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Cost of the treatment of myelodisplastic syndrome in Brazil

Introduction: Myelodysplastic syndrome is an incurable and rare hematological disease that affects
the production of blood cells. One aim of treatment is to maintain the blood-cell count to near-normal
levels. This is mainly achieved with hematopoietic- growth factors and transfusions. Our objective
was to determine the cost of supportive treatment/care for patients with low and intermediate I risk
myelodysplastic syndrome in respect to private healthcare plans in Brazil.
Method: We adapted the National Comprehensive Cancer Network treatment guidelines for
intermediate risk myelodysplastic syndrome patients to the Brazilian reality, adopting a decision tree
to explore treatment combinations. Then, we calculated the costs for each branch of the tree, according
to national prices. We also estimated total costs for a cohort of 100 patients, distributed across
treatment combinations according to the expected epidemiology. We assumed a horizon of one year of
treatment.
Results: The mean cost of treatment for low and intermediate I risk myelodysplastic syndrome is
US$ 42,758/patient/year. This cost can vary from US$ 24,282 to US$ 121,952, according to patient
characteristics and the treatment used. Overall, patients that require immunotherapy with
antithymocyte globulins are associated with the highest cost. Those that achieve disease stability
solely with the use of erythropoietin were associated with the lowest cost.
Conclusion: In Brazil, treatment of low and intermediate I risk myelodysplastic syndrome is associated
with a mean cost of the order of US$ 42,700/patient/year. New types of therapy have the potential to
change this scenario if they can diminish the requirements for supportive care.
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Introduction

Myelodysplastic syndrome (MDS) is a designation for clonal hematopoietic diseases
that present as a common characteristic blood cytopenias, cellular dysplasia and a
predisposition to develop leukemia (usually acute myelogenous leukemia) in the course of
the disease. The clinical presentation and the prognosis are very variable.(1,2) The morbidity
of the MDS is related to two of the clinical characteristics: cytopenia and the development
of acute myelogenous leukemia.(3)

MDS has many different prognostic indexes but one of the most used is the
"International Prognostic Scoring System (IPSS)" which classifies the patient according to
three factors: percentage of blast cells in bone marrow, cytogenetic findings and peripheral
red blood cell count.(4)

According to these results, patients are classified as low risk, intermediate I (Int I),
intermediate II (Int II) or high risk. Patients classified as Int II or high risk have a bad
prognosis, with a median survival of between four and twelve months.(5,6)

The real prevalence of MDS in Brazil in unknown, but in the USA it is approximately
35 cases for every one million of people, that is, approximately one in every 12,000 individuals
has MDS.(1)

Until recently, no specific treatment existed for MDS, and the therapeutic effort was
focused to hematologic complications, such as anemia, neutropenia and
thrombocytopenia. These treatments are of high cost and require intensive use of medical
resources.(3,7,8) The aim of treatment is to improve the red blood cell indices of these
patients in order to improve the length or the quality of life of patients and to delay
transformation to leukemia.(5,6)

In studies made in Europe and in USA, one year of supportive treatment for MDS
costs between US$ 63,000 and US$ 87,000.(3,7,9) Only with transfusions, the cost is between
US$ 4,000 and US$ 13,000 for each patient.(8,10)

Our aim was to estimate the costs of supportive treatment of MDS in patients classified
as low or Int I risk for the Brazilian private healthcare system.
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Methods

We adapted the National Comprehensive Cancer
Network (NCCN) guidelines for the treatment of low and int I
risk MDS,(3) for the Brazilian reality. Then we calculated the
direct costs of treatment with a horizon of one year. The
choice to use an American guideline was due to the lack of
publications and studies performed in Brazil.

We developed a decision tree for a hypothetic cohort
of 100 patients (Figure 1). The probability of success of failure
for each treatment strategy has been described previously
by Greenberg et al.(3)

The treatment regimens recommended by the NCCN
guidelines include the use of hematopoietic stimulating
factors [erythropoietin (EPO) and neutrophil colony
stimulating factors (CSF)], chemotherapy (chemo) with
cytarabin and idarubicin, use of anti-thymocyte globulin
(ATGAM), cyclosporin and blood cell transfusions (Tx) (red
blood cells and platelets) and the use of iron chelators (Chel),
due to transfusion iron overload.(5)

According to the NCCN and the Greenberg study,(3,5)

patients are initially classified according to the presence
of anemia (83%) or thrombocytopenia/neutropenia (7%).

A third group of patients (10%) has a mutation in the 5q
gene (Del-5q). This last group was excluded in this analysis
due to the fact that their first therapeutic option is
lenalidomide, which has not been licensed in Brazil yet.

The modeling of the decision tree was performed
according to the following distribution (Figure 1):

Anemia patients (92%)
 –  EPO arm (72%) those with blood erythropoietin

< 500 mU/ML
– 30% responsive to EPO
– in 20% CSF is added to EPO

 - 25% are not responsive and also receive
chemotherapy

– The remaining are treated with transfusions and
require iron chelators (Tx + Chel)

 –  EPO + SCF (13%) those with blood erythropoietin
< 500 mU/ML and presence of sideroblasts

– Initial treatment with EPO + CSF
-  35% achieve a response
-  25% do not respond, chemotherapy is added
- The others receive Tx + Chel

Figure 1 – Treatment of MDS, with the probabilities, percentage of response, treatment used and total cost for all patients for each pathway over one
year according to this model. MDS: Myelodisplastic syndrome; Chemo: chemotherapy; EPO: erythropoietin; CSF: colony stimulating factors; IT:
immunotherapy. The number between square brackets [ ] means the number of the pathway and the number in brackets ( ) means the number of
patients in each treatment arm
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– Immunotherapy arm (IT) (15%): those with blood
erythropoietin > 500 mU/ML

–  25% achieve a response with ATGAM + Cyclosporin
– If resistant, 25% respond to chemotherapy and 75%

receive Tx + Chel

Patients with thrombocytopenia/ neutropenia (8%)
–  Chemotherapy

– 25% achieve a response and continue with
chemotherapy

– 75% are not responsive to chemotherapy and receive
ATGAM

   -50% continue with the treatment
   - 50% Tx + Chel

According to the model, patients who are resistant to
all treatments all end up receiving chronic transfusions of
red blood cells, platelets and iron chelation.

Following this sequence of treatment, there are 13
possible pathways that a patient can follow on the decision
tree (numbered 1 to 13 on Figure 1).

We adopted an assumption that all patients stay on
treatment for one year and thus did not take into account
early deaths or abandonment of treatment. We only
considered changes in treatment due to therapeutic failure.
No costs with hospitalizations or side effects were included.

For the costs, we considered purchase costs of
medicines for outpatients care. The source of costs was the
Brazilian official price list(11) and for medical procedures we
used the official price list of the Associação Médica
Brasileira.(12) ATGAM is only available from other countries
and so, we considered the imported price (Table 1).

Pathway 1 (patients that started treatment with EPO and
are responsive) has the lowest cost/patient/year (US$ 24,282),
and pathway 13 (patients with thrombocytopenia, that do
not respond to chemotherapy or to IT) is the most expensive
(US$ 121,952).

Patients that started treatment with EPO (US$ 37,244)
or IT (US$ 38,461) have a lower final mean cost when
compared to those that initially received chemotherapy
(US$ 60,288) or EPO + CSF (US$ 43,876).

The response to initial treatment is usually a factor
associated to a lower cost: Pathways 1, 5 and 11 (the first
pathway of each treatment arm) are the cheapest. The
exception is the pathway of immunotherapy (pathway 8) due
to the high cost of ATGAM.

Among the therapeutic needs, transfusions and the
use of iron chelators were alone responsible for more than
half of the total costs: US$ 2,450,000 or 57.5% of the total
costs.

If we accept that the incidence of MDS in Brazil is
similar to that of the USA,(1) we can expect around 1500
MDS cases in the private healthcare system. From these,
70% (1050) will be from the low and Int I risk categories.
And thus, according to the estimate of this model, we can
expect around US$ 45,000,000 to be spent in MDS supportive
care each year.

Discussion

These results show that the costs linked to the
supportive care of MDS in the private healthcare system in
Brazil are high, but lower than in other countries. If we compare
the mean cost (US$ 42,758) of a patient from our model to the
lowest cost described for USA (US$ 63,000), in Brazil a patient
costs around 35% less.(8,10)

Results

The costs of treatment for the whole cohort were US$
4,275,800 /year or US$ 42,758 /patient/year. This cost varies
greatly between the 13 different treatment pathways that are
possible in our model (Figure 1 and Table 2).



34                                                                                                                                                          Rev Bras Hematol Hemoter. 2011;33(1)

In this analysis, patients were categorized according to
the initial symptoms and followed for one year. As we did not
take into account losses to treatment including deaths, our
results may be an overestimate, as some patients die or stop
treatment in the course of this period. Also, the costs may
have been overestimated due to the intensive use of
transfusions and chelators in the model, as recommended by
the NCCN guidelines; this intensive use may not reflect the
reality in Brazil.(13) On the other hand, we did not take into
account hospitalizations, progression to leukemia and indirect
costs that increase the price, and hence, in these cases, our
numbers are an underestimation.(3)

The two major sources of costs are EPO support and
the need of iron chelators. These two medications are used
due to the profound anemia that MDS patients develop during
the course of the disease.(14)

Recently, new drugs have been developed specifically for
MDS and have reached the market. The most important effect of
decitabine and azacitidine is an improvement in red blood cell
indexes with a consequent reduction in the needs for transfusions
and chelators.(13,15) Therefore, there is a possibility that these
new medications may have a strong influence on the cost of
treatment. In the future another pharmacoeconomic analysis
should be performed to take the effectiveness and the costs of
decitabine and azacitidine into account.

The estimate of the total costs associated to the
supportive treatment of MDS in the private healthcare system
in Brazil is very high  – US$ 45 million for patients with low
and Int I risk. This calls attention to this disease that, although
rare, has an important clinical and financial impact on the
system as well as on the patients.

In face of these data, it is important that some measures
are taken to guarantee early access of patients to treatment,
as patients that are responsive to therapy have a better
prognosis and a lower cost than those that do not respond.
For instance, patients that are responsive to EPO (Pathway
1) have a lower cost than those that did not respond
(Pathways 2, 3 and 4).

Conclusion

The mean cost for the treatment of MDS in the
Brazilian private healthcare system is US$ 42,758 /patient/

year. This value varies greatly depending on the interventions
used.

References
1. Sekeres MA. The epidemiology of myelodysplastic syndromes.

Hematol Oncol Clin North Am. 2010;24(2):287-94.
2. Steensma DP. Novel therapies for myelodysplastic syndromes.

Hematol Oncol Clin North Am. 2010;24(2):423-41.
3. Greenberg PL, Cosler LE, Ferro SA, Lyman GH. The costs of drugs

used to treat myelodysplastic syndromes following National
Comprehensive Cancer Network Guidelines. J Natl Compr Canc
Netw. 2008;6(9):942-53.

4. Cazzola M, Malcovati L. Prognostic classification and risk
assessment in myelodysplastic syndromes. Hematol Oncol Clin
North Am. 2010;24(2):459-68.

5. Greenberg P. Clinical Practice Guidelines in Oncology: Myelo-
dysplatic Syndromes. National Comprehensive Cancer Network.
2009. Available at: http://www.nccn.org.

6. Komrokji RS, Zhang L, Bennett JM. Myelodysplastic syndromes
classification and risk stratification. Hematol Oncol Clin North
Am. 2010;24(2):443-57.

7. Casadevall N, Durieux P, Dubois S, Hemery F, Lepage E, Quarre
MC, et al. Health, economic, and quality-of-life effects of
erythropoietin and granulocyte colony-stimulating factor for the
treatment of myelodysplastic syndromes: a randomized, controlled
trial. Blood. 2004;104(2):321-7.

8. Gupta P, LeRoy SC, Luikart SD, Bateman A, Morrison VA. Long-
term blood product transfusion support for patients with
myelodysplastic syndromes (MDS): cost analysis and complications.
Leuk Res. 1999;23(10):953-9.

9. Goss TF, Szende A, Schaefer C, Totten PJ, Knight R, Jadersten M,
et al. Cost effectiveness of lenalidomide in the treatment of
transfusion-dependent myelodysplastic syndromes in the United
States. Cancer Control. 2006;13(Suppl):17-25.

10. Gattermann N, Hofmann WK, Meessen A, Schmitz S, Tsamaloukas
A, Vollmer T, et al. Myelodysplastic syndromes: aspects of current
medical care and economic considerations in Germany. Onkologie.
2008;31(8-9):477-84.

11. Revista Simpro: Simpro Publicações e teleprocessamento; 2009.
12. Classificação Brasileira Hierarquizada de Procedimentos Médicos

[database on the Internet]. AMB. 2008 [cited 12-jul-2010].
Available from: http://www.amb.org.br/cbhpm.php.

13. Muller A, Florek M. 5-Azacytidine/Azacitidine. Recent results
Cancer Res. 2010;184:159-70.

14. List AF. Iron overload in myelodysplastic syndromes: diagnosis
and management. Cancer Control. 2010;17(Suppl):2-8.

15. Daskalakis M, Blagitko-Dorfs N, Hackanson B. Decitabine.
Recent Results Cancer Res. 2010;184:131-57.

Clark O, Faleiros EJ

xxx



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


