal limit; bone marrow involvement > 30% and serology VIH+. All patients had re-

ceived LC as IT prophylaxis for LM in the period April 2005 ï June 2011. Main endpoints were effectiveness (leptomeningeal involvement rate) 
and safety of the IT prophylaxis. Results: Data from 135 patients were analyzed. Baseline characteristics were: Mean age 57 ± 16 years (range: 18-

80 years). Males/Female: 89/46; Ann Arbor stage IV 71%. Systemic chemotherapy was the standard of the different hospitals, all alkylating based 

regimens, being R-CHOP the most frequent one (96%). LC was administered as intrathecal prophylactic treatment for LM in all patients in doses of 
50 mg. 124 patients completed the IT prophylaxis treatment with a mean of 2,6 ± 0,9 (range: 1-6) administrations of LC (11 patients died before 

finish prophylaxis), and with a median follow up of 19 months (range: 3-60 months) we reported no cases of LM. Just two patients (2.7%) had CNS 

progression, both developed CNS parenchymal mass at the same time of systemic progression. We reported no adverse event in 89 (66%) patients. 
All adverse events were reversible, being headache the most common toxic effect 39 (29%) cases, and only 10% of patients had grade III or IV 

toxicity. Chemical arachnoiditis prophylaxis was given to 107 patients. Conclusions: This retrospective study shows that CNS prophylaxis with 

intrathecal LC in DLBCL patients at high risk of CNS involvement is effective and well tolerated. 
KEYWORDS: Lymphoma,CNSprophylaxis,cytarabine 
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ABSTRACT DETAILS: Background. In lymphoma, bone marrow (BM) involvement is a sign of extensive disease and BM biopsy is a standard 
method in the evaluation of BM infiltration by disease. Because of patchy BM involvement pattern by lymphoma, the reported rates of unilateral 

involvement in bilateral biopsies range from 10% to 50%. However BM biopsy is an invasive and painful procedure. The value of unilateral versus 

bilateral BM biopsy remains controversial. Fluorodeoxyglucose positron emission tomography-computed tomography (FDG PET-CT) is a noninva-
sive imaging technique and currently it shows potential to detect BM involvement by lymphoma. Aims: We assess the abilities of FDG PET-CT to 

ascertain the presence of BM involvement in diffuse large B cell lymphoma (DLBCL) patients and to define the possibility that bilateral BM biop-

sies could be replaced by unilateral biopsy for DLBCL staging workup. Methods. We retrospectively reviewed medical records of histologically 
proven DLBCL patients from 2004 through 2010. All patients were examined by FDG PET-CT and bilateral BM biopsy at both posterior iliac  
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crests for initial staging workup. Data were expressed in terms of sensitivity, specificity, positive predictive value (PPV) and negative predictive 
value (NPV) for FDG PET-CT in evaluation of BM involvement by DLBCL, using BM biopsy as the reference standard. Two sets (right & left 

biopsy site) of pathologic and imaging data were analyzed separately. Results. Study population comprised 478 patients (median age 57, range 17-

85 years; 269 male) with newly diagnosed DLBCL. Ann Arbor stage I, II, III and IV patients were 96, 120, 40 and 222, respectively. Overall, BM 
involvement by DLBCL that confirmed by BM biopsy occurred in 63 patients (13.2%, 15, 12, and 36 at right, left and both side biopsy, respec-

tively). From the data of right side biopsy and FDG PET-CT images, comparison of the former and the later results revealed concordant positive 

findings in 22 cases (4.6%) and concordant negative findings in another 418 cases (87.4%). In 29 patients (6.1%) in whom FDG PET-CT returned 
findings of normal marrow, iliac crest BM biopsy revealed lymphomatous infiltration. On the other hand, in 9 patients (1.9%) in whom bilateral 

iliac crest BM biopsy had failed to reveal any abnormality, FDG PET-CT showed increased uptake. The calculated values for FDG PET-CT in 

evaluation of right BM infiltration were 43.1% (22/51) of sensitivity, 97.9% (418/427) of specificity, 71% (22/31) of PPV and 93.5% (418/447) of 
NPV. Conclusions. This study has the largest DLBCL cases among ever reported articles, and demonstrates not excellent sensitivity of FDG PET-

CT against the results of BM biopsy for the detection of BM involvement in DLBCL patients. BM biopsy could not be completely replaced with 

FDG PET-CT. But it has relatively good PPV, FDG PET-CT will be a useful tool for image-guided biopsy for DLBCL staging. And in daily prac-
tice, clinicians could consider the possibility to do efficient unilateral BM biopsy for DLBCL patients who have increased posterior iliac crest FDG 

uptake, instead of bilateral biopsy. 

KEYWORDS: lymphoma, FDG PET CT, BM biopsy 
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ABSTRACT DETAILS: Introduction: T cell lymphomas constitute approximately 10-20% of all Non-Hodgkinôs Lymphoma (NHL). Generally 
they are considered to have worse outcomes than B cell Lymphomas. There is limited information on the outcomes of T cell lymphoma treatment 

from India. Methods: We retrospectively analyzed the outcomes of adult (>14 years)T cell lymphomas (Non lymphoblastic) treated at the Cancer 
Institute, Adyar, Chennai in the period 2000-2007. Diagnosis and subtyping was done by immunohistochemical expression of T cell markers on the 

biopsy material. Data on presentation, treatment and follow up was obtained from patient records. Event Free Survival, (EFS- time from initiating 

treatment till progression/ relapse/ death from any cause) and Overall survival (OS) were calculated using the Kaplan Meier method and differences 
between subtypes were analyzed using the log rank test. Results: Among the 507 patients of NHL treated during this period, 85 (17%) had T cell 

phenotype (30 lymphoblastic and 55 non-lymphoblastic). The baseline characeteristics of the 55 patients were as follows: Median age:40 years (14-

62), Males 36 ( 66%), B symptoms 24 (44%), primary extranodal presentation 13 (24%), stages I and II: 15 (27%), stages III and IV: 40 (73%), age 
adjusted IPI (aaIPI) low risk 18 (33%), Intermediate 29 (53%) and high risk 8 (14%), subtype: peripheral T cell lymphoma (PTCL): 23 (42%), 

Anaplastic Large Cell Lymphoma (ALCL):22(40%), Cutaneous T cell lymphoma:2(3.6%), Extranodal NK T cell Lymphoma, nasal type: 7 (13%), 

Adult T cell Lymphoma: 1 (1.8%). Majority (except CTCL) were treated with chemotherapy (CHOP like regimes) with use of Radiation for extran-
odal sites.The median EFS and OS for the entire cohort was 13months(5.6-22) and 31 mo respectively. EFS in the three most common subtypes was

-ALCL:44mos vs PTCL: 7.8 mos vs NK T cell 6.5 mos (p<0.001) for the comparison. Conclusions: T cell lymphomas have poorer outcomes than 

the B cell lymphomas treated during the same period. Among the most common types of T cell lymphomas seen at our center, ALCL had the best 
outcome followed by PTCL and finally NK T cell lymphoma. The results are similar to those reported from other centers in the World. 

KEYWORDS: T cell lymphoma, India, Survival 
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ABSTRACT DETAILS: Although high dose chemotherapy with hematopoietic stem cell support is the current standard for patients with relapsed 
or refractory Non-Hodgkinôs lymphoma (NHL), all patients are not eligible for this strategy. A portion of this patients experiences refractory or 

relapsing disease after first salvage. However there are few data for treatment outcomes in this group of patients. In this retrospective analysis we 

evaluated the efficacy of ifosfamide, etoposide, cytarabine, methotrexate plus dexamethasone (IVAMdex) regimen in 2nd salvage (3rd line) setting 
and analyzed the pretreatment factors for patients who would be beneficial for this 2nd salvage regimen. A total of 41 patients with relapsed or 

refractory NHL after 1st salvage chemotherapy were analyzed. All patients were treated with IVAMdex regimen which consisted of i fosfamide 

(1500 mg/m2 daily from day 1 to day 5), mesna (1500 mg/m2 daily from day 1 to day 5), etoposide (150 mg/m2 daily from day 1 to day 3), cytara-
bine (100 mg/m2 daily from day 1 to day 3), methotrexate (3 g/m2 on day 5), leucovorin rescue (100 mg/m2 daily from day 5 to day 7), and dexa-

methasone (40mg on day 1 to day 3). The response rate was assessed after a minimum of two courses of chemotherapy. Toxicity and survival were 

analyzed in all patients. The median age was 51 years. Performance 0-1 and 2 was 56% and 44%, respectively. 28 evaluable patients completed 
more than 2 cycles. 13 patients were not evaluated due to early death (n=10), death without response evaluation (n=2), and follow-up loss (n=1), 

respectively. The overall response was as follows: 9 complete remission (32%), 4 partial remission (14%), 2 stable disease (8%), and 13 progressive 

disease (46%). The median overall and progression-free survival was 185 days (95% confidence interval, 84 days to 285 days) and 119 days (95% 
confidence interval, 30 days to 207 days), respectively (Figure 1). Univariate analysis of pretreatment factors for overall survival showed increased 

LDH (p=0.001), presence of B symptom (p=0.001), chemosensitive disease to prior regimen (p=0.044), performance status 0-1 (p=0.003), and low/

low-intermediate IPI group (p=0.017) were significant. Multivariate analysis by Cox regression method showed that increased LDH (p=0.028, harad 
ratio 3.47, 95% confidence interval 1.147 to 10.526) and performance status 0-1 (p=0.041, hazard ratio 0.35, 95% confidence interval 0.13 to 0.96) 

were independently significant factor for overall survival. Treatment-related mortality (TRM) was reported in 16 patients (39%) and the cause of all 

TRMs was infection associated with febrile neutropenia. Of these, 10 deaths (63%) occurred within 30 days after initiation of chemotherapy (early 
death). Univariate analysis of pretreatment factors for early death showed increased LDH (p=0.011) and presence of B symptom (p=0.017) were 

significant. However multivariate analysis by log-rank test did not show any independently significant factors for early death. In this study salvage 

chemotherapy with IVAMdex regimen in 3rd line setting showed moderate response with high toxicities. However, we discovered that there might 
be subgroup of patients who can benefit from this regimen and serum LDH level and presence of B-symptoms may be useful indicators in differen-

tiating these patients. However, considering high toxicities, the strategy to prevent early death associated with febrile neutropenia should be re-

quired. It might include prophylactic G-CSF and antimicrobial agent administration. To draw the conclusion, validation should be warranted in 
prospective trial with large scale. 

KEYWORDS: Non-Hodgkinôs lymphoma, salvage chemotherapy, IVAMdex regimen 
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ABSTRACT DETAILS: Management of elderly patients with aggressive nonhodgkins lymphoma(NHL) who do not want intensive chemotherapy 

is a difficult problem. We have experienced long-term symptom contol with low dose prednisolone in two elderly patients who did not want chemo-
therapy dispite of lymphoma symptoms. A 80-year-old female patient suffered from recurrent pleural effusion, was diagnosed human herpes virus 8

(HHV8) unrelated primary effusion lymphoma-like lymphoma. After discontinuation of 9 months treatment of low dose prednisolone, there was no 

recurrence of pleural effusion over 1 year. Another 81-year-old female patient showed multiple skin nodules with intense pruritus and pleural effu-
sion. Her Skin biopsy showed high grade B-cell lymphoma. She is on low-dose prednisolone for 23 months with partial symptomatic contol. Low 

dose steroid treatment can be used in symptomatic elderly NHL patients. 

KEYWORDS: low dose prednisolone, elderly patients, non-hodgkins lymphoma 
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ABSTRACT DETAILS: The poor outcomes in patients with extranodal NK/T-cell lymphoma, nasal type after conventional chemotherapy alone 

have generated interest in the use of autologous hematopoietic cell transplantation (HCT) as consolidation therapy. Unfortunately, treatment of 
patients who relapse after HCT is generally palliative. The same is true for diffuse large B cell lymphoma (DLBCL), and the optimal therapy for the 

autologous HCT recipients experiencing relapse remains unknown. Here, we report 2 aggressive lymphoma patients, whose disease recurred follow-

ing autologous HCT, but obtained a prolonged disease control after treatment with Rhus verniciflua Stokes (RVS) extract, a traditional Korean herb. 
Case 1. A 38-year-old man was diagnosed with staged IIE extranodal NK/T cell lymphoma, nasal type, and had been treated with radiation therapy 

and CHOP chemotherapy. After attaining partial response, he underwent autologous HCT. At 8 months after transplantation, he relapsed in the 
nasal cavity. He refused further conventional treatment, and treatment with RVS extract 450-mg capsules orally three times a day was commenced 

after informed consent. The treatment was scheduled to continue until disease progression. Twelve months after treatment, a CT scan revealed reso-

lution of enhancing mass in the nasal cavity, while minimal residual FDG uptake in left side nasal mucosa area was seen in PET/CT scan imaging. 
Twenty-two months after treatment, no residual FDG uptake was seen in nasal cavity on a PET/CT scan. Case 2. A 63-year-old woman was diag-

nosed with stage IIIB DLBCL, and had been treated with CHOP with Bortezomib. Following relapse, ESHAP chemotherapy was commenced, and 

after attaining partial response, autologous HCT was performed. Twelve months later, she relapsed, and she was scheduled for allogeneic HCT. 
However, she refused further conventional treatment, and treatment with RVS extract 450-mg capsules orally three times a day was commenced 

after informed consent. The treatment was scheduled to continue until disease progression. She had stable disease on RVS extract and she is living 

without signs of disease progression for over 23 months after starting the treatment. 
KEYWORDS: Lymphoma, Rhus verniciflua Stokes Extract, Alternative Therapy 
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ABSTRACT DETAILS: Background: High serum concentrations of macrophage colony-stimulating factor (M-CSF) have been implicated in vari-

ous malignant diseases such as Hodgkin lymphoma, non-small cell lung cancer, prostate cancer, colorectal cancer, and ovarian cancer. The aim of 

this study is to evaluate the correlation between serum levels of M-CSF and baseline clinical characteristics in patients with B-cell lymphoma. 
Methods: A total of 100 patients with B-cell lymphoma and 48 healthy control subjects were enrolled in this study. Serum M-CSF concentrations 

were measured by enzyme-linked immunosorbent assay (ELISA). Results: The 95 percentile reference range for serum M-CSF was 48.8-173.0 pg/

mL. This study showed that mean M-CSF level in the patient group was significantly higher than that of the healthy control group (295.2 ± 271.6 
vs. 97.3 ± 34.6 pg/mL, P<0.001). Mean M-CSF level of the group with clinical stage III and IV was significantly elevated compared with that of the 

group with clinical stage I and II (410.1 ± 342.3 vs. 188.6 ± 107.6 pg/mL, P<0.001). Mean M-CSF level was significantly higher in the patients with 

bone marrow involvement than in the patients without bone marrow involvement (432.7 ± 472.2 vs. 265.1 ± 212.8 pg/mL, P=0.028). Conclusions: 
These findings indicate an association between serum M-CSF level and aggressive behavior of B-cell lymphoma. Therefore, serum M-CSF may be 

a useful indicator for predicting prognosis in patients with B-cell lymphoma. 

KEYWORDS: macrophage colony-stimulating factor, B-cell lymphoma, marker 
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ABSTRACT DETAILS: The method of choice for the detection of paraproteins is EP on an agarose gel, and IFE is then used to subclassify the 

monoclonal components. However, because these techniques are labor-intensive and time-consuming, capillary electrophoresis and immunotyping 

(CE/IT) has emerged as a useful alternative method due to the automation, fastness, and high reproducibility. The false negative result in the detec-
tion of the M protein using CE has been reported in 5% of samples, and the sensitivity is slightly less than that of conventional gel electrophoresis, 

especially for small molecules and low concentrations of targeted molecules. It has been proposed that the monoclonal component could escape 

from the detection by CE when it is made up solely of FLCs. A recently developed serum assay for free light chains (sFLC) of immunoglobulins is 
becoming widely used, and reported to be about 100 times more sensitive than immunofixation electrophoresis (IFE) for identifying FLC in serum. 

Therefore, sFLC assay can detect an abnormal protein in patients with plasma cell dyscrasias who secrete small quantities of monoclonal protein in 
the serum. However, Uljon et al reported that sFLC does not detect changes in disease status earlier than electrophoretic M-spike measurements in 

patients with intact immunoglobulin myelom. Moreover, sFLC assay is not specific for monoclonal FLC but also measures polyclonal FLC. We 

previously reported about 3 unusual cases that recently occurred in our laboratory, which showed 2 false positive results and 1 false negative case in 
capillary electrophoresis to detect monoclonal components. In this study, we planned to investigate the distribution of free light chain ratio in known 

monoclonal gammopathy and exam the concordance rate between FLC and CE/IT in the detection of monoclonal components in patients to have 

monoclonal component with kappa or lambda light chain, and investigate the reason of discordant results. From September 2009 to May 2011, 51 
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through the admissions department and outpatient clinic. The 320 specimens from these 50 patients were investigated. The mean age of the patients 
was 59.54.0 years (range 46ï72 yrs) and the male to female ratio was 19:31. Serum free light chain ratio (reference range: 0.26-1.65) showed the 

range from 0.001 to 1157.024. In the total specimens, 34.38 % (110/320) from 28 individuals presented the free light chain ratio within the refer-

ence range. In the further study, we will review results of capillary electrophoresis to confirm if monoclonal peak be identified in specimens with 
normal free light chain ratio or not. We also have the plan to evaluate data in urine specimen. Because the significant number of specimens showed 

the free light chain ratio within the reference range, based on previous reports and this study, we carefully suggest that multiple methodological 

modalities, such as electrophoresis and free light chain assay, should be combined for diagnosing and monitoring plasma cell neoplasm and related 
disorders. 

KEYWORDS: monoclonal component, free light chain, capillary electrophoresis 
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ABSTRACT DETAILS: Plasma cell myeloma is a malignant hematologic disorder characterized by the proliferation of a single clone of a plasma 

cell, originating from a bone marrow B cell, and the production of large amounts of a monoclonal immunoglobulin or paraprotein. To identify 
monoclonal components, capillary electrophoresis is increasingly used in clinical laboratories, because it is better than conventional gel electropho-

resis in throughput, speed, and technical convenience. We recently experienced plasma cell myeloma showing 2 discrete peaks of Kappa light chain 

in capillary electrophoresis. A 77-year-old Korean female with clavicle fracture was admitted to our hospital, and increased kappa light chain was 
only identified without plasmacytosis in bone marrow and monocloncal components in electrophoresis at that point. After 10 months of initial 

evaluation, she presented bone marrow plasmacytosis (12.2%, Fig. 1) and 2 discrete peaks of Kappa light chain in urine electrophoresis, which were 

confirmed to the same Kappa components with anti-Kappa antibody in immunotyping (Fig.2). It is a rare case to show the same kind of 2 light chain 
peaks which was not identified in initial diagnosis and found in the follow-up course.Therefore, here we present this unusual case that recently 

occurred in our laboratory. 
KEYWORDS: plasma cell myeloma, Kappa light chain, capillary electrophoresis 
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ABSTRACT DETAILS: Incorporation of bortezomib in the treatment of multiple myeloma (MM) has significantly imporved patient outcome. 

Because peripheral neuropathy (PN) leading to dose modification and drug discontinuation seems to be dependent on dose and exposure of borte-
zomib, some schedules of botezomib therapy were reduced from twice-weekly to once-weekly infusion. We assessed the efficacy and safety of once

-weekly bortezomib infusion in the treatment of relapsed/refractory MM. We compared the outcomes and safety of once- and twice-weekly borte-

zomib infusion as a second-line treatment for the patients of relapsed/refractory MM in our hospital between 2005 and 2010, retrospectively. 
Twenty-nine patients were enrolled including 12 patients who received once-weekly bortezomib infusion on day 1, 8, 15 and 22 of the cycles and 19 

patients who received twice-weekly bortezomib infusion on day 1, 4, 8 and 11 of the cycles as a second-line treatment. Dexamethasone alone 

(n=18), melpahalan with prednisolone (n=4), and thalidomide with dexamethasone (n=7) were administered combined with bortezomib. Median 
cumulative dose of bortezomib were 32.4mg/m2 and 18.4mg/m2 in the once- and twice-weekly group, retrospectively (p=0.019). There were no 

significant difference in overall response rate (66.7% in once-weekly vs 47.1% in twice-weekly, p=0.451) and time-to-progression (median 17.2 

months in once-weekly vs 7.1 months in twice-weekly, p=0.381). There was a significant difference in the median time-to-onset of grade 2 to 4 PN 
(4.5 months in once-weekly vs 2.0 months in twice-weekly, p=0.017). The incidence of grade 2-4 PN (50.0% vs 47.1%) and median cumulative 

dose to onset of grade 2-4 PN (17.9mg/m2 vs 15.3mg/m2) were not different. The incidence of any grade 3/4 toxicity except PN was similar (25.0% 

vs 41.2%, p=0.449). Progression-free survival in once-weekly bortezomib group was slightly longer than that in twice-weekly bortezomib (median 
34.8 months vs median 22.8 months, p=0.074). Overall survival was similar (median 35.2 months vs median 25.1 months, p=0.118), while the over-

all survival of elderly patients (60 years or above) in once-weekly bortezomib group was slightly longer than that in twice-weekly bortezomib group 

by Kaplan-Meier analysis (median 38.1 months vs median 20.1 months, p=0.085). Our data suggest that the onset time of PN was delayed in once-
weekly regimen and there was no significant difference overall response, rate of PN, cumulative dose to onset of PN, grade 3/4 toxicity and overall 

survival between both groups. Because of the larger cumulative dose and the lower rate of dose modification or drug discontinuation due to good 

tolerability in once-weekly bortezomib than twice-weekly bortezomib, once-weekly bortezomib infusion could be a potential therapeutic approach 
for patient with MM as a scond-line therapy 

KEYWORDS: Once-weekly bortezomib, relapased multiple myeloma, second-line therapy 
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ABSTRACT DETAILS: Centrosomal amplification (CA) is common abnormality in patients with multiple myeloma (MM). We used gene  
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expression profiling (GEP) focused on genes associated with CA for finding molecular signature of centrosomal disruption. A total of 73 patients 
were evaluated by GEP using Affymetrix GeneChip Human Gene ST 1.0 array. A total of 111 genes with known role in oncogenesis involved also 

in regulation of centrosome duplication and function were selected for clustering. We have found one distinct pattern of 35 genes (Figure 1)  

belonging to following ontologies: cell-cycle genes (CDK1, CDK2, E2F, Plk, AURKA and NEK2); kinetochore and microtubule attachment genes 
(AURKB, BIRC5, CENP); mitotic checkpoint genes BUB1 and MUD2; DNA 

damage checkpoint genes presented by CA supressors, integrity and reduplicate 

regulators (RAD51, XRCC2, MSH2, CHEK1) and one structural gene TUBG1. 
The rest of genes from revealed pattern (HMMR, TACC3, TOP2A, BRCA1 

and BARD1) were also closely functionally connected. Based on expression of 

these genes patients can be stratified into three groups - \\\\\\\"High-\\\\\\\", 
\\\\\\\"Mediate-\\\\\\\" and \\\\\\\"Low expressed\\\\\\\". Patients in ñLow ex-

pressed\\\\\\\" group showed significantly higher level of hemoglobin (P=0.008) 

and thrombocytes (P=0.018)ò, otherwise patients in ñMediate-ò and ñHigh 
expressedò group had significantly higher b2m (P=0.004), LDH (p=0.019) and 

plasma cell infiltration in bone marrow (P=0.042). Survival analyses did not 

show significant differences, however favourable OS tendency for ñLow ex-
pressedò patients was observed (P=0.098). In our study, we revealed distinct 

pattern of mitotic genes involved in centrosome abnormalities in MM. We 

observed that groups of patients defined by molecular signature are also  
clinically  heterogenous. Based on variable levels of biochemical parameters as 

well as overall survivival tendency among different groups of patients, we 

anticipate that described model can be used as potential prognostic marker. Our 
findings needs to be confirmed and validated on larger cohort of patients. This 

study was supported by grants IGA NS10207 and IGA NT1154. 
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ABSTRACT DETAILS: The risk of developing cancer is influenced by low-penetrance genetic variants, the effect of which is difficult to detect in 

low-prevalence diseases such as Multiple Myeloma (MM). Despite strong evidences suggesting the presence of a genetic component in the etiology 
of MM, very few genetic risk factors have been unequivocally established. As successfully done for other cancers, one viable strategy to increase 

our understanding of the genetic determinants of MM risk is to collect a large set of patients across different populations in a consortium. The IM-

MEnSE (International Multiple Myeloma rESEarch) consortium includes so far 14 research groups across Europe and it aims to identify low-
penetrance susceptibility genetic variants for MM risk through case-control association studies. At present we have collected DNA samples of over 

1200 MM cases and a similar number of healthy controls. For the majority of the cases we also have clinical data on known prognostic factors and 

therapy outcome, which will allow us to investigate the individual variability in response to therapy and survival of MM patients. We have already 

used the samples of the IMMEnSE consortium for several studies: - Among several players of the detoxifying/elimination process, several ATP-

Binding Cassette (ABC) superfamily members play a key role in protecting cells in various tissues, including the blood. We selected and genotyped 

58 tagging and/or functional Single Nucleotide Polymorphisms (SNPs) in the key genes ABCB1, ABCG2 ,ABCC2, ABCC1 and ABCC3 in 633 
MM cases and 835 controls of the IMMEnSE consortium. Thirteen SNPs showed a positive association at a conventional p<0.05 with MM risk, 

thus we genotyped them in 564 MM cases and 1471 controls provided by the Heidelberg Myeloma Group. Two SNPs in ABCB1 remained signifi-

cantly associated with MM risk in the joint analysis of all cases and controls (rs10264990, p=0.015; rs17327442, p=0.009). - Genome-wide associa-
tion studies (GWAS) have shown that the 8q24 region harbors multiple independent cancer susceptibility loci, even though it is devoid of genes. We 

tested the hypothesis that genetic variants in this region could play a role in MM risk. We genotyped 20 SNPs of 8q24 in 1188 MM cases and 2465 

controls from the IMMEnSE consortium and the Heidelberg Myeloma Group. We found a statistically significant (p=0.0022) association between 
SNP rs2456449 and MM risk. - Finally, we genotyped in the IMMEnSE cases and controls three SNPs that resulted associated with MM risk in a 

recently published GWAS, and confirmed the association of two of them. We plan to continue the investigation of additional SNPs from the recent 

MM GWAS, as well as SNPs of key genes involved in the pathogenesis of MM. We will investigate the role of these polymorphisms in relation to 
MM risk, as well as to treatment outcome and survival of MM patients. 

KEYWORDS: Multiple Myeloma, International consortium, SNPs, Genetic susceptibility, Pharmacogenetics, Survival 
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ABSTRACT DETAILS: In the present scenario, the conventional chemotherapeutic agents that are being used for the treatment of human malig-

nancies are facing difficulties as they are directed nonspecifically against both malignant and nonmalignant cells, often limiting their efficacy with 
having serious side effects. Again, Multiple Myeloma (MM) is a relatively slow growing malignancy and is therefore difficult to treat. Most mye-

loma cells are in the G1 phase of the cell cycle and are hence poor targets for chemotherapy because they have ample time to repair any DNA dam-

age caused by many of the chemotherapeutic drugs before they proceed to the next cell division. Vincristine Sulfate (VS), being a drug, causing 
metaphase arrest, form an important component of various anti-myeloma combination regimens. But the extreme health hazards that are induced by 

introduction of VS in the patients body is become one of the recent concerned for the oncologists working in this area. Current interest on designing 

of targeted delivery vehicles thus opening up the possibility of maximum drug-efficacy and minimal toxicity. The possibility of using a nano-
material as a combinational drug component is intuitively evident as it would compensate the toxicity level by enhancing drug delivery efficiency. 

Additionally, cell-specific cytotoxicity (reported earlier by our group) of the nano-vehicle itself may potentiate a more effective targeted cell killing. 

We have explored the possibility of using gold nanoparticles playing the dual role of an anticancer agent and a carrier of a chemotherapeutic drug. 
This is demonstrated using vincristine sulfate (VS), salt of an alkaloid often used in the treatment of multiple myeloma (MM), and U266 as a test 

MM cell line. The drug VS shows the expected G2-Mphase arrest of cells. Notably, bare gold nanoparticle shows arrest of the S phase cells that 
may be particularly important in case of slow-growing malignancies like MM where most of the cells remain in G1 phase of the cell cycle.  
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The VS conjugated gold retains the activity of both gold nanoparticle and VS leading to a synergistic rise of the apoptotic cell population. 
KEYWORDS: Multiple Myeloma, Gold Nanoparticle, Vincristine 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

The Role of Nanoplex for Anti-MM Drug Development 

The upper panel describes the designing of the nanoplexes. The possibility of using a nanomaterial as a combinational drug component as it would 

compensate the toxicity level by enhancing drug delivery efficiency. Additionally, cell-specific cytotoxicity (reported earlier by our group Patra et al 
Nanomedicine, 2007) of the nano-vehicle itself may potentiate a more effective targeted cell killing. Here we explore the possibility of using gold 

nanoparticles playing the dual role of an anticancer agent and a carrier of a chemotherapeutic drug. Notably, bare gold nanoparticle shows arrest of 

the S phase cells that may be particularly important in case of slow-growing malignancies like MM where most of the cells remain in G1 phase of 
the cell cycle. The VS conjugated gold retains the activity of both gold nanoparticle and VS leading to a synergistic rise of the apoptotic cell  

population.  
 

Abstract 59 
TITLE: Design and Rationale of FOCUS (PX-171-011): A Randomized, Open-label, Phase 3 Study of Carfilzomib Versus Best Supportive Care in 

Patients With Relap 
AUTHORS: Roman Hájek, Richard Bryce, Vladimir maisnar, Vlastimil Scudia, Tamas Masszi, Antonio Palmbo, laura Rosinol, Albert Oriol, Hed-

wig Kasparu, Heinz Ludwig 

AFFILIATION: University Hospital Brno, Onyx Pharmaceuticals, University Hospital Hradec Kralove, University Hospital Olomouc, St. Istvan 
and St. Laszlo Hospital of Budapest, Molinette Hospital, Hospital Clinic Barcelona, Hospital Universitari Germans Trias i Pujol, General Public 

Hospital of the Elisabethinen Linz, Wilhelminen Hospital 

E-mail: r.hajek@fnbrno.cz  
ABSTRACT DETAILS: Background: Carfilzomib is a next-generation proteasome inhibitor with demonstrated single-agent activity in phase 2 

studies in patients with relapsed and refractory multiple myeloma (R/R MM). In PX-171-003-A1ða single-arm study of carfilzomib monotherapy 

in heavily pretreated refractory patientsð37% of patients achieved > minimal response (MR) and median time to progression was 3.9 months. 
Based on the results of this trial, carfilzomib is currently under review by the US Food and Drug Administration for approval to treat R/R MM. To 

support registration in Europe, a phase 3 randomized studyðFOCUS (CarFilzOmib for AdvanCed Refractory MUltiple Myeloma European Study; 

EudraCT No. 2009-016840-38)ðis being conducted to compare overall survival (OS) after treatment with single-agent carfilzomib or best  

supportive care (BSC) regimen consisting of low-dose glucocorticoids (with optional cyclophosphamide), along with comfort and palliative care 

options. Methods: Patients must have received Ó3 prior regimens including adequate bortezomib treatment (Ó4 cycles at full dose). Patients must be 

responsive to Ó1 line of therapy and be either non-responsive (stable disease or less) or refractory to their most recent therapy. Eligible patients are 
randomized 1:1 (stratified based on number of previous therapies and geographical region) to receive either carfilzomib or BSC regimen. The target 

enrollment is 302 patients. Treatment schemes are as follows: (Table 1) Patients will continue treatment until disease progression, unacceptable 

toxicity, or treatment discontinuation. Following confirmation of disease progression or discontinuation from study treatment, all patients will enter 
long-term follow-up for survival. There is no crossover upon progression. Patients who complete the study will be offered treatment with  

carfilzomib in an extension study if FOCUS results show a definitive, statistically 

significant survival benefit for carfilzomib versus BSC. The primary endpoint is 
OS with 2 interim analyses at 50% and 75% events and final analysis of OS at 253 

events. Assuming 253 events, the study will provide 80% power to detect a 43% 

increase in median OS for carfilzomib over BSC from 6.0 months to 8.6 months 
(hazard ratio 0.70). Secondary endpoints include progression-free survival, overall 

response rate, clinical benefit rate, disease control rate, duration of response, and 

safety. Disease assessments will be determined by both study investigators and an 
independent response committee according to the International Myeloma Working 

Group Uniform Response Criteria with MR per European Blood and Marrow 

Transplantation Group criteria. The FOCUS study began enrolling patients in 

September 2010 and had 119 patients as of November 2011. Conclusions: FOCUS 

will provide more rigorous data for carfilzomib, as this is the first carfilzomib 

study with OS as the primary endpoint and will not be confounded by crossover. 
The larger study group will provide more robust secondary response data and additional safety data. 

KEYWORDS: Multiple myeloma, Proteasome inhibitor, Relapsed and refractory 
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ABSTRACT DETAILS: Epigenetic inactivation of tumour suppressor miRNAs has been implicated in carcinogenesis. We postulated that MIR34B/

C, a direct transcriptional target of TP53 tumour suppressor protein, might be inactivated by promoter hypermethylation in multiple myeloma 
(MM), and hence studied methylation of MIR34B/C promoter in 8 normal marrow controls, 8 MM cell lines, 95 diagnostic MM and 23 relapsed 

MM samples by methylation-specific PCR. Promoter of MIR34B/C was unmethylated in normal controls but homozygously or heterozygously 
methylated in six (75.0%) MM cell lines, in which MIR34B/C expression inversely correlated with the level of MIR34B methylation. Moreover, in  
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20mg/m2 IVD 1,2 
  
 27 mg/m2 IV D 8, 9, 15, 16 

  
Prednisolone 30 mg 

PO QOD 
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Dexamethasone 6 
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optional 
  
Cyclophosphamide 

50 mg PO QD (max 

1400 mg/cycle) 

              

2-9 

  
27 mg/m2 IV D 1, 2, 8, 9, 15, 16 

 

             

Ó10 

  
27 mg/m2 IV D 1, 2, 15, 16 
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