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Treatment outcomes of acute promyelocytic leukemia (APL) show
variation between clinical trials and real-world setting largely due to
exclusion of patients who present with major bleeding, severe
infections and those who die within the arst week. Use of diberentiation
agent-based therapy for low/intermediate risk group (ATRA and ATO)
and limiting anthracycline use to high-risk subgroup has reduced the
treatment-related mortality beyond arst week. However, use of steroids
for treatment of diberentiation syndrome and chemotherapy can still
increase the risk of infections which can compromise the outcomes,
particularly in a setting with high incidence of multi-drug resistant
organism and invasive fungal infections. There is a need to identify the
predictors of this mortality and ways to reduce it to improve the
outcomes.

We analyzed the data for patients with newly diagnosed APL from two
large tertiary care centers in India, registered between 2013-2018to
evaluate the outcomes in all risk groups (as per Sanz score), mortality
within arst 30-days and prognostic factors. Patients with
low/intermediate risk were treated with ATRA and ATO based therapy
whereas the high-risk group received chemotherapy in addition to
ATRA/ATO. We recorded demographic variables, white blood cell count
and platelet count at diagnosis, Sanz score, serum albumin, serum
creatinine, treatment administered, achievement of morphological
complete remission post induction and complete molecular remission
post consolidation, relapse and death. The primary outcome was event-
free survival (EFS) which counted lack of complete remission post
induction, lack of complete molecular remission post consolidation,
relapse and death as event. The secondary outcomes were relapse-free
survival (RFS), overall survival (OS) and induction mortality (death within
arst 30 days) and assessment of impact of baseline disease and host
factors on the EFS, RFS, OS and induction mortality.

A total of 238 patients were included in this analysis. The median age
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was 34 years (range 2-72 years) with male: female ratio of 1.5:1. At
presentation the median WBC count was 6790 per cumm (range 300-
237,000per cumm) and median platelet counts were 21000 per cumm
(3000-266,000 per cumm). As per Sanz score – 12% were low-risk, 48%
were intermediate risk and 40% were high-risk. Median abrinogen
levels were 239 (range 36-883). A total of 231 patients received therapy.
A total of 204 patients were assessed for response at the end of
induction and all but one patient achieved complete response (87.8% as
per intention to treat). The rest were not assessable due to death
during induction (19) and loss to follow up (15). The induction mortality
was 8.2% (infections-6, coagulopathy-9, diberentiation syndrome-2 and
others-2).170/185(92%) patients achieved post consolidation complete
molecular remission. A total of 19 patients relapsed during the follow
up (bone marrow-14, CNS alone-2 and combined -3). The median time
to relapse was 23.9 months (IQR 13.6-42.9 months).

At a median follow up of 51.2 months,3-year EFS, RFS and OS were
79%,92% and 88%.

There was no statistically signiacant diberence between low,
intermediate and high-risk group for any of the survival outcomes.
Similarly, age, gender, abrinogen and albumin at diagnosis did not have
any adverse impact. Baseline WBC of >40000/cumm and serum
creatinine of >2 mg/dL at diagnosis adversely abected the overall
survival with HR of 3.22 (95% CI 1.42-7.29, p-0.005) and 11.9 (95% CI-
2.78-50.82)respectively. However, the number of patients with raised
creatinine were very small (n=4). These two factors had adverse impact
on induction mortality too (WBC>40,000 per cumm – HR -3.32, 95% CI-
1.31-8.42, p-0.012 serum creatinine >2 mg/dL- HR 14.69, 95% CI-3.36-
64.18, p<0.0001). The survival probabilities at 3, 4 and 5 years using 30-
day landmark analysis were 96%, indicating that there are very few
deaths after the arst 30 days of induction. Fig 1 depicts the overall
survival.

This retrospective analysis highlights that ATO+ATRA and minimal
anthracycline based therapy has led to similar outcomes in all risk
groups and the present need to address induction mortality. High
induction mortality in patients with WBC >40,000/cum indicates the
potential contribution of infections due to use of steroids to treat
diberentiation and underlying coagulopathy or a diberent biology.



02/08/22, 6:14 PMSubmission Completed

Page 4 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?use…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

Abstract ID#:
167202
Password:
147787
Title:
Real-World Outcomes for Acute Promyelocytic Leukemia:
Need to Address Induction Mortality
Submitter's E-mail Address:

https://ash.confex.com/data/abstract/ash/2022/2/0/Paper_167202_abstract_289017_0.jpg


02/08/22, 6:14 PMSubmission Completed

Page 5 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?use…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

manju.sengar@gmail.com
Preferred Presentation Format:
Oral
Withdraw if Poster:
N
Do you want your abstract published online-only on the
Blood Abstracts Web site if it is NOT accepted for
presentation:
No
First Time Submitting:
No
Scheduling conSicts due to religious observation:
I do not have any scheduling conoicts due to religious
observation.
Is this abstract a Trial in Progress:
No
Registered Clinical Trial:
Yes
Name of the Clinical Trial Registry:
Clinical Trial Registry of India
Trial registration number:
CTRI/2020/02/023455
OULabel Disclosure:
No
Compliance with the Declaration of Helsinki for Studies
Involving Human Subjects:
Agree
Interim Analysis of Clinical Trial:
No
Update Analyses:
No
Research Funding:
Does not apply
ASH Funding:
Alternate Research Funding:
None
Is the Wrst author/presenter of this abstract a hematologist
in training?:
No



02/08/22, 6:14 PMSubmission Completed

Page 6 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?use…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

First Presenter

Presenter
Corresponding Presenter
Manju Sengar, MD, DM 
Tata Memorial Centre AOliated to Homi Bhabha National
Institute
Room No. 81, Main Building, Tata Memorial Hospital, Dr. E.
Borges Road, Parel, Mumbai
Department of Medical Oncology
Mumbai, 
India
Email: manju.sengar@gmail.com -- Will not be published
Alternate Email: manju.sengar@gmail.com -- Will not be
published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/01/2022 by Manju Sengar

Second Author

Hasmukh Jain, MD, DM
Tata Memorial Centre, AOliated to Homi Bhabha National
Institute
Room No. 81, Main Building, Tata Memorial Hospital, Dr. E.
Borges Road, Parel, Mumbai
Parel east
Department of Medical Oncology
Mumbai, 400012
India
Phone Number: +919801992974
Email: dr.hkjain@gmail.com -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
Yes

Review Category Selection:
613. Acute Myeloid Leukemias: Clinical and Epidemiological



02/08/22, 6:14 PMSubmission Completed

Page 7 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?use…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

Name of Organization Type of
relationship

ImmunoAdaptive Therapy Pvt Ltd Research
Funding

Intas Pharmaceuticals Pvt Ltd, Cipla
Pharmaceuticals Pvt Ltd

Research
Funding

Zydus Lifesciences Ltd Research
Funding

Cipla Pharmaceuticals Pvt Ltd Research
Funding

Will any of the content that you control be related to the
products or business lines of any of the above ineligible
companies? No
Signed on 08/01/2022 by Hasmukh Jain

Third Author

Uday Prakash Kulkarni, MD
Christian Medical College
Ida Scudder Road
Department of Haematology
Vellore, 632004
India
Phone Number: 914162282352
Email: kulkarni.uday@cmcvellore.ac.in 

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/01/2022 by Uday Prakash Kulkarni, MD

Fourth Author

Vasu Babu Goli
Tata Memorial Centre, Homi Bhabha National Institute
Main Building, Tata Memorial Hospital, Dr E. Borges Road,
Parel, Mumbai
Room no 906, Tata memorial Hospital 



02/08/22, 6:14 PMSubmission Completed

Page 8 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?use…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

Department of Medical Oncology
Mumbai, 400012
India
Email: vasu.onc03@gmail.com -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/01/2022 by Vasu Babu Goli

Fifth Author

Anu Korula, MD, DM
Christian Medical College
Ida Scudder road
Department of Haematology
Vellore, 632004
India
Email: anukorula@cmcvellore.ac.in -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/01/2022 by Anu Korula, MD, DM

Sixth Author

Prasanna Samuel, MSc, PhD
Christian Medical College
IDA, Scudder Road, Christian Medical College
Department of Biostatistics
Vellore, 632004
India
Email: prasanna.samuel@cmcvellore.ac.in -- Will not be
published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/01/2022 by Prasanna Samuel

Seventh Author



02/08/22, 6:14 PMSubmission Completed

Page 9 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?use…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

Sushil Selvarajan, MBBS, MD, DM
Christian Medical College
Department of Haematology
Vellore, 632004
India
Email: sushils@cmcvellore.ac.in -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Sushil Selvarajan, MBBS, MD, DM

Eighth Author

Lingaraj Nayak, MD, DM
SPECIALIST SENIOR REGISTRAR, DEPARTMENT OF MEDICAL
ONCOLOGY, TATA MEMORIAL HOSPI:
Tata Memorial Centre

Room No. 81, Main Building, Tata Memorial Hospital, Dr. E.
Borges Road, Parel, Mumbai
NIRLEP COOPERATIVE SOCIETY
Medical Oncology
Mumbai, 400012
India
Email: lingarajnayak86@gmail.com -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Lingaraj Nayak

Ninth Author

Aby Abraham, MD, DM
Christian Medical College
Department of Haematology
Vellore, Tamil Nadu 632004
India
Email: aby@cmcvellore.ac.in 

In the past 24 months, have you had any Wnancial



02/08/22, 6:14 PMSubmission Completed

Page 10 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?us…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

relationships with an ineligible company as deWned above?
Yes

Name of Organization Type of relationship

Novo Nordisk Research Funding

Roche Research Funding

Will any of the content that you control be related to the
products or business lines of any of the above ineligible
companies? Yes
Signed on 08/01/2022 by Aby Abraham, MD, DM

Tenth Author

Om Prakash, MSc
Christian Medical College, Vellore
IDA, Scudder Road, Christian Medical College
Department of Biostatistics
Vellore, 632004
India
Email: omprakash@cmcvellore.ac.in -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/01/2022 by Om Prakash, MSc

Eleventh Author

Fouzia N., DM
Christian Medical College
2021 L St. NW
Ste. 900
Department of Haematology
Washington, DC 20036
Email: fouzian@cmcvellore.ac.in -- Will not be published
Alternate Email: fouzian@cmcvellore.ac.in -- Will not be
published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?



02/08/22, 6:14 PMSubmission Completed

Page 11 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?us…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

No
Signed on 08/02/2022 by Fouzia N., DM

Twelfth Author

Saranya Kumaran
Christian Medical Vellore
IDA, Scudder Road, Christian Medical College, Vellore, Tamil
Nadu
Vellore, 632004
India
Email: saranyakumaran1998@gmail.com -- Will not be
published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Saranya Kumaran

Thirteenth Author

Jayashree Thorat, MD, DM
Tata Memorial Centre, AOliated to Homi Bhabha National
Institute
Room No. 81, Main Building, Tata Memorial Hospital, Dr. E.
Borges Road, Parel, Mumbai
Department of Medical Oncology
Mumbai, Maharashtra 400012
India
Email: dr.jayathorat@gmail.com -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Jayashree Thorat

Fourteenth Author

Bhausaheb Bagal, MD, DM
Tata Memorial Centre
Room No. 81, Main Building, Tata Memorial Hospital, Dr. E.
Borges Road, Parel, Mumbai



02/08/22, 6:14 PMSubmission Completed

Page 12 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?us…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

Tata Hospital Kharghar 410210
Medical Oncology
Mumbai, Maharashtra 400012
India
Email: bagalbp@gmail.com -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Bhausaheb Bagal, MD, DM

Fifteenth Author

Poonkuzhali Balasubramanian, MSc, PhD
Christian Medical College
Ida Scudder road
Department of Haematology
Vellore, 632004
India
Phone Number: 91(416)2283476
Email: bpoonkuzhali@cmcvellore.ac.in -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Poonkuzhali Balasubramanian, PhD

Sixteenth Author

Dhanlaxmi Shetty
Tata Memorial Centre, AOliated to Homi Bhabha National
Institute
Cytogenetics Laboratory, ACTREC, Sector 22, Kharghar, Navi
Mumbai
Cytohenetics
Navi Mumbai, 410210
India
Email: shettydl@tmc.gov.in -- Will not be published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No



02/08/22, 6:14 PMSubmission Completed

Page 13 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?us…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

Signed on 08/02/2022 by Dhanlaxmi Shetty

Seventeenth Author

Nikhil Patkar, MD
Clinician Scientist & Asst Professor:
Tata Memorial Centre, AOliated to Homi Bhabha National
Institute
CCE Building, ACTREC, Sector 22, Kharghar, Navi Mumbai
Haematopathology Laboratory, Tata Memorial Hospital
Navi Mumbai, 410210
India
Phone Number: 09892900358
Email: nvpatkar@gmail.com -- Will not be published
Alternate Email: npatkar@actrec.gov.in -- Will not be
published

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Nikhil Patkar, MD

Eighteenth Author

Biju George, MD, DM
Christian Medical College
Department of Haematology
Vellore, Tamilnadu 632004
India
Email: biju@cmcvellore.ac.in 

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/02/2022 by Biju George, MD, DM

Nineteenth Author

Vikram Mathews, MD, DM
Christian Medical College
Department of Haematology
Vellore, Tamil Nadu 632004
India



02/08/22, 6:14 PMSubmission Completed

Page 14 of 14https://ash.confex.com/ash/2022/cop/papers/confirmation.cgi?us…Table=Paper&step=8&StepEntry=1097-Paper167202&password=*cookie

Email: vikram@cmcvellore.ac.in 

In the past 24 months, have you had any Wnancial
relationships with an ineligible company as deWned above?
No
Signed on 08/01/2022 by Vikram Mathews, MD, DM

If necessary, you can make changes to your abstract submission

To access your submission in the future, use the direct link to your
abstract submission from one of the automatic conarmation emails
that were sent to you during the submission.

Or point your browser to /ash/reminder.cgi to have that URL mailed to
you again. Your username/password are 167202/147787.

Any changes that you make will be reoected instantly in what is seen by
the reviewers. You DO NOT need to go through all of the submission
steps in order to change one thing. If you want to change the title, for
example, just click "Title" in the abstract control panel and submit the
new title.

When you have completed your submission, you may close this browser
window.

Tell us what you think of the abstract submission process

Home Page

https://ash.confex.com/ash/reminder.cgi
https://ash.confex.com/ash/feedback.epl?jsclose=1
https://www.hematology.org/meetings/annual-meeting

