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SUMMARY

Myelodysplastic syndrome (MDS) represents a heterogeneous group of myeloid neoplasms characterized by pe-
ripheral blood cytopenias and increased risk of leukemic evolution. Most patients with myelodysplastic syndrome
are elderly. Higher age and comorbidities often do not permit intensive or curative treatment. Therefore, supportive
care is a legitimate approach. Nineteen patients who were diagnosed as having myelodysplastic syndrome at the
Clinic of Hematology and Transfusiology, University Hospital Bratislava (Slovak Republic), between November 2007
and October 2014, were retrospectively evaluated for clinical and hematologic features at diagnosis, treatment and
survival. The patients were aged from 60 to 90 years, with a female majority. According to the WHO 2008 criteria,
9 patients were classified as having refractory anemia (RA), 2 as RA with ringed sideroblasts, 2 as RA with excess
of blasts-1, 2 as RA with excess of blasts-2 and 4 as refractory cytopenia with multilineage dysplasia. According to
the IPSS (International Prognostic Scoring System), 12 were classified as low risk and 7 as high risk. All patients were
anemic, with erythropoietin levels less than 500 U/I, (30.8-363 U/I, median 109 U/I) and all were treated with growth
factors: 19 with erythropoietin alfa alone and 3 concomitantly with granulocyte-colony stimulating factor. None of
the patients responded to the combination of growth factors and all remained transfusion dependent. In all patients,
regular need for red blood cell transfusions developed, whereas platelet transfusion dependence occurred only in
the case of 5 patients. Iron chelation therapy was started in 13 iron overloaded patients, when their serum ferritin
level exceeded the limit of 1000 ng/mL. The serum ferritin level was found to be between 1019-4241 ng/mL, median
1205 ng/mL. The patients were treated with deferasirox, administered orally at a dose between 10 mg to 30 mg/kg
per day. In 5 cases, the serum ferritin level decreased below 1000 ng/mL during weeks 5 to 32, median 15 weeks.
Three patients in this group have as yet not attained a satisfactory level and are still receiving medication. Five pa-
tients died before attaining satisfactory serum ferritin levels. All patients started iron chelation therapy after having
received multiple RBC transfusions. We demonstrated that iron overloaded patients are at higher risk of infectious
complications compared to patients with normal ferritin levels. Treatment costs were as follows: red blood transfusions
226.56-13140.48 €, median 1283.84 € per patient; platelet transfusions 3 216.66-11794.42 €, median 4 824.99 € per
patient; administration of subcutaneous G-CSF injections 6 567.04-52 536.32 €, median 34 476.96 € per patient and
administration of subcutaneous erythropoietin injections 3 096-154 800 €, median 55 728 € per patient. The average
expenditure in the group of transfusion dependent patients was 2 794.24 €/per patient, compared to an average
expenditure in the group of transfusion dependent patients with chelation therapy of 22 611.28 €/per patient. The
estimated cost of infectious complications during the period of analysis was between 2.81-5074.87 € per patient,
median 830 €. Supportive care of MDS patients affects quality of life, as these patients require frequent follow-up,
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suffer from infections, bleeding, and must take medication. Unfortunately, this is the only means of alleviating their
disease symptoms.
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Liecba starSich pacientov s myelodysplastickym syndromom, nevhodnych na intenzivnu terapiu a jej financ¢né
dosledky - skisenosti jedného centra

Myelodysplasticky syndrom (MDS) je heterogénna skupina myeloidnych neoplazii, charakterizovana cytopéniou peri-
férnej krvi a zvysenym rizikom prechodu do akutnej leukémie. Vacésina pacientov s myelodysplastickym syndromom
su starsi pacienti. Vyssi vek a komorbidity pacientov ¢asto neumoznuju podanie intenzivnej alebo kurativnej terapie.
V tychto pripadoch je vhodna podporna terapia. V subore pacientov sme retrospektivne hodnotili klinické a hemato-
logické charakteristiky v ¢ase diagnodzy, liecbu a prezivanie 19 pacientov s myelodysplastickym syndrémom, ktori boli
diagnostikovanf na Klinike hematoldgie a transfuzioldgie, Univerzitnej nemocnice v Bratislave (Slovenskd Republika)
od novembra 2007 do oktobra 2014. Vek v subore sa pohyboval od 60 do 90 rokov, s prevahou Zenského pohlavia.
Podla WHO 2008 kritérii, bola u 9 pacientov diagnostikovana refraktérna anémia (RA), u 2 RA s prstencovymi si-
deroblastmi, u 2 RA s excesom blastov -1, u 2 RA s excesom blastov -2 a u 4 refraktérna cytopénia s mnoholiniovou
dysplaziou. Podla IPSS (Medzindrodny prognosticky skérovaci systém) bolo 12 pacientov s nizkym a 7 pacientov
s vysokym rizikom. Vetci pacienti boli v ¢ase diagndzy anemicki, s hladinou erytropoetinu menej ako 500 U/I (30.8-
363 U/I, s medianom 109 U/D) a boli lie¢eni rastovymi faktormi: 19 samotnym erytropoetinom alfa, u 3 bol sic¢asne
poddvany faktor stimulujuci granulocytové koldnie. Ziadny z pacientov neodpovedal na terapiu faktormi a véetci zostali
transfuzne zavisli. Zavislost od pravidelného podavania transfuzii sa objavila u vsetkych pacientov, zatial ¢o potreba
pravidelného podavania trombocytovych koncentratov sa objavila u 5 pacientov. Chelaéna terapia bola zahdjena u 13
zelezom pretazenych pacientov, ked hladina sérového feritinu stupla nad 1000 ng/ml. Hladina sérového Zeleza sa pri
zahdjeni terapie pohybovala 0d 1019-4241 ng/ml, s medianom 1205 ng/ml. Pacienti boli lie¢eni podavanim deferasiroxu
perordlne, v davke od 10 mg do 30 mg/kg za den. V piatich pripadoch sa poc¢as 5-32 tyzdrov, s medianom 15 tyzdnov
podarilo znizit hladinu sérového feritinu pod 1000 ng/ml. Traja pacienti eSte nedosiahli uspokojivi hladinu a nadalej
uzivaju medikaciu, 5 pacientov zomrelo pred dosiahnutim uspokojivej hladiny sérového feritinu. VSetci pacienti zahajili
terapiu deferasiroxom po opakovanom podani transfuzii. Dokazali sme, ze pacienti pretazeni zelezom su vo vyssom
riziku vzniku infekcie, ako pacienti s fyziologickymi hladinami sérového feritinu. Naklady na lie¢bu boli nasledovné:
transfuzie 226.56-13140.48 €, s medidnom 1283.84 € na 1 pacienta; trombocytové koncentraty 3 216.66-11794.42 €,
s medianom 4 824.99 € na 1 pacienta; podanie subkutannych G-CSF injekcii 6 567.04-52 536.32 €, s medidanom
34 476.96 € na 1 pacienta a podanie subkutannych erytropoetinovych injekcii 3 096-154 800 €, s medidanom 55 728 €
na 1 patienta. Priemerné vydavky na jedného pacienta v skupine transfiizne zavislych pacientov boli 2 794.24 €,
v porovnani s priemernymi vydavkami na jedného pacienta v skupine transfizne zavislych pacientov s chela¢nou
terapiou, ktoré boli 22 611.28 €. Naklady liecby infekénych komplikacii pocas doby sledovania boli od 2.81-5 074.87 €
na pacienta, s medidanom 830 €. Podporna terapia pacientov s MDS ovplyvnuje kvalitu zivota chorych. Pacienti vy-
zaduju casté kontroly zdravotného stavu, trpia réznymi infekénymi a krvacavymi komplikaciami, musia uzivat lieky.
Bohuzial, je to jedina cesta, ako zmiernit symptomy tohto ochorenia.

KLUCOVE SLOVA
myelodysplasticky syndrom - podporna terapia - rastové faktory - transfuizie - chela¢na terapia

INTRODUCTION

Myelodysplastic syndrome (MDS) represents a hete-
rogeneous group of myeloid neoplasms characterized
by peripheral blood cytopenias and increased risk of
leukemic evolution [1]. Most patients with myelodys-
plastic syndrome are elderly (median age 70 years) and
consequently the incidence and prevalence of MDS rise
as the population ages [2]. Higher age and comorbidi-

ties often do not permit intensive or curative treatment
(chemotherapy, hypomethylating agents or stem cell
transplantation), even in the group of higher risk MDS
patients, thus shortening patient survival and leading
to poor quality of life. Thus in such cases, supportive
care isrecommended, namely red blood cell and platelet
transfusions, administration of hematopoietic growth
factors, anti-infectives and iron chelation therapy.
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The International Prognostic Scoring System (IPSS) is
the tool most widely used to assess the risk of transfor-
mation to leukemia and to guide treatment decisions.
This categorizes patients according to the amount of
marrow blasts, cytopenias and cytogenetics into 4 risk
groups (IPSS low, intermediate-1, intermediate-2 and
high risk MDS). 2-year overall survival in older patients
with advanced MDS (IPSS intermediate 2 and high risk)
is only 20% (3). We report our experience with best
supportive care in patients with MDS not eligible for
intensive treatment.

PATIENTS AND METHODS

Patient Characteristics and Clinical Characteristics
All patients who were diagnosed as having MDS at
the Clinic of Hematology and Transfusiology, Faculty of

Table 1. The characteristics of the group of patients

Characteristics Value

Medicine, University Hospital, Comenius University,
Bratislava, Slovakia, between November 2007 and
October 2014, were retrospectively evaluated for clinical
and hematologic features at diagnosis, treatment and
survival. The cytological diagnosis of MDS was made
according to the WHO criteria - see the characteristics
of the group, Table 1.

Nineteen patients were included in the analysis.
Five were male and fourteen were female. The median
age at diagnosis was 67 years (range 60 to 90 years).
According to the WHO 2008 criteria, 9 patients were
classified as having refractory anemia (RA; 47.3%), 2
were classified as having RA with ringed sideroblasts
(RARS; 10.5%), 2 were classified as having RA with
excess of blasts 1 (RAEB 1; 10.5%), 2 were classified as
having (RAEB 2; 10.5%), and 4 were classified as ha-
ving refractory cytopenia with multilineage dysplasia
(RCMD; 21.2%).

All 19 patients were treated with the best supportive
care. Despite the fact that 7 patients were categorized
as IPSS high risk MDS, the hypomethylating treatment
was not eligible for them, due to very high age and
severe comorbidities.

All patients were anemic (male hemoglobin < 135
g/L, female hemoglobin < 120 g/L), their serum level of
erythropoietin before starting therapy was below 500
U/1, (30,8-363 U/L, median 109 U/L) and all 19 patients
were transfusion dependent. 3 patients were neutro-
penic (absolute neutrophil count < 1.0 x 10%/L) and 7 pa-
tients had thrombocytopenia (platelets < 150 x10°/L).

Cytogenetic analysis was performed at diagnosis.
11 patients were classified as having low risk cytoge-
netic abnormalities, 5 as having intermediate and 3
as having poor cytogenetic abnormalities. The most
common cytogenetic abnormalities were 5q- and 7q-.

The IPSS was calculated according to Greenberg et
al. [4]: 10 patients were classified as low risk (52.6%), 2

Number of patients 19

Age/yr, median (range) 67 (60-90)

Sex, male/female 5/14

FAB class - n (%)

Refractory anemia, n (%) 9 (47,3)

Refractory anemia with ringed sideroblasts, n (%) 2 (10,5)

Refractory cytopenia with multilineage dysplasia, n (%) | 4 (21,2)

Refractory anemia with excess blasts - 1, n (%) 2 (10,5)

Refractory anemia with excess blasts - 2, n (%) 2 (10,5)

Le, median (range), n x 10%/L 3,16 (0,74~
8,31)

Abs. Number of neutrofils, median (range), n x 10%/L 1,75 (0,4-5,19)

Hb, median (range), g/L 88 (66-116)

Plt, median (range), n x 10%/L 223 (10-608)

Trasfusion dependence

n (%) 19 (100)

Serum level of EPO, median (range) U/L 109 (30,8-
363)

Median number of red-cell units transfused/2 mo 3

Range 2-16

Duration of disease - median, range, mo 20 (3-52)

Splenomegaly yes/no, n (%) 4/15 (21/79)

Hepatomegaly yes/no, n (%) 4/15 (21/79)

Blasts in peripheral blood, median, (%) 0 (0)

Blasts in bone marrow, median (range) 1,3(0,67-13,2)

Cytogenetic marker normal/abnormal, % 10/9
(52,6/47,4)

n - number of patients, Le - leukocytes, Hb - hemoglobin, PIt - platelets
mo - month, EPO - epoetin
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were classified as intermediate 1 (10.5%), 6 were clas-
sified as intermediate 2 (31.5%) and 1 was classified as
high risk (5.2%) - Figure 1.

A total of 18 patients developed the disease de novo.
In one case was diagnosed a secondary MDS, after the
treatment of a breast cancer.

The Kaplan Meier method was used to estimate ove-
rall survival. The Pearson correlation test was applied
to estimate the correlation between ferritin level and
incidence of infectious complications. The difference
was considered to be statistically significant if the p
value was less than 0.05.

RESULTS

At the time of diagnosis, all patients except one were
symptomatic. The most common symptoms were pale-
ness, fatigue (weakness) and shortness of breath. Other
less frequent symptoms included joint pain, fever and
hemorrhagic diathesis (Figure 2). As all the patients were
anemic and their serum erythropoietin level was below
500 U/L before starting therapy, they were all started on
erythropoietin alfa 30 000 U twice a week, administered
as a single subcutaneous injection at the time of dia-
gnosis, with treatment duration between 82-298 days,
median 112 days. Despite treatment with growth factors
(erythropoietin alone, or in three cases together with
G-CSF), all patients required leukocyte-depleted red cell
blood transfusions. The need for transfusions occurred
between days 0-1380, median 24.5 days after diagnos-
is. Transfusions were administered when hemoglobin
levels reached < 90 g/L, or when symptoms of anemia
were present. Blood transfusions were administered
at a frequency ranging from 2 to 16, median 3 units per
patient, over a period of 8 weeks. Each patient received
from 3 to 174, median 17 units of RBC transfusions during
the period of this analysis, with no complications during
or after administration - see Table 2.

Table 2. Results of analysis

Characteristics

Value

treatment, n (%)

Patients administered EPO alfa, n (%) | 19 (100)
Patients administered G-CSF, n (%) 3(15,7)
Patients with iron chelation 13 (68,4)

Serum level of ferritin, median
(range) ng/ml

939,5 (4,5-4241)

Serum level of ferritin of iron
overloaded patients, median (range)
ng/ml

1205 (1019-4241)

Transfusion dependence, n (%)

19 (100)

Median number of red-cell units
transfused/2 mo, range

3(2-16)

Red-cell units administered per
patient during analysis, median
(range)

17 (3-174)

Median number of platelet units
transfused/2 mo, range

1(1-6)

Platelet units administered per
patient during analysis, median
(range)

10 (6-22)

Costs of red-cell units per patient
administered during analysis, median
(range) €

1283,84 (226,56-13 140,48)

Costs of total administration of all
red-cell units during analysis, €

54 298,88

Costs of platelet units per patient

4.824,99 (3 216,66-11

platelet units during analysis, €

administered during analysis, median | 794,42)
(range) €
Costs of total administration of all 31094,38

Costs of subcutaneous administration
of EPO injections per patient during
analysis, median (range) €

55728 (3 096-154 800)

Fig. 2. Symptoms presented at the time of diagnosis

administration of G-CSF injection
during analysis, €

Costs of total subcutaneous 1299 546
administration of EPO injection

during analysis, €

Costs of subcutaneous administration | 34 476,96 (6 567,04~
of G-CSF injections per patient during | 52 536,32)

analysis, median (range) €

Costs of total subcutaneous 93 580,32

n - number of patients, EPO - epoetin, EPO alfa - epoetin alfa, G-CSF - granulocyte - colony
stimulating factor, mo - month, € - euro

Patients with a platelet count lower than 10 x 10°/L
or those with a platelet count lower than 20 x 10°/L and
at risk of bleeding (fever, infection) received prophy-
lactic leukocyte-depleted platelet transfusions. Only
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Fig. 3. Correlation between level of ferritine and appearance of
infectious complications

5 patients in the analysis required platelet transfusi-
ons. The frequency of platelet transfusions ranged
from 1 to 6, median 1 unit, over a period of 8 weeks.
Each patient received from 6 to 22, median 10, platelet
transfusions during the period of this analysis. In one
case, short term unconsciousness occurred during
platelet administration.

At the time of diagnosis, three patients were also
neutropenic. These patients received 48 000 U of gra-
nulocyte-colony stimulating factor (G-CSF) twice a
week and this treatment started at the same time as
erythropoietin.

Iron chelation therapy was started in 13 iron over-
loaded patients from our cohort, when serum ferritin
levels exceeded 1000 ng/mL. Serum ferritin levels ran-
ged from 1019-4241 ng/mL, median 1205 ng/mL at the
start of treatment. These patients were treated with
deferasirox administered orally at a dose from 10 mg to
30 mg/kg/day. In 5 cases, the serum ferritin level dec-
reased below 1000 ng/mL during weeks 5 to 32, median
15. Three patients in this group have not as yet achieved
a satisfactory level and are still on this medication. Five
patients treated with deferasirox died before achieving
a satisfactory serum ferritin level. All patients started
iron chelation therapy after receiving multiple RBC
transfusions. In five cases, we were able to determine
the exact number of the transfusions administered
10 to 50, median of 37, before starting iron chelating
therapy. Four patients (21%) experienced drug-related
adverse events, namely gastrointestinal symptoms
(diarrhea) in 2 cases and a rise in creatinine levels in
2 cases, which led to dose reduction in all the cases.

The ferritin level in our cohort ranged from 4.5-4241
ng/L, median 939.5 ng/L. Infectious complications
occurred in 8 cases (42.1%), 1 to 6 episodes, median 1
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Fig. 4. Kaplan-Meier survival curve for overall survival

episode per patient during the study. The most com-
mon complications were pneumonia, urogenital tract
infection or inflammation of the soft tissues of the
hallux. We found that in those cases, where infecti-
ons occurred, the median ferritin level was 1803 ng/L,
as opposed to those cases with no recorded infection,
where the median ferritin level was 280 ng/1(p = 0.0157)
- Figure 3. The most common antibiotics used to treat
infections were ciprofloxacin and cefixime.

According to IWG criteria [5], the disease remained
stable in three cases; disease progression between the
day 89 and 425 day, median 318, was observed in 8
patients and in 8 cases disease progressed to seconda-
1y acute myeloid leukemia between day 144 and 422,
median 264. Overall survival for all 19 patients ranged
from 99-1606 days, median 746 days - see Kaplan-Meier
survival curve, Figure 4. Six patients remain alive: 3
with stable disease, 3 with disease progression. One
patient progressed from RCDM to RAEB 1and 2 patients
progressed from RAEB 1 to RAEB 2.

On the final day of the study, 13 patients were no
longer alive. According to the IPSS, 7 were classified as
low risk, 1 as intermediate-1risk, 4 as intermediate-2
risk and 1 as high risk. The causes of death were: se-
condary leukemia in 7 cases, intracranial hemorrhage
associated with secondary leukemia in 1 case, infecti-
ous complications in 4 cases, unknown cause of death
in one case.

Economic consequences

One red blood cell transfusion (from apheresis, dele-
ucotized) costs 75.52 €. The overall number of transfusi-
ons for these 19 patients during the period of analysis
was 719 units, corresponding to a total of 54 298.88 €,
with an average expenditure per patient between
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226.56 € and 13140.48 €, median 1283.84 € per patient.
One platelet transfusion (from apheresis, deleucoti-
zed) costs 536.11 €. The overall number of all platelet
transfusions for 5 0f 19 the patients in our group during
the period of analysis was 58 units, corresponding to
a total of 31 094.38 €, with an average expenditure per
patient between 3 216.66 € and 11 794.42 €, median
4 824.99 €, One subcutaneous injection of G-CSF costs
205.22 €. The overall number of subcutaneous G-CSF
injections for 3 of thel9 patients in our group during the
period of analysis was 456, corresponding to 93580.32 €,
with an average expenditure per patient between
6 567.04 € and 52 536.32 €, median 34 476.96 €. One
subcutaneous injection of erythropoietin costs 774.0 €.
The overall number of subcutaneous EPO injections
for the 19 patients during the period of analysis was
1 679, corresponding to 1299 546 €, with an average
expenditure per patient between 3 096 € and 154 800 €,
median 55728 €. Chelation therapy is also very expen-
sive. One package of deferasirox (28 tbl) costs 659.16 €.
The average expenditure in our transfusion dependent
patients was 2 794.24 €/per patient, compared to an
average expenditure for the group of transfusion depen-
dent patients with chelation therapy of 22 611.28 €/per
patient. Itis clear that chelation therapy increases the
costs of medical care significantly. Infectious complica-
tion costs refer to the costs of a single infectious episode
or the costs of all infectious episodes per patient. The
outpatient treatment of an infectious episode with an-
tibiotics costs on average 11.25 €, compared to infectious
complications treated during hospitalization that are
on average 830 € in the case of an internal medicine
department and 5000 € in the case of a department
of hematology. The cost of infectious complications
during the period of analysis were estimated to range
from 2.81 € to 5074.87 € per patient, median 830 €.

DISCUSSION

The supportive care approach is justifiable in the
case of patients with low risk MDS, higher age and
those with concomitant diseases. As Malcovati et al.
demonstrated, the life expectancy of patients without
therapy (no transfusion dependency, mild cytopenias)
aged 70 years or older suffering from refractory anemia
or MDS with isolated del (5q) was not significantly
shorter than that of the general population [6]. On the
other hand, List et al. studied the effect of azacitidine
(AZA) on overall survival in higher-risk myelodysplastic
syndromes without complete remission and found that
AZA maintained a significant survival benefit vs con-
ventional care regimens (CCR) when patients achieving
complete remission were excluded from the analysis

(hazard ratio for OS = 0.65, 95% CI: 0.48, 0.88). The
1-year survival rates were significantly higher in AZA-
-treated patients than in CCR-treated patients: 68.2% vs
55.6%, respectively (p=0.015) [7]. Michael Liibbert et al.
compared low-dose decitabine (cytidine analog) with
best supportive care in elderly patients with interme-
diate or high-risk MDS ineligible for intensive chemo-
therapy. They found that overall survival prolongation
with decitabine versus best supportive care was not
statistically significant, but progression-free survival
was significantly longer with decitabine versus best
supportive care (6.6 v3.0 months). AML transformation
was significantly (p = 0.036) reduced at 1 year (from 33%
with best supportive care to 22% with decitabine) [8].

In cases where intensive chemotherapy is not pos-
sible, patients may benefit from the administration
of growth factors - erythropoietin given according to
the predictive model for erythropoietin treatment.
Predicted response: 0 points 74%, 1 point 23%, 2 points
7% (Table 3). All patients in our cohort scored 1 point
according to this predictive model and all remained
transfusion dependent.

Sometimes, the administration of G-CSF is needed.
One randomized study comparing treatment with ery-
thropoietin and G-CSF vs supportive care in low-grade
anemic MDS showed that the active approach signi-
ficantly improved red blood cell count [10]. Another
randomized trial comparing the effect of erythropoietin
vs erythropoietin and G-CSF given for 8 weeks in low
risk MDS showed a significantly higher response rate
in patients receiving the combination of growth factors
[11]. According to published guidelines, EPO should be
administered 8 weeks at a dose between 30 000-40 000
IU/week or at a higher dose of 60 000-80 000 IU/week.
If there is no response, EPO should be combined with
G-CSF for the next 8 weeks at a dose 0f 150-300 pg/week.
If still no response occurs, the treatment should be
terminated (according to the National Comprehensive
Cancer Network, NCCN). In our cohort, patients failed
to respond to a combination of growth factors. We po-
stulate that this was due to the comorbidities of these

Table 3. Predictive model of therapy with epoetin [9]

Need of transfusion Point

<2 TU/month 0
>2 TU/month 1
S-Epo Point
<500 U/L 0
> 500 U/L 1

TU/month - tranfusion unit, S-Epo - level of serum epoetin
Predicted answer: O points 74%, 1 point 23%, 2 points 7%
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patients that decreased the efficacy of erythropoietin
therapy such as a second malignancy, diabetes, thyroid
disease as well as to the short duration of erythropoie-
tin administration.

Patients receiving regular transfusions invariably
develop secondary iron overload. Whole blood contains
about 0.47 mg/mL of iron, while pure RBC concentrates
contain 1.16 mg/mL of iron. Thus, one unit of blood
contains 200 to 250 mg of iron and overload can occur
after 20 to 25 transfusions [1]. Retrospective studies
have shown that elevated serum ferritin significantly
worsens the survival of transfusion-dependent MDS
patients [12]. Metzgeroth G. et al. demonstrated the
efficiency of deferasirox administered in a once-daily
dose of 20-30 mg/kg for 12 months. This therapy was
effective in reducing median ferritin concentration
from 1.515 ng/mL (range 665-6.900) to 413 ng/mL (range
105-3.052) [13]. In our cohort, in 5 patients the level
of serum ferritin decreased below 1000 ng/mL in 5 to
32 weeks, median 15. Three patients have not as yet
achieved a satisfactory level and are still taking the
medication. Five patients treated with deferasirox died
without achieving satisfactory ferritin levels.

Myelodysplastic syndromes are associated with the
risk of severe infections. While neutropenia is likely
to be the main predisposing factor, several other im-
mune defects have been reported (impaired neutrophil
function, B-, T- and NK-cell defects) and the possible
consequences of iron overload cannot be ruled out
either [14]. Iron overload has an adverse impact on the
risk of bacterial and fungal infections. It is known, that
iron overload enhances bacterial growth and virulence,
alters phagocytosis and that free iron impairs the na-
tural resistance to infection. No prophylactic measures
against infections have been shown to be effective in
MDS [15]. We also demonstrated in our cohort that
increased ferritin levels are associated with a higher
risk of infectious complications. It is very important to
monitor the level of serum ferritin in patients receiving
RBC transfusions regularly.

The treatment of patients with MDS has an impact
on their quality of life (QOL). They need to be exa-
mined regularly; they suffer from recurrent infecti-
ous complications, anemic symptoms and bleeding.
Regular administration of subcutaneous injections,
RBC or platelet transfusions is required. This is asso-
ciated with many complication, alloimmunisation,
iron overload, etc. The results of a study conducted by
the Myelodysplastic Syndromes Foundation using data
from 29 patient forums in the US and Europe showed
fatigue to be the symptom that most affected patient
QOL, although another important factor was the time
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required to manage the disease (doctor appointments,
diagnostic tests, transfusions and management of
adverse events) [16]. The QLQ-C30 (Quality of Life
Questionnaire-Core 30) was devised by the European
Organization for Research and Treatment of Cancer
(EORTC) as a multidimensional questionnaire (i.e.
covering the various physical, emotive, social, etc.
dimensions of the patient) to assess the quality of
life a patient assigns him/herself (17). All the scores
determined by the patient are reported on a scale of
0-100 (an increasing quality scale) and can be ag-
gregated using a single mean. By using the QLQ-C30
questionnaire in 32 Italian patients, Caocci et al. [18]
revealed a significant (p < 0.001) difference between
the QOL of non-transfused patients (66.7) and the
QOL of transfused patients (32.9). There was a similar
difference (65 vs. 31.8, respectively, p < 0.001) also
for fatigue.

ColdbergS. et al. calculated the economic impact of
anewly diagnosed myelodysplastic syndrome associa-
ted with blood transfusion requirements. They found
that over 3-year period of patient treatment, Medicare
costs for MDS patients were $49 156. Transfused pati-
ents had a higher use of hospital inpatient and outpa-
tient services and incurred significantly higher mean
costs than non-transfused patients ($88 824 vs. $29
519, p < 0.001) (19). Another study by Greenberg P. et
al. also studied the financial consequences of MDS
treatment. The results estimated an average annual
cost for potentially anemia-altering drugs of $63 577 per
patient, ranging from $26 000 to $95 000, depending
on the specific therapy. In patients who failed such
therapies, annual costs for iron chelation plus red
blood cell transfusion were estimated to average $41
412 [20]. Brereton et al. [21] provided an estimate of the
social cost of intermediate-2 and high risk MDS in the
United Kingdom. With an estimated incidence of 761
new patients annually, the overall cost range was put
at between 12 and 16 million pounds (with a mean cost
per patient of approximately £ 18 400). Santini et al. [22]
evaluated the social cost of MDS in Italy. The analysis
conducted on 225 patients (of which 88% were low and
intermediate-1risk) estimated an overall cost related to
the consumption of healthcare and non-healthcare re-
sources and productivity loss for patients and caregivers
of 27 980 € per patient/year. The identified cost-drivers
were anti-anemia drugs in low- and intermediate 1-risk
patients and anticancer agents in intermediate-2 and
high-risk patients. Transfusion dependence proved to
be a statistically significant predictor of cost increase
(P=0.006). Aretrospective study conducted by Frytak et
al. [23] estimated the financial burden of MDS in the US
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for transfusion independent (TI) and transfusion de-
pendent (TD) patients separately. 336 TD patients and
2 864 TI patients were identified. The costs of admi-
ssions (to hospital wards and emergency department
visits), outpatient clinics and doctors‘offices as well
as of medications and transfusions were recorded.
The overall mean annual cost was $ 19 811 (of which
85% for medical care and 15% for medication) for TI
patients and $ 51 066 (92% for medical care and 8% for
medication) for TD patients. For the latter sum ($ 51
066), costs of $ 16 586 were due to transfusions (equal
to half the difference in cost between TI and TD),
whereas medication costs had a marginal impact on
the total: 8%-15%. In our cohort, the cost of red blood
transfusion administration was 226.56-13 140.48 €,
median 1 283.84 € per patient; the cost of platelet
transfusion administration was 3 216.66-11794.42 €,
median 4 824.99 € per patient; the cost of subcuta-
neous G-CSF injections of was 6 567.04-52 536.32 €,
median 34 476.96 € per patient and the cost of erythro-
poietin subcutaneous injections was 3 096-154 800 €,
median 55728 € per patient. The average expenditure
in the group of transfusion dependent patients was
2794 .24 €/per patient, compared to an average expen-
diture in the group of transfusion dependent patients
with chelation therapy of 22 611.28 €/per patient. The
cost of infectious complications during the period of
analysis was estimated to be between 2.81-5074.87 €
per patient, median 830 €.

Cost effectiveness analysis

Itis very hard to decrease the costs of patients with
MDS receiving supportive care. When the growth
factors appear during the treatment, EPO and G-CSF
should not be further administrated if they fail to indu-
ce aresponse. There are also no established indications
for the primary or secondary prophylactic use of G-CSF
in order to avoid febrile neutropenia. Neutropenia
does not warrant the administration of prophylactic
anti-infectives. The main reason is that the duration
of neutropenia would necessitate the continuous use
of antibiotics or antifungals for months or years. This
would probably lead to an unacceptable risk of induced
resistance, well-illustrated in the case of long-term qui-
nolone [24, 25] and antifungal triazole treatment [26,
27] as well as the risk of drug-induced adverse effects.
On the other hand, it is very important to identify
the onset of infection, because outpatient treatment
is much cheaper than inpatient treatment. Finally,
careful selection of patients eligible for hypomethy-
lating therapy vs supportive care is very important for
decreasing treatment costs.

CONCLUSION

All patients from our cohort were treated with
growth factors. The patients failed to respond and all
remained transfusion dependent. The need for regu-
lar red cell transfusion occurred in all the patients,
whereas platelet transfusions were required only by 5
patients. Iron chelation therapy was started in 13 iron
overloaded patients. And involved the oral administ-
ration of deferasirox. In 5 cases, serum ferritin levels
fell below 1000 ng/mL. We also demonstrated that
increased ferritin levels are associated with a higher
risk of infectious complications. Supportive care is
expensive, but medical costs can be decreased by ad-
ministering growth factors if indicated, by attempting
to manage infectious complications in the outpatient
setting and by carefully selecting patients eligible for
hypomethylating therapy vs supportive care.

Supportive care in MDS patients affects patient qua-
lity of life. Patients need to be examined regularly and
suffer from recurrent infectious complications, anemic
symptoms and bleeding. Regular administration of
subcutaneous injections, RBC or platelet transfusions
is required. This is associated with many complicati-
ons. Unfortunately, this is the only means of allevia-
ting disease symptoms, albeit a very expensive one.
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