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Issues and possible solutions

India as an example 



▪ The field of oncology research and treatment is going through exciting time, with 
innovative therapies seeing success in improving survival.

▪ However in parallel the cancer divide is larger than ever, with 95% of the world resources 
for cancer being available to a small proportion of the world’s population. 

▪ The treatment of Chronic Myeloid leukemia is seen as a a great example of the success of 
targeted and personalized therapies 

▪ The access strategies identified in treatment of CML as a disease has shown a way to 
improve access to patients who would otherwise not have been treated effectively.

▪ The increasing availability of generic formulations have also significantly contributed to 
narrowing this divide.

Oncology treatment in LMIC



India (resource limited countries):

Perspectives & Problems

• 1.43 billion people (estimated 2022)

• 15% of the world’s population

• Most populous country – overtaken China this year!

• Population increasing at the rate of 1.2 % (earlier 1.7%) annually!

• Rapidly aging population – presently 40% younger than 15 yrs

• Senior citizens expected to increase by 274% 

• India will have 20% of the world’s senior citizens by 2040.

• Loosely structured social system of medicine

• Less than 30% have access to medical insurance



CML is the most common adult leukemia in India and possibly, in the other LMICs.

CML – Annual Incidence

CML incidence  - various Indian cancer registries
 0.8 to 2.2 per 100 000 population for men 
 0.6 to 1.6 per 100 000 population for women. 



The burden of CML in India / projections 

Ref: Marc Delord, Universite ́Paris,
Institut Universitaired’ He ́matologie, HoˆpitalSaint-Louis,Paris,France.

Malhotra et al -Haematology 2019

Concerns :

The disease is seen in a younger 
population, (median age at onset 
being between 30 to 40yrs). 

More than half of the patients 
present with intermediate and 
high Sokal 

High and European Treatment and 
Outcomes Score (EUTOS) score. 



Prevalence of CML in India

1,50,000  pts. 
by year 2030

Estimates produced by
Marc Delord
Université Paris 7 - Institut Universitaire d'Hématologie,
Hôpital Saint-Louis - Paris 
Presented at the 19th John Goldman Conference....
Not published, personal communication



Survival with CML in five consecutive randomized studies of 
the German CML Study Group since 1983; update 2016. 

Survival with CML -the German CML Study Group





Overall survival (OS) of CML patients supported by MAS. 

OS : lower in Africa, the Middle East, and South Asia compared 
with Eastern European and Central Asian countries. 



EFS

OS :75.9%

EFS :low risk and high risk EFS : adherence 

PFS & OS among those who were adherent and non-adherent



The issues with management of CML in LMIC - How to improve?
Knowing the challenges….

▪ Understanding the basics of the disease 
▪ Relatively younger population of CML patient 
▪ Higher proportion of intermediate and high risk groups. (need for higher dose 

of IM or using 2nd gen TKIs)
▪ Non- compliance/Adherence to continued therapy. (Patient education)

▪ Access to medications especially 2nd line therapy. (Not available in most LMIC)

▪ Challenges faced with effective follow up ( long travel )
▪ Challenges with monitoring to guide therapy in a dynamic way. ( Laboratory 

back up and Cost)
▪ Problem of younger populations, child bearing , cultural issues.
▪ Exploring treatment free remission strategies with a framework 

(reproducibility and  authentic results as per IS)



How do you improve outcomes with existing standard 
treatment option?

▪ Educating patient – The nature / need for therapy/ 
rationale of Rx/ Adherence

▪ Identifying patient requiring more/ different 
▪ Envisaging end points for patients – 

▪ Young vs. old
▪ Exploring TFR vs. Continued therapy
▪ Access
▪ Financial health.
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Abstract. Introduction: Outcomes in chronic myeloid leukemia (CML) have vastly improved after 

introducing tyrosine kinase inhibitors. However, patients in low and middle-income countries 

(LMICs) face many challenges due to social and financial barriers. 

Objective: This study was conducted to understand socio-economic hindrances, knowledge-

attitudes-practices, and assessing nonadherence to treatment in chronic phase CML patients 

taking imatinib. 

Materials and Methods: Patients of chronic phase CML, aged 15 and above, taking imatinib for six 

months or more were included in the study. A questionnaire (in the Hindi language) was 

administered, inquiring about the nature of the disease and its treatment, how imatinib was 

obtained, drug-taking behavior, and the treatment's economic and social burden. Nonadherence 

was assessed by enquiring patients for missed doses since the last hospital visit and for any 

treatment interruptions of ≥7 days during the entire course of treatment (TIs). 

Results: Four hundred patients were enrolled (median age 37 years, median duration on imatinib 

63 months). Patients hailed from 16 different Indian states, and 29.75% had to travel more than 

500 kilometers for their hospital visit. Scheduled hospital visits were missed by 14.75%. A third of 

the patients were unaware of the lifelong treatment duration, and 41.75% were unaware of the 

risks of discontinuing treatment. Treatment was financed by three different means- 61.75% 

received imatinib via the Glivec International Patient Assistance Program (GIPAP), 14.25% 

through a cost-reimbursement program, and 24% self-paying.  52.75% of patients felt financially 

burdened due to the cost of drugs (self-paying patients), cost of investigations, the expenditure of 

the commute and stay for the hospital visit, and loss of working days due to hospital visits. 41.25% 

of patients reported missed doses in the last three months, and 9% reported missing >10% doses. 

16.5% of patients reported TIs. Nonadherence>10% and TIs were significantly higher in self-

paying patients (15.6% and 25% respectively). 

Conclusion: We observed that patient awareness about the disease was suboptimal. Patients felt 

inconvenienced and financially burdened by the treatment. Nonadherence and treatment 

interruptions were observed in 41.25% and 16.5%, respectively. These issues were prevalent in 

self-paying patients.  
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• Major molecular response (MMR) and the depth of molecular 
response increase over time

Deepening Response – an ongoing process with TKI

BCR-ABL% (International Scale)

Sample Analysis Timepoints (months)
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➢ The problem of higher risk scores at presentation.
➢ The problems of relatively younger patients at diagnosis.
 

▪ Consistently 2/3rd of the patients presenting are in the intermediate to high risk 
Sokal score. Although the proportion comes to hals when applying the EUTOS 
score.

Question :

• More appropriate to use higher dose of Imatinib – 
The CML IV data.

• Consider using 2nd generation TKI – 
The ENeST-ND and Dassision Data

• Switching over to a 2nd generation TKI if early response is not optimal - TIDEL

 



▪ The cumulative incidence of MR4.5 after 9 years 

was 70% (median, 4.9 years); 

▪ MR4.5 was reached more quickly with optimized 

high-dose imatinib than with IM 400 mg/day. 

▪ High-dose IM and early major molecular 

remission predicted MR4.5. 

▪ No patient with confirmed MR4.5 has 

experienced progression. 









Switching therapy. When do you make 
that decision?

▪ At 3 months when there is inadequate response.
▪ Wait until 6 months.
▪ The critical need to evaluate compliance



Leber B, et al. ASH 2013. Abstract 94. 

Switch to Nilotinib 400 mg BID
(n = 104)

Continue on Imatinib 400-600 mg QD*
(n = 103)

Ph+ CP CML previously 
treated with imatinib 400 
or 600 mg/day for ≥ 2 yrs; 
patients with confirmed 

CCyR and persistently 
detectable BCR-ABL 

transcripts 
(N = 207)

Stratified by duration of previous imatinib (≤ 36 vs > 36 mos),
duration of previous interferon (none vs ≤ 12 vs > 12 mos)

4 yrs

ENESTcmr:  Switch to Nilotinib in CP CML w/Residual 
Disease on Long-term Imatinib



• Subgroup analysis - limited to responses up to crossover

• MR4.5 achieved in 47% with Nilotinib vs 24% with Imatinib (P = .0003)

Leber B, et al. ASH 2013. Abstract 94. 

Cumulative Incidence of MR4.5 in Pts Without MR4.5 at Baseline
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• Median time to MR4.5 accelerated by > 1 yr with nilotinib
• 24 mos with Nilotinib vs not reached with Imatinib 

Leber B, et al. ASH 2013. Abstract 94
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TKIs Strength N Rupees (app) $ (app)

Imatinib 400mg 30 2200 30

Dasatinib 20mg
50mg

60
60

1200
2600

15
31

Nilotinib 150mg
200mg

30
30

1740
2040

21
25

Bosutinib 400mg
500mg

30
30

4800
5500

60
65

Ponatinib 15mg
45mg

30
30

18500
49500

225
600

Generic  Availability in India – Can make this a possibility



TFR in LMICs!!



Why should TKI cessation be a key 
endpoint of therapy?

• Potential for organ toxicity with long term TKI therapy – particularly 
relevant in India (and other LMICs) b/o the large number of young 
patients!

• Quality of life impact of TKI therapy

• Safe pregnancies

• Cost of life-time TKI therapy

• Emerging evidence that TFR/cure may be possible



Total duration of TKI exposure directly 
propositional to depth of MR (and TFR possibility)!!





CML - TFR in  resource-constrained Countries:
Some Suggestions-1!

• TFR attempt even more important in LMICs - large number 
of young patients

• Minimum duration of imatinib: 8 years

• Minimum duration of 2nd Gen. TKI: 5 years

[longer duration of TKI exposure suggested b/o higher disease load at 
diagnosis, higher incidence of non-compliance with drug & testing and 

greater chance delayed f/u]



CML - TFR in  resource-constrained Countries:
Some Suggestions-2!

• Minimum duration of MR 4.0: 5 years; MR 4.5: 3 years

• TKI restart trigger: loss of MMR

• Patients with high Sokal risk & Imatinib 
resistance/failure to be considered for half-TKI 
(DESTINY model) for 12 months, then STOP TKI if still in 
MMR

• Monitoring: BCR-ABL RT-PCR every month for 1st six 
months, then 2 to 3 monthly for next 12 months, then 
3 to 6 monthly for at least 5 years



CML - TFR in  resource-constrained Countries:
Some Suggestions-3!

• Patients on the GIPAP/other support program to be considered 
very judiciously for TFR

• Economic reasons

• issues with re-starting Gleevec

• Important & challenging to ensure QC in labs where RT-PCR 
testing to be done

• Ways & means to support RT-PCR testing (significantly more 
expensive than cost of generic TKI!)

• Clinical trials to look at prognostic factors specific to TFR in 
LMICs



Can we simplify & improve on bcr/abl testing and 
sample transportation??

Olga Sala Torra et al. Blood 2014;124:4566

Bcr/abl testing on Dried Blood Spot (DBS)

Dr. Jerry Radich, at 
the ‘HUTCH’



CML DBS Project in
Collaboration with Radich Lab



Summary & Conclusions

• Prevalence of CML expected to increase hugely: need to gear up to tackle these 
large number of patients.

• The availability of generic versions has allowed for its use for the high risk patients 
and given the data for better chances of TFR goal – can be exercises for younger 
patients

• Need to revisit guidelines/consensus statements for Rx of CML patients in LMIC 

• Standardization of molecular labs – reaching there - but there is need to make it 
more viable from the cost perspective – reliable, affordable bcr/abl testing and 
sequencing.

• If these above systems/ access and reliability of tesating is in place – greater 
proportion can move towards TFR measures
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