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Introducere

Leucemia granulocitara/ mieloida cronica (LMC) este o boala clonala a celulei stem pluripotente,
caracterizata prin prezenta cromozomului Philadephia (Ph) si/sau a rearanjamentului BCR-ABL. LMC este
primul cancer asociat cu o mutatie genetica, care apare la nivelul celulei stem hematopoietice
pluripotente, mutatie necesara si suficienta pentru transformarea celulara. LMC este prima boald maligna
hematologica in care s-au obtinut rezultate spectaculare cu medicamente cu actiune tintita moleculara
antitirozinkinaza (Imatinib mesylate, nilotinib si dasatinib). Introducerea inhibitorilor de tirozinkinaza
(ITK) in tratamentul LMC a redus dramatic mortalitatea si a crescut durata bolii. Din pacate, entuziasmul
initial a fost umbrit de aparitia mecanismelor de rezistenta, dintre care cele mai frecvente si mai profund
studiate sunt mutatiile domeniului ABL. Analiza mutationala a evidentiat peste 100 mutatii, cu frecventa
in crestere in ultimii ani. Dintre mutatiile cunoscute, mutatia T315I confera rezistentda la toti cei 3
inhibitori de tirozinkinaza disponibili, iar trialurile clinice in derulare releva pand in acest moment
rezistenta si la multe alte preparate.

In acest moment, in Romania, analiza mutationali este posibila doar intr-un singur centru- Spitalul
Clinic Fundeni. Decizia terapeutica de administrare si modificare a tratamentului se bazeaza pe evolutia
clinica si hematologica, raspunsul citogenetic si molecular, reactii adverse la medicatie si toleranta.

Avand 1n vedere acestea, mi-am propus o analizd prospectiva a cazuisticii Clinicii de Hematologie
Cluj-Napoca. Am luat in considerare cazurile diagnosticate cu LMC faza cronica in perioada 1986-2010,
respectiv LMC-puseu blastic, in perioada 2008-2010. Am cautat identificarea mutatiei T3151 in momentul
intrarii In studiu si pe parcursul evolutiei, cidutand corelatii ale prezentei acestei mutatii cu particularitati
clinico-biologice la acesti pacienti: faza bolii, raspunsul la tratament, evolutie, supravietuire. Pentru
moment singurul tratament eficient in prezenta mutatiei T315] este allotransplantul medular, care este
posibil in tara noastra prin programe nationale de transplant medular. In acest sens, am urmarit indicatia
de allotransplant medular la pacientii cu mutatie T315I si evolutia acestora.

Stadiul actual al cunoasterii

LMC este cea mai net conturatd si mai individualizata afectiune in cadrul sindromului
mieloproliferativ cronic, prin prezenta unei diferentieri si maturatii cvasinormale, o proliferare de celule
mature/ aparent mature si a cromozomului Philadelphia ca marker biologic.

fn LMC o singura anomalie genetici care apare la nivelul celulei stem hematopoietice pluripotente
este necesard si suficientid pentru transformarea celulard. In urma translocatiei reciproce 9, 22 se
genereaza o oncogend de fuziune, BCR-ABL, care la randul ei codeaza o proteina cu actiune tirozin-
kinazica.

LMC se caracterizeaza prin leucocitoza cu deviere la stinga a formulei leucocitare, bazofilie, anemie,
frecvent trombocitoza si splenomegalie. Cromozomul Ph, implicat in patogeneza bolii, este prezent la 95%
pacienti.

Evolutia naturala a bolii cuprinde 2 sau 3 faze clinice distincte: o faza cronicd, de durats,
caracterizata prin proliferare marcata hematopoietica dar cu diferentiere inca pastrata, cu trecere in timp
spre faza accelerata, urmatd de faza blastica in care diferentierea hematopoietica este oprita si blastii
imaturi se acumuleaza in maduva osoasa si sangele periferic.

LMC este prima boald maligna hematologica care a beneficiat de un program national de
medicamente, cu actiune tintita moleculara.

In lumina ultimelor descoperiri, sansa de supravietuire a acestor bolnavi a crescut semnificativ,
chiar se discuta despre vindecare si ultimele cercetari sunt axate pe acest target.

Prin progresele din ultimii ani, avem la dispozitie un panel larg de unelte clinice si de laborator
pentru stabilirea corectd si completa a diagnosticului, pentru stabilirea prognosticului si a sansei de
raspuns la tratament.



De asemenea, avem la dispozitie medicamente de ultima generatie/ molecule cu actiune tintita care
actioneaza inteligent. Introducerea Imatinib a modificat semnificativ supravietuirea pacientilor cu LMC
faza cronica. Rata de raspunsuri si supravietuire la pacientii cu LMC s-a modificat dramatic sub tratament
cu Imatinib si alti inhibitori de tirozinkinaza, la ora actualad speranta de viata a pacientilor cu LMC faza
cronica se apropie de normal.

Dar, studiile multicentrice, multinationale au aratat ca aproximativ 37% din pacienti care urmeaza
tratament cu Imatinib In prima linie vor dezvolta rezistentd. Este imperativa identificarea timpurie a
acelor pacienti care nu raspund optim la tratament, fapt care are impact asupra evolutiei pacientului,
progresiei bolii si in final, supravietuirii. Identificarea timpurie a acestor pacienti permite modificarea
strategiei terapeutice.

Cel mai important mecanism de rezistenta la tratament sunt mutatiile domeniului ABL. Evolutia/
progresia bolii se asociazi cu aparitia de mutatii. In ceea ce priveste tipul de treatment, studiile au aratat
ca tratamentul cu IM este asociat cu un risc de 30-50% de aparitie a mutatiilor, iar Nilotinib si Dasatinib
sunt asociate cu riscuri de 39%, respectiv 27%.

Mutatia T315I reprezinta aproximativ 11-20% din mutatiile decelate la pacientii cu rezistenta la
Imatinib, toate fazele- cronicd, accelerata, blastici. Prezenta mutatiei se asociazda cu reducerea
supravieturii si intervalului liber de boala. Pana in prezent nu exista tratament eficient pentru pacientii cu
LMC si mutatia T315I, altul decat allotransplantul medular, care este grevat de o morbiditate si o
mortalitate importanta legata de procedura.

Forurile internationale- ELN, NCCN (National Comprehensive Cancer Network) recomanda analiza
mutationala de cate ori raspunsul la tratament este suboptimal sau pierdut.

Exista un raport favorabil cost/eficienta in identificarea acestor pacienti prin analiza mutationala.
Costul analizei mutationale este doar o mica parte din costul tratamentului si identificarea unor posibil
non-responderi permite nu doar evitarea administrarii unei terapii ineficiente si costisitoare, ci si optarea
pentru o terapie mai eficienta.

Contributia personala

1. Studiul 1. Studiul mutatiei T315I la pacientii cu LGC faza cronica

Obiective: stabilirea prezentei mutatiei T315I la pacientii cu LMC faza cronica; identificarea
particularitatilor clinice, biologice, evolutive si terapeutice ale pacientilor cu LMC faza cronica cu/fara
mutatie T315[; analiza comparativa a pacientilor cu mutatia pozitiva fata de cei cu mutatia negativa;
cercetarea impactului mutatiei T315I asupra prognosticului la pacientii cu LMC faza cronica.

Material si metoda: Am efectuat un studiu prospectiv pe un lot de 74 pacienti diagnosticati cu LMC faza
cronica si tratati in Clinica Hematologie Cluj-Napoca, in perioada 1986-2010. Diagnosticul de LMC a fost
stabilit pe baza criteriilor clinice, hematologice, examenul citologic al maduvei osoase, citogenetice si de
biologie moleculara. Analiza mutatiei T315I s-a efectuat prin ARMS-PCR, din sange venos periferic. S-au
analizat parametrii demografici; clinici: modalitate de debut, prezenta sau absenta semnelor generale,
prezenta splenomegaliei si dimensiunea splinei; hematologici; biochimici; EKG. S-au calculat scorurile de
prognostic: Sokal, Hasford, Eutos. Analiza mutationala a fost efectuata regulat, la 6 luni sau i{n momentul
unui raspuns suboptimal, pierderii raspunsului sau evolutiei bolii. La pacientii la care s-a decelat prezenta
mutatiei T315I s-a urmarit indicatia de allotransplant medular si evolutia acestora. Urmarirea pacientilor
s-a efectuat regulat, conform indicatiilor ELN (European LeukemiaNet). A fost urmarita supravietuirea
pacientilor de la diagnostic si pana la incheierea studiului sau pana la deces, fiind studiate cauzele
decesului. Pentru analiza statisticd s-au folosit programele SPSS (Statistical Package for the Social
Sciences) versiunea 20 si programul Medcalc versiunea 12.3; iar pentru analiza multivariata s-au folosit
regresia logistica binara si regresia Cox..

Rezultate: in studiu am inclus 44 femei si 30 barbati, cu varsta medie 51,5+14,3 ani. 3 pacienti au
prezentat mutatia T3151. Media varstei pacientilor cu mutatia T315] prezenta a fost semnificativ statistic
mai mica decit cea a subiectilor fiara aceastd mutatie. Numarul mediu de leucocite a fost de
98,8*103+81,6*103, iar cel de trombocite a fost de 498,4*103+343,8*103. Pacientii cu mutatia T315I
prezenta au avut mai multe leucocite si trombocite decat cei cu mutatia absentd, diferenta nu a fost
semnificativa statistic. Valoarea medie a hemoglobinei a fost 11,3+2,4 g/dl, mai mica la subiectii cu
mutatie T315I, dar fara semnificatie statistica. Numarul de bazofile, respectiv blasti nu a diferit



semnificativ intre subiectii cu si fara mutatia T3151. 26 pacienti au prezentat scor Sokal 1, 25 pacienti-
scor Sokal 2 si 23 pacienti- scor Sokal 3. Nu au existat diferente ale scorului Sokal intre pacientii cu
mutatia T315I si cei fara mutatie. 55 pacienti au primit Imatinib. Durata tratamentului cu Imatinib a fost in
medie 32,2+24,4 luni. Toti 3 pacientii la care s-a descoperit prezenta mutatiei T315I au urmat tratament
cu Imatinib, nu am determinat o asociere intre terapia cu acest medicament si prezenta mutatiei.
Dasatinib a fost administrat la 11 pacienti. Durata terapiei cu Dasatinib a fost in medie 14,1+15,9 luni, toti
pacientii fiind tratati anterior cu Imatinib. Nilotinib a fost administrat la 18 pacienti. Durata terapiei cu
Nilotinib a fost In medie 6,2+7,8 luni. Am gasit o asociere intre terapia cu Dasatinib, respectiv Nilotinib si
prezenta mutatiei T3151. Raspunsul hematologic complet dupa tratamentul initial a fost observat la 60
pacienti. Raspunsul citogenetic complet a fost raportat la 26 pacienti. Raspunsul molecular complet a fost
raportat la 3 pacienti. Raspunsurile hematologic, citogenetic, molecular nu au fost asociate cu prezenta
mutatiei T3151. 4 pacienti au prezentat modificari cromozomiale aditionale. Tratamentul cu Imatinib a
fost modificat cu Dasatinib la 11 pacienti pentru esec terapeutic sau intoleranta. Tratamentul cu Imatinib a
fost modificat cu Nilotinib la 9 pacienti pentru esec terapeutic si intoleranta. Raspunsul hematologic
complet dupd tratamentul de linia a 2-a a fost notat la 14 pacienti, raspunsul citogenetic complet la 6
pacienti, raspunsul molecular complet la 4 pacienti. S-a observat evolutie spre faza blastica la 8 pacienti,
dintre care 1 pacient cu mutagie T315I si faza acceleratd, la 4 pacienti, dintre care 1 pacient cu mutatie
T315L

Concluzii:

Urmadrirea pacientilor a fost efectuata la standarde europene, conform indicatiilor European LeukemiaNet.
Tehnica ARMS-PCR este o metoda sensibila, utild, usor de utilizat pentru urmarirea mutatiei T315I.
Mutatia T315 I a fost decelata la un procent mic din pacientii studiati (4,05%), care se coreleaza cu datele
din literaturd. Prezenta mutatiei T315I s-a corelat cu evolutia bolii la 2 din cei 3 pacienti cu mutatie
pozitiva. Mutatia T315I s-a corelat cu factori de prognostic negativi: dublarea cromozomui Ph si varsta
tandra de debut a bolii (33 ani). Mutatia T315] s-a corelat cu tratamentul in mai multe linii de inhibitori de
tirozinkinaza. Supravietuirea bolnavilor dupa decelarea mutatiei T315I este de scurta duratd. Rata de
raspuns hematologic complet la prima si a doua linie de tratament ITK a fost foarte buna si este similara
datelor existente In literatura (90,9%, respectiv 82,4%). Rata de raspuns citogenetic complet la prima linie
de tratament a fost nesatisfiacitoare, ceea ce impune analiza aprofundata a multiplelor mecanisme de
rezistentd, altele decat mutatia T3151. Supravietuirea pacientilor studiati s-a corelat cu scorul Sokal, cu
scorul Hasford si respectiv parametrii cuprinsi de acestia. Lipsa de raspuns hematologic la prima linie de
tratament cu ITK a crescut riscul de deces la pacientii studiati. Tratamentul cu Imatinib a scazut riscul de
deces la lotul de pacienti studiati. Supravietuirea pacientilor studiati este satisfacatoare: 91,89 pacienti.

2. Studiul 2: Studiul mutatiei T315I la pcientii cu LGC puseu blastic

Obiective: stabilirea prezentei mutatiei T3151 la pacientii cu LMC fazi blastici; identificarea
particularitatilor clinice, biologice, evolutive si terapeutice ale pacientilor cu LMC faza blastica cu si fara
mutatie T315]; analiza comparativa a pacientilor cu LGC faza cronica si LMC faza blastica; cercetarea
impactului mutatiei T315I asupra prognosticului la pacientii cu LMC faza blastica.

Material si metoda: Am efectuat un studiu prospectiv pe un lot de 12 pacienti diagnosticati cu LMC faza
blastica si tratati in Clinica Hematologie Cluj-Napoca, in perioada 2008-2010. La acesti pacienti s-a
efectuat analiza mutatiei T315I la intrarea In studiu. Diagnosticul de LMC faza blastica a fost stabilit pe
baza criteriilor clinice, hematologice, examenul citologic al maduvei osoase, citogenetice si de biologie
moleculara. S-au analizat parametrii demografici, clinici, hematologici, biochimici. Au fost calculate
scorurile de prognostic. S-au analizat tipul de tratament administrat, raspunsul la tratament si posibilele
complicatii. Pentru analiza statistica s-au folosit programele SPSS (Statistical Package for the Social
Sciences) versiunea 20 si programul Medcalc versiunea 12.3.

Rezultate: Lotul a cuprins 4 femei si 5 barbati, cu varsta medie 49,78+14,1 ani, diagnosticati cu LMC
puseu blastic la debut, 5 cu fenotip limfoblastic si 4 cu puseu blastic mieloid. 3 dintre pacientii
diagnosticati In faza blastica au prezentat modificari cromozomiale aditionale. Toti pacientii cu diagnostic
de faza blastica au fost incadrati in clasa de risc 3 Sokal. Am gasit diferente 1nalt semnificative statistic ale
scorului Sokal intre pacientii din faza blastica si cea cronica. Numarul mediu de trombocite, de bazofile a
fost semnificativ mai mic la pacientii din faza blastica fata de cei din faza cronica. Subiectii diagnosticati in
puseu blastic au avut o valoare mai mica a hemoglobinei decat a celor din faza cronica, diferenta nu a fost



semnificativa statistic. Numarul de leucocite nu a fost diferit la pacientii diagnosticati in faza cronics,
comparativ cu cei diagnosticati in puseul blastic. Mediana valorilor LDH la pacientii la care a aparut puseul
blastic a fost semnificativ statistic mai mare decét la cea a subiectilor cu faza cronica. Niciun pacient aflat
in faza blastica nu a prezentat mutatia T315I. 4 din cei 9 pacienti cu diagnostic de puseu blastic au fost
tratati cu Imatinib 600 mg/zi in combinatie cu chimioterapie. Pentru pacientii diagnosticati cu puseu
mieloblastic s-a utilizat chimioterapia. Doar 2 pacienti in faza blastica au urmat tratament cu linia a II-a de
ITK: Dasatinib 2x70 mg/zi. 2 pacienti au prezentat raspuns hematologic si citogenetic complet, un pacient
doar dupa a doua linia de ITK in asociere cu chimioterapia. Unul dintre acesti pacienti a prezentat la debut
modificari cromozomiale complexe. Doar 1 pacient, diagnosticat cu puseu limfoblastic mai este in viata la
incheierea studiului. Urmarirea pacientilor in faza blastica LMC a fost maxim 29 luni.

Concluzii:
In studiul nostru mutatia T315I nu s-a corelat cu faza avansatd/blastici a bolii la debut. Rispunsurile

hematologic si citogenetic sunt inferioare In faza blastica in comparatie cu faza cronica a LMC.
Tratamentul cu inhibitori de tirozinkinaza este important si eficient si in cazul puseului blastic al LMC, dar
rata de raspuns este inferioara celei din faza cronica. Pacientii cu puseu blastic LGC necesita asocierea
chimioterapiei cu ITK in doze crescute. La pacienti eligibili, allotransplantul medular este tratamentul de
electie. Supravietuirea pacientilor diagnosticati in puseu blastic este nesatifacatoare.

Pe parcursul urmadririi pacientilor s-au Inregistrat 14 (16,8%) decese. Rata deceselor a fost inalt
semnificativ mai mare 1n grupul pacientilor aflati in puseu blastic, comparativ cu grupul subiectilor in faza
cronica.

Concluzii generale:

Studiul nostru este primul efectuat in Romania privind mutatia T315I in LMC, faza cronica si faza blastica,
lotul fiind reprezentativ.

Studiul nostru dovedeste ca urmarirea mutatiei T315] se poate efectua in conditii de lipsa de raspuns,
pierdere a raspunsului hematologic, citogenetic sau molecular, nefiind necesara o urmarire regulata.
La ora actuala nu exista tratament medicamentos eficient pentru pacientii cu LGC si mutatie T315I.
Pacientii cu mutatie T3151 au indicatie de transplant allogeneic medular.

Studiul a aratat importanta raspunsului complet hematologic pentru supravietuire la lotul de pacienti
studiati, rezultatele fiind similare celor din literatura.

Riscul de deces a fost corelat cu varsta de 61 ani de debut a bolii si cu valoarea > 446x103/ul a
trombocitelor la debutul bolii.

Luand in considerare rezultatele studiului, am propus un algortim de urmarire a mutatiei T315I la
pacientii cu LMC faza cronica.

Ca urmare a prezentului studiu, s-a implementat la Clinica Hematologie Cluj-Napoca, o metoda de
diagnostic usor de utilizat la pacientii cu LMC.
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Introduction

Chronic granulocytic/myeloid leukemia (CML) is a clonal disease of the pluripotent stem cell,
characterized by the presence of Philadephia (Ph) chromosome and/or BCR-ABL reararangement. CML is
the first cancer associated with a genetic mutation, that affects the pluripotent hematopoietic stem cell,
and is necessary and sufficient for the cellular transformation. CML is the first malignant hematological
disease where spectacular results were obtained with targetted drugs (Imatinib mesylate, nilotinib and
dasatinib). The introduction of tyrosin kinase inbitors (TKI) in CML treatment reduces dramatically the
mortality and increased the duration of disease. Unfortunately, the initial enthusiasm was darkend by the
appearance of resistance, among which the most frequent and studied mechanisms are the ABL domain
mutations. Mutational analysis showed over 100 mutations, with increased frequency in the last years.
The T315I mutation confers resistance to all 3 available TKIs and ongoing clinical trials show resistance to
other TKIs.

Currently in Romania, mutational analysis is possible only in 1 center- Spitalul Clinic Fundeni. The
therapeutic decision is based on clinical evolution, hematologic, cytogenetic and molecular responses, as
well as adverse events and tolerance.

Taken all these into consideration, we propose a prospective analysis of all chronic phase CML
cases diagnosed at Hematology Clinic Cluj-Napoca, during 1986-2010, and blatic phase CML diagnosed
during 2008-2010. I searched to identy the T315] mutation at the time of entry into study and throughout
the study, to correlate the presence of the mutation with clinical and biological particularities: phase of
disease, response to treatment, evolution, survival. For the moment, the only efficient treatment in case of
T315I positive CML is allogeneic stem cell transplantation, which is possible in Romania through national
programs. We studied the indication for allogeneic transplantation in T315I positive CML patients and
their evolution.

Present knowledge

CML is the most clear and individualized disease among chronic myeloprolipherative syndromes,
by the presence of cvasinormal differenciation and maturation, maturation of mature/cvasimature cells
and Philadelphia chromose as biological marker.

In CML a single genetic anomaly that affects the pluripotent hematopoietic stem cell is necessary
and sufficient for cellular transformation. The 9, 22 translocation generates a fusion oncogene, BCR-ABL,
that endoces a protein with tyrosin kinase activity.

CML is characterised by leucocytosis with left shift, basophilia, anemia, frequent thromobytosis and
splenomegaly. Ph chromosome, implicated in the disease pathogenesis, is present in 95% cases.

The natural evolution of the disease has 2 or 3 phases: a long chronic phase, characterized by
marked hematopoeitic proliferation, with maintained differenciation, followed by accelerated and blastic
phases, when hematopoietic differentiaion is stopped and immature blasts accumulate in the bone
marrow and peripheral blood.
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CML is the first malignant hematological disease that benefited from targetted drugs in a national
program.

Considering those mentioned above, the survival rate increased significantly. There is talk about
cure and the last research is focused on that target.

Thanks to progress, we have a large panel of clinical and laboratory tools for the correct and
complete diagnosis, for the correct prognostic and rate of response.

We also can use last generation drugs/ targetted molecules. The introduction of Imatinib modified
significantly the survival of chronic phase CML patients. Rates of response and survival changes under TKI
treatment, so the life expentancy in chronic phase CML approches normal.

Unfotunately, multicentric studies showed 37% of patients under first line Imatinib will develope
resistance. It is imperative to identy early those patiens that have suboptimal response, with impact on
evolution, pregression and survival. Early identification allows a change in therapeutic strategy.

The most important resistance mechanism is ABL domain mutations. Disease progression is
associated with the appearance of mutations. The clinical studies showed that IM treatment is associated
with a 30-50% risk of mutaion, and Nilotinib and Dasatinib are associated with 39%, respectively 27%
risk of resistance.

T315] mutation represents approximately 11-20% of all mutations identified in IM resistant
patients, all phases. The mutation is associated with reduced survival and progression free survival. So far,
there is no efficient treatment for T315I positive CML patients, other than allogeneic bone marrow
transplantation, which has important morbidity and mortality.

International forums- ELN, NCCN (National Comprehensive Cancer Network) recommend
mutational analysis everytime the response is suboptimal or lost.

There is a favourable cost/efficiency ratio in identifying these patinets through mutational analysis.
The cost of mutational analysis is just a small part of the treatment costs and identifying non-responders
allows to offer a more efficient therapy.

Personal contribution

3. Study 1. Study of T315I mutation in chronic phase CML

Objectives: establishing the presence of T315] mutation in chronic phase CML patients; identifying the
clinical, biological, therapeutic characteristics of chronic phase patients with/without T315] mutaion;
comparrative analysis of positive/negative T315] mutation patients; the impact of T315] mutation on
prognosis of chronic phase CML patients.

Method: We performed a prospective study on 74 patients diagnosed in chronic phase CML, at
Hematology Clinic Cluj-Napoca, during 1986-2010. The diagnosis was based in clinical criteria,
hematological parameters, bone marrow cytology, cytogenetics and molecular biology. T3151 mutaional
analysis was done by ARMS-PCR, from peripheral blood. We studied demographic, clinical (mode of debut,
general syptomes, splenomegaly), hematological, biochemical parameters and ECG. We calculated
prognostic score: Sokal, Hasford, Eutos. The mutational analysis was done regulary, at 6 moths or in case
of suboptimal response. Those patients identified with T315] mutation were referred for allogeneic bone
marrow transplantation. We followed the ELN (European LeukemiaNet) indication for the follow up of
CML patients. We calculated the survival rate and identified the cause of death. Statistical analysis was
done using SPSS (Statistical Package for the Social Sciences) version 20 and Medcalc version 12.3
programs; for multivariate analysis we used binary logistical regression and Cox regression.

Results: There were 44 women and 30 men included, median age 51,5+14,3 years. 3 patients showed
T315] mutation. Median age for T315] mutation positive patients was statistically lower than for negative
patients. Median white cell count was 98,8%103+81,6*103, and platelet count was 498,4*103+343,8*103.
T315] mutation positive patients had more white cells and platelets than negative patients, the
diffenrence was not statistically significant. Median hemoglobine value was 11,3+2,4 g/dl, lower for T315I
patients, but without statistical significance. Basophil and blast counts did not differ among patients with
or without T315] mutation. 26 patients had Sokal score of 1, 25 patientsi- Sokal score 2 and 23 patients-
Sokal score 3. There were no differencies in Sokal score among T315I positive and negative patients. 55
patients received Imatinib. The Imatinib treatment duration was 32,2+24,4 luni. All 3 T315I positive
patients received Imatinib, but we could not find a correlation between the drug and th mutation.
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Dasatinib was administered at 11 patients, for 14,1+15,9 months, and all patients were previously treated
with Imatinib. Nilotinib was administered in 18 patients, for 6,2+7,8 months. We found a strong
association between Dasatinib, and Nilotinib treatment and T315] mutation. Complete hematological
response was obtained in 60 patients. Complete cytogenetic response was observed in 26 patients.
Complete molecular reponse was seen in 3 patients. Hematological, cytogenetic, molecular responses
were not correlated with T3151 mutation. 4 patients presented with additional chromosomal
abnormalities. Imatinib treatment was modified for Dasatinib in 11 patients for therapeutic failure or
intolerance. Imatinib treatment was modified for Nilotinib in 9 patients. Complete hematological response
in second line treatment was observed in 14 patients, complete cytogenetic response in 6 patients,
complete molecular response in 4 patients. There were 8 patients that evolved to blastic phase (among
which 1 patient with T315] mutation) and 4 patients evolved o accelerated phase ( 1 patient with T315I
mutation).

Conclusions:

The follow up of CML patients was done according to European LeukemiaNet recommadations.
ARMS-PCR is a sensible, easy to use technique for the detection and follow up of T315I mutation. T315 I
mutation was detected iin a smal percentage of patients (4,05%), which is correlated with tha data from
literature. The T315] mutaion was also correlated with disease progression in 2 of 3 patients. There was a
positive relation between T315] mutation and negative prognostic factors: duble Ph chromosome,
younger age at diagnosis (33 years). T315] mutation was observed after many lines of TKI treatment. The
survival of T315I positive patients is short. Complete hematological response rate to first and second line
TKI treatment was good and similar to the literature (90,9%, respectively 82,4%). Complete cytogenetic
response to first line was unsatisfactory, which imposes a more profound analysis of resistance
mechanisms, other than T315] mutation. The survival rate correlated with Sokal, Hasford scores and the
parameters included. Lack of response in first line TKI treatment increased the risk of death. Imatinib
treatment decreased the risk of death. Survival rate was good: 91,89 patients.

4. Study 2: Study of T315] mutation at blastic phase CML patients

Objective: establishing the T3151 mutation at blastic phase CML patients; identifying clinical, biological,
therapeutic particularities of blastic phase patients with or without T315] mutation; comparative analysis
of chronic and blastic phase patients; impact of T315I mutation on blastic phase CML patients’ prognosis.
Method: We performed a prospective study on 12 patients diagnosed with blastic phase CML at
Hematology Clinic Cluj-Napoca, during 2008-2010. All patients were tested for T315] mutation at study
entry. The blastic phase CML diagnosis was based on clinical, hematological, bone marrow cytology,
cytogenetic and molecular biology criteria. We analysed demographic, clinical, hematological, biochimical
parameters. We calculated prognostic scores. We analysed types of treatment, response to treatment and
possible complications. Statistical analysis was done using SPSS (Statistical Package for the Social
Sciences) version 20 and Medcalc version 12.3 programs.

Results: There were 4 women and 5 men, median age 49,78+14,1 years, diagnosed with blastic phase
CML, 5 with lymfoblastic phenotype and 4 with myeloid phenotype. 3 patients had additional
chromosomal abnormalities. All patients were included in Sokal score 3. We found highly significant
differencies for Sokal score for blastic and chronic phase patients. Median platelet count, basophil count
was significantly lower for blastic phase patients compared to chronic phase patients. All subjects
diagnosed in blastic phase CML had a lower hemoglobine than those in chronic phase, but the difference
was not significant statistically. White cell count did not differ for chronic or blastic phase patients.
Median LDH value was significantly higher for blastic phase patients. No taient diagnosed in blastic phase
showed T315] mutation. 4 of 9 patients diagnosed with lymphoblastic phase CML were treated
withImatinib 600 mg/day in combination with chemotherapy. Myeloid phase CML patients received
chemotherapy. Only 2 patients received second line TKI: Dasatinib 2x70 mg/day. 2 patients had complete
hematological and cytogenetic respponses, one patient after second line TKI plus chemotherapy. One of
these patient had complexe chromosomal abnormalities. Only 1 patient, diagnosedin lymphoblastic phase
CML was alive at end of study. Patients follow up was 29 months.

Conclusions:
In our study, T315] mutation did not correlate with advanced disease at diagnosis. Hematological and

cytogenetic responses in blastic phase are inferior to those seen in chronic phase CML. TKI treatment is
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important and efficient in blastic phase CML, but response rate is inferior to chronic phase. TKI treatment
needs to be associated with chemotherapy. For eligible patients, the gold standard is allogeneic stem cell
transplantation. Survival is unsatisfactory in blastic phase CML.

During the study, there were 14 (16,8%) deaths. The rate was significantly higher among the blastic phase
CML patients compared to those in chronic phase.

General conclusions:

Our study is the first one in Romania addressing T315] mutation in chronic and blastic phases CML, and
the lot is representative.

Our study proves that T3151 mutation analysis can be done in case of lack of response, or hematological,
cytogenetic or molecular respose lost. There is no need for a more regular follow up.

Nowdays, there is no efficient drug treatment for T315] mutation CML patients, they can only be offered
allogeneic bone marrow transplantation.

The study showed the importance of complete hematological response for the survival in our patients, and
the results are according to those in the literature.

The risk of death was correlated with age - 61 years and platelet count > 446x103/ul at diagnosis.

We propose an algorithm for T315] mutational analysis in chronic phase CML patients.

As aresult of the current study, we implemented a new diagnostic procedure at the Hematology Clinica
Cluj-Napoca, for CML patients.



