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After long way...

• Increased incidence of MDS 
due to improved diagnostic 
methods and better disease 
awareness

• The improvement in survival 
due to better availability of 
therapeutic agents

• Ameliorated management and 
new treatment options

• More personalized approaches



But, are we really 
satisfied with the 
results?





How to prolong OS?

• Earlier diagnosis?

• Better follow up?

• More efficacious therapies?

• Earlier detection of progression?



Need for new 
targets and 
molecules 
involved in 
cancer 
pathogenesis?



Questions for cancer biomarker?



MicroRNA (miRNA)

- non-coding RNAs of 19-22 
nucleotides in length that 
regulate gene expression 
at the posttranscriptional 
level by binding to mRNA 
of their cognate target 
genes and participate in 
numerous biological 
processes such as cell 
proliferation, 
differentiation, 
development, 
metabolism, survival and 
hematopoiesis



https://www.biosyn.com/tew/micrornas-or-
mirnas-as-cancer-biomarkers.aspx





MiRs as cancer players. 

George Adrian Calin et al. PNAS 2004;101:9:2999-3004
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• More than 70% of all human miRNAs 
are located within regions of recurrent 
copy-number alterations in MDS and 
AML cell lines

• Ineffective erythropoiesis due to 
overexpression of miR-181, miR-221, 
miR-376b,miR-125b, miR-155

• Thrombocytopenia due to 
overexpression of miR-155, miR-126, 
miR-130

• High-risk MDS and decreased 
expression of miR-144/451

Story goes on...













Croatian 
MDS group

• To analyze 5-
azacitidine response 
in HR-MDS by 
measuring miRNA 
let 7a, miRNA-21, 
miRNA-125a, 
miRNA-144, 

• 1.before 5-AZA

• 2. after 4 cycles

• 3. after 6 cycles

• 4. at progression



The hsa-miRNA-125a is involved in the process of myeloid 

leukemogenesis, and experimental studies have shown its impact on 

microRNA claster (miRNA-125b, 99b, let7a).

miR-125 a i b: inhibition of monocyte and granulocyte differentiation in 
myeloid neoplasms, apoptosis regulators

miR-126: upregulated in MDS low risk, erytropoiesis inhibitor

miR-99b: member of cluster miRNAs with miR-125 and miR-126

Gañán-Gómez, Irene & Wei, Yue & Pierce, Sherry & Bueso-Ramos, Carlos & 
Calin, George & Boyano Adánez, Menchu & García-Manero, Guillermo. 
(2014).  Overexpression of miR-125a in Myelodysplastic Syndrome CD34+ 
Cells Modulates NF-κB Activation and Enhances Erythroid Differentiation 
Arrest. PloS one. 9





microRNA analysis







Descriptive Statistics

N Mean
Std. 

Deviation
Minimum Maximum

Percentiles

25th
50th 

(Median)
75th

RBC 41 3,11 0,54 2,07 4,79 2,80 3,06 3,25

Hgb 41 102,51 15,95 75,00 143,00 92,50 101,00 112,00

MCV 41 98,60 8,97 77,50 115,00 91,90 99,00 105,00

Rtcdg 41 47,30 56,74 5,50 351,20 21,35 39,00 46,40

WBC 41 4,65 2,71 0,69 13,60 2,84 4,00 6,76

ANC 41 2,63 1,95 0,13 9,20 1,08 2,16 3,80

ly 41 1,40 0,66 0,30 2,60 0,92 1,30 1,96

Plt 41 166,15 115,19 6,00 427,00 83,00 145,00 257,00

LDH 41 190,15 75,59 97,00 546,00 153,50 176,00 195,50

CRP 41 8,75 12,75 0,20 61,60 1,30 3,50 11,50

ESR 41 34,78 33,12 2,00 120,00 11,50 20,00 46,00

Age at dg 41 68,83 9,97 31,00 84,00 63,00 70,00 76,00

IPSS score 41 0,49 0,68 0,00 3,00 0,00 0,50 0,50

IPSS-R score 41 2,44 1,96 0,00 9,50 1,05 2,00 3,70

WPSS score 41 1,60 1,51 0,00 6,00 0,00 1,50 2,50

Patient characteristics

no 33 80,5%

yes 8 19,5%

LOW 18 43,9%

INT1 18 43,9%

INT2 4 9,8%

HIGH 1 2,4%

VERY LOW 17 41,5%

LOW 12 29,3%

INT 5 12,2%

HIGH 5 12,2%

VERY HIGH 2 4,9%

VERY LOW 12 29,3%

LOW 9 22,0%

INT 10 24,4%

HIGH 8 19,5%

VERY HIGH 2 4,9%

IPSS-R_gr

WPSS 

IPSS 

Patologic karyotype



miRNA expression level in MDS
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miR-99b – diagnostic parameter
N Mean

Std. 

Deviation
Minimum Maximum

Percentiles

25th
50th 

(Median)
75th

miR-125a delta
MDS 41 1,798 1,284 -0,731 4,449 1,026 1,716 2,462

Control 26 1,863 4,495 -7,545 9,834 0,674 2,034 4,279

miR-99b delta
MDS 41 1,811 1,627 -2,812 5,163 0,883 1,824 2,962

Control 26 3,894 4,398 -7,472 11,373 1,656 4,023 6,361

miR-125b delta
MDS 41 2,442 0,891 1,096 4,918 1,724 2,427 3,174

Control 26 3,279 3,902 -8,861 11,083 1,057 2,937 5,424

miR-let7a delta
MDS 10 -0,834 0,891 -2,972 0,502 -1,034 -0,751 -0,360

Control 22 0,524 3,558 -3,991 8,443 -2,094 -0,401 1,861

MDS



How to improve diagnostic/prognostic value of 
miRNA?

• Well-designed and controlled multicenter studies of 
the same disease to avoid substantial variations 
and inconsistency in results

• Recruite much greater number of participants that 
allow assembling them better according to sex, 
specific stage and length of disease and minimize 
the influence of uncontrollable confounding factors

• Better optimization and standardization procedure 
of collecting and handling biological samples

• Integrative analysis of circulating miRNAs with 
already verified and established diagnostic markers





What will MDS future bring?

That is the 
question...

But the truth 
is...





Croatian MDS TeamCroatian MDS Team


