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Ladies and GenltemensI would like to talk about our observations of the incidence aund survival of acute myeloid leukemia in Switzerland, specifically for the time period 2001-2013, with a special focus on the elderly patients



AML: 
• 1.5-5.2  new cases per 100,000 person-years 

• peak incidence at the age of 75-80 yrs 
• Younger patients: Improving survival over time 
• Elderly patients (>70yrs): Dismal prognosis 

without relevant changes over time 

1) Percival ME, Cancer 2015;121:2004-12. 
2) Medeiros BC, Annals of hematology 2015;94:1127-38. 
3) Juliusson G, Blood 2012;119:3890-9. 

Projected relative 5-year survival in AML 
according to age and time period  
(Juliusson, BLOOD, 26 APRIL 2012) 

4) Dinmohamed AG, Leukemia 2016;30:24-31. 
5) Polednak AP, J Registry Manag 2014;41:77-84. 
6) McNally RJ, Hematol Oncol 1997;15:173-89. 

Introduction 

Presenter
Presentation Notes
For the present study, we decided to investigate the trands of classification, incidence, mortality and survival of AML patients for Switzerland, with a special focus on the elderly population.Acute myeloid leukemia is a rare disiease. Age-standardized Incidence rates reported in the literature range from about 1.5 to 5.2 new cases per 100’000 person-years. However, this number is greatly dependend upon the standart population used, since incidence increases strongly with age. Survival has substantially improoved over the last four to five decades, the elderly population seems to be less touched by this progress.Abstract: Acute Myeloid Leukemia (AML) is a rare disease with an increasing incidence in the elderly and an emerging impact on health care resources. Trends of classification, incidence, mortality, and survival of AML patients have not yet been reported for Switzerland. Given the demographic ageing, we were mainly interested to investigate whether elderly patients have benefited on a population-based level from the recent changes in AMLmanagement
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Methods 

Cancer data extracted from the Swiss national dataset managed by 
the Foundation National Institute for Cancer Epidemiology and 
Registration (NICER) 

Years National 
coverage 

Nr of 
cantons 

2001-
2007 59.3% 15 

2008-
2013 66.3% 22 
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The swiss national cancer institutute for epidemiology and cancer registration centralizes data gatherd by the cantonal cancer registries since 1989. The number of cantons with a cancer registry has steadily increased over the last 30 years, reaching a coverage of around 66% of the Swiss population in 2013.  For the present study, we analyzed the data for the years 2001-2013, since quality of earlier data was too inconsistent for meaningfull analysis. In order to analyse any time trends, we defined two time periods of 2001 to 2007 and 2008 to 2013.Abstract: Methods: We performed a population-based, observational analysis of AML cases reported to the Cantonal Cancer Registries in Switzerland. Data was aggregated by the National Institute for Epidemiology and Cancer Registration and stratified for the two time-periods 2001-2007/2008-2013. The Swiss Federal Statistics Office provided canton-specific mid-year estimates of the size of the general population and mortality statistics. Datafrom transplanted patients was provided from the registry of the Swiss Blood Stem Cell Transplant Group.



ICD-O 
Code* 

AML 

Subtype 
ICD-O-3 
(2000) 

ICD-O-3.1 
(2011) 

AML   
risk-class** 

AML with recurrent genetic abnormalities 
9896 AML with t(8;21)(q22;q22); RUNX1-RUNX1T1 X X favorable 
9871 AML with inv(16)(p13.1q22)/t(16;16)(p13.1;q22); CBFB-MYH11 X X favorable 
9866 APL with t(15;17)(q22;q12); PML-RARA X X favorable 
9897 AML with t(9;11)(p22;q23); MLLT3-MLL X X adverse 
9865 AML with t(6;9)(p23;q34); DEK-NUP214   X adverse 
9869 AML with inv(3)(q21q26.2)/t(3;3)(q21;q26.2); RPN1-EVI1   X adverse 
9911 AML (megakaryoblastic) with t(1;22)(p13;q13); RBM15-MKL1   X adverse 
9895 AML with MDS-related changes X X adverse 
9920/ 9987 Therapy-related myeloid neoplasms X X adverse 
AML, NOS 
9872 AML with minimal differentiation (FAB M0) X X intermediate 
9873 AML without maturation (FAB M1) X X intermediate 
9874 AML with maturation (FAB M2) X X Intermediate 
9867 Acute myelomonocytic leukaemia (FAB M4) X X Intermediate 
9891 Acute monoblastic/monocytic leukaemia (FAB M5) X X Intermediate 
9840 Acute erythroid leukaemia (FAB M6)  X X adverse 
9910 Acute megakaryoblastic leukaemia (FAB M7) X X adverse 
9870 Acute basophilic leukaemia X X adverse 
9931 Acute panmyelosis with myelofibrosis X X adverse 
9930 Myeloid sarcoma X X adverse 
AML, non-classifiable 
9860 Myeloid leukaemia (NOT classified according to WHO 2008) X X non-classifiable 
 9861 Acute myeloid leukaemia (NOT classified according to WHO 2008) X X non-classifiable 

Methods 
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The cancer registry codes cases according to the ICD classification, based on cytogenetics and morphology. We divided these diagnostic codes into three risk classes, favorable, intermediate and adverse. In addition, a certain number of cases of AML were reported without information on subtype. For these cases, either the cancer registrys could not gather further information on the precise diagnosis, or, a complete diagnostic work up was not undertaken. We classed those cases in to a separate catheogory of non-classifiable cases.



Characteristics of AML cases reported to Swiss cancer registries 
for 2001–2007 and 2008–2013  

  2001-2007  2008-2013 
  n % n % 
overall 1,151 100 1,200 100 
age and sex         

females 531 46.1 585 48.8 
males 620 53.9 615 51.3 

• Median age: 67-68 (Range 0-96y) 
• Male/female ratio :  1.1-1.2  

Results 
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For the whole observation period, 2351 new cases of AML were reported to the NICER registry. For the first time period, 1151 new cases were registred and for the second time period, there were 1200 new cases.The median age was between 67 and 68, and there were slightly more males than females.
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Number of new cases and Incidence Rates 
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We then calculated the number of new cases of AML per year, extrapolated for all of Switzerland. For the first time period we calculated an extrapolated 275 new cases per year, for the second time period this number rose to 305 new cases per year. That is an increase of 10.9%.The age-specific incidence rates of AML showed the same curve as was previously reported, with very low incidence rates in children and young adults and increasing incidences from the age of approx. 40. Incidence rate peaks around 75-85 years.The age-standartized incidence rates remained stable between the two time periods. The increase in case numbers is therefore primarily due to the changes in demographics.Abstract:2’351 new AML cases were registered within the observation time at a median age of 68/67 yrs (range 0-96 yrs).The extrapolated mean annual frequency increased from 275 to 305 AML cases (+10.9%) in the two time periods.In contrast, the age-standardized incidence and mortality rates remained stable (3.0 [95 CI: 2.8-3.2] and 1.9-2.0 [1.8-2.1] per 100'000 person-years, respectively).
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Good risk AML was more frequent in younger patients and became exceedingly rare in patients over the age of 85. Intermediate and bad risk AML followed a more stable trend accros the age classes. Most strikingly, a large percentage of cases of AML were in the unclassifiable cathegory and this percentage was especially high in elder patients. We could observe a decrease of the percentage of unclassifiable cases of AML, especially in younger patients, however, the part of unclassifiable cases of AML remains high in the older patients.



Results 
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*Two-sided p-values for relative survival for the two time periods calculated  according to Brown et al, Biometrics 1983;39:941-8. 

p<0.001* 
P<0.001* 
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Survival strongly correlated with risk class. In the first time period, there was a very notable difference between survival of favorable risk AML and all the others. Inermediate risk AML however showed only slightly better survival than adverse risk and non-classifiable AML.For the second time period, we observe a slight, but statistically significant improvement of survival for patients with intermediate and adverse risk AMLSurvival of patients with non-classifiable AML however, remains exceedingly bad. Of course, this cathegory includes all the patients in whom no proper work up was done due to frailty and comorbidity status.
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p<0.001* 
p=0.06 

 
*Two-sided p-values for relative survival for the two time periods calculated  according to Brown et al, Biometrics 1983;39:941-8. 
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Relative survival correlated inversely with age, younger patients had a far better overall prognosis, while patients aged 85 years or older did not survive longer than three years. For the younger patiants, as well as for the very old, there was no significant change between the two time periods. Now please take a look at the patients aged 65-74 years in violet. In Switzerland, these would be the freshly retired patients. Their survival showed a modest, but significant increase, with a relative 5-years survival of only 5% for the first time period, and a relative 5-years survival of 13% for the second time period. Patients aged 75 to 85 years, here in orange, also showed a slight increase in survival, which however remained very low.Back to the patients aged 65 to 75 years. In our opinion, the reasons for this increase in survival are multifactorial.



  2001-2007  2008-2013 total 
  n % n % n % 
AML transplanted all ages* 272 43.5 354 56.5 626 100 
AML transplanted age ≥65 yrs 
(range 65-70 yrs)* 6 15.8 32 84.2 38 100 

observed AML cases 65-74 yrs** 263 46.5 302 53.5 565 100 
estimated AML cases 65-74 yrs (to 
all of Switzerland)** 444 49.3 456 50.7 900 100 

* data from the registry of the Swiss Blood Stem Cell Transplant Group (SBST) 
** data from CCRs for AML patients aged 65-74 yrs and estimated AML cases extrapolated based on the 
coverage of 59.3%/66.3% for 2001-2007/2008-2013, respectively 

Discussion 
Transplanted AML patients age >65 years 
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These patients have certainly benefited from progresses in supportive care, whether it be in the setting of an intensive treatment or in a situation of palliative care. However, they also have been increasingly admitted to intensive chemotherapy as well as to allogenic stem cell transplantations.The Data here are from the registry of the Swiss Blood Stem Cell Transplant Group.Also, over the past two decades, new drugs have arrived on the marked, including hypomethylating agents which allow for therapeutic options in patients unfit for intensive treatment.



Trial name Age Regimen Duration n0 n1 

HOVON 43/ SAKK 30/01 1) ≥61 yrs, fit Ara-C, Dauno 03/2002-06/2006 101 
110 

HOVON 81 >60 yrs, fit Dauno, 
Bevacizumab 

08/2007-12/2007 9 

01/2008-08/2009 32 

133 SAKK 30/07 2) ≥65 yrs or unfit Azacytidin 09/2008-01/2010 45 

HOVON 103 ≥66 yrs, fit Dauno +/- 
Lenalidomide 

01/2012-12/2013 56 

01/2014-07/2014 9   

HOVON 103 ≥66 yrs, fit Dauno +/- Tos 03/2015- 06/2016 33 

HOVON 103 ≥66 yrs, fit Dauno +/- Sel 06/2017 ongoing 

HOVON 135 ≥66 yrs, unfit Dauno +/- Ibr 10/2016 ongoing 

Discussion 

n0: Overall included study patients 
n1: Patients included in the two observed periods 2001-2007 and 2008-2013, respectively 

1) Lowenberg B et al, The New England journal of medicine 2009;361:1235-48. 
2) Passweg JR, et al, Leukemia & lymphoma 2014;55:87-91.  

HOVON/SAKK clinical trial activities for elderly 
AML patients in Switzerland 
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As another example, these are the recent and current clinical trials in Switzerland open to elderly patients. So there is a increasing interest in including these patients into clinical studys. The impact of these studies on patient management however, can not be directly inferred.All together these data suggest that elderly patients, especially patients aged 65 to 74 years do benefit from evolutions of the standarts of care and should never be directed to palliative care based on age alone. However, survival in these patients remains low, here with a 5 years survival of 13%.



Take-home messages 
Conclusion 

• Rise of annual AML cases is caused by demographic ageing 
and not by an increase of age-specific risks.  

• AML classification improves over time but diagnostics and 
reporting are less accurate with increasing age.  

• Improvement of relative survival for elderly AML patients, 
caused by general changes in management.  

• Therapeutic nihilism in elderly AML patients is not justifiable.  
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Presentation Notes
With an ageing population, we observe an increase in annual AML-cases.Classification is more complete over time, but remains often incomplete in the older patients.The younger among the elderly show increased survival which is multifactorialPatients should not be withheld from intensive treatment based solely on age.Text Manuscript (Highlights)Rise of annual AML cases is caused by demographic ageing and not by an increase of age-specific risks. AML classification improves over time but diagnostics and reporting are less accurate with increasing age. Improvement of relative survival for elderly AML patients caused by general changes in management. Increase of allogeneic HSCT and clinical trial activities in elderly AML patients aged 65-74 yrs. Therapeutic nihilism in elderly AML patients is not justifiable. 
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I would like to thank you very much for your attention and I would like to thank all the co-authors for their contributions to this study, especially Nicolas Bonadies who initiated the study and supervised all of it, and to Anita Feller and the NICER Working Group who provided all the data and helped with interpretation.Are there questions?
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