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Introducere

Am ales ca studiu aspectele hematologice si biochimice 1n beta-talasemia minora,
tocmai datoritd faptului ca s-a constatat o crestere a numarului persoanelor cu aceasta
patologie. Mai mult decat atdt, am incercat prin metode specific genetice corelarea
mutatiilor de la nivelul genelor beta-globinei si HFE cu cu aceste aspecte fenotipice.
Consideram ca este foarte importanta realizarea unui screening bazat pe valorile indicilor
eritrocitari in cabinetele de medicina de familie, la nivelul medicinei primare care da
posibilitatea depistarii celor care sunt purtdtori ai genei tarate. Insistdm asupra depistarii
precoce a bolii pentru a putea realiza un tratament corespunzator si posibilitatea acordarii
sfatului genetic.

Stadiul actual al cunoasterii

Beta talasemiile reprezintd afectiuni genetice cu transmitere autosomal recesiva
determinate de incapacitatea sintezei B-globinei, prin reducerea cu 5-30% (B*) sau
absenta (B°) sintezei lanturilor B ale hemoglobinei (Hb), determinind un exces relativ de
lanturi o.

In 1925, Thomas B. Cooley descrie pentru prima dati entitatea cunoscutd acum ca
talasemie. Termenul de anemie mediteraneeana a fost propus de Whipple, intr-o vreme in
care cazurile cunoscute proveneau din familii italiene si grecesti. Hemoglobinopatiile
constituie un model privilegiat in patologia moleculard, datoritd conditiilor ideale
intrunite pentru studiul acestora.

Se estimeaza ca 1,5% din populatia lumii sunt purtdtori ai tarei  talasemice, adica
cel putin 80-90 milioane de oameni, cu o estimare de 60.000 de nou-nascuti homozigoti
pe an. Distributia heterozigotilor este inegald, fiind mai frecventd in zonele calde si
umede cu climat ecuatorial, musonic sau de tip mediteraneean si rare in zonele cu climat
uscat. In Romania prevalenta este micd, dar in crestere, ceea ce constituie unul dintre
motivele abordarii acestui subiect.

Hb este un tetramer cu greutatea moleculard de 64,5 kDa, format din patru lanturi
polipeptidice (doua lanturi a si doua lanturi ), fiecare lant avand atasata printr-o legatura
covalenta o grupare prostetica (hem) formata dintr-un complex de protoporfirina IX si o
molecula de fier. Structura primara a fiecarui lant de globina este formata din secvente de
aminoacizi. Relatia dintre aminoacizii adiacenti de-a lungul lanfului permite interactiuni
care au ca rezultat doua configuratii ale structurii secundare: a helix sau B pliere. Prin
interactiuni Intre aminoacizii din diferite pozitii ale catenelor, acestea capata spontan o
configuratie tridimensionald, spatiala, care reprezinta structura teriara a Hb. Structura
cuaternara se refera la relatia dintre cele patru subunitati ale Hb. La om sunt opt loci
diferiti care codificd sase tipuri de lanturi de globini. In plus sunt cel putin patru
pseudogene care au secvente similare celorlalte gene globinice, dar diferd de acestea prin
faptul ca nu sunt exprimate in proteine globinice. Genele B — like formeaza o familie de
gene (cluster) la extremitatea distalda a bratului scurt al cromozomului 11 (11p15.5).
Acestea sunt cinci gene functionale, aranjate in ordinea dezvoltarii dupa formula 5" - € -
Gy - Ay —yp — 8 — B - 3’ . Nivelul de expresie a genelor familiei p variaza in cursul
dezvoltarii ontogenetice. Gena € este activa exclusiv In viata embrionard, genele y sunt
active in viata fetald, cu un raport ®y:*y=3:1, care se schimba dupa nastere, 2:3. Gena p
incepe sa se exprime la sfarsitul primului trimestru de viatd intrauterina, atingand nivelul
maxim la cateva saptdmani dupa nastere. Gena o este activd dupd nastere la nivele de



exprimare foarte mici. Aceastd secventa temporald corespunde aranjamentului spatial al
diferitelor gene in directia 5'—3".

Distrubutia geografica a mutatiilor responsabile de 3 talasemii nu este uniforma la
nivelul populatiilor umane. In general, o mutatic datid se intalneste doar in mijlocul
aceleiasi populatii si invers, aceeasi populatie poate prezenta o varietate de mutatii
diferite. Cazul populatiilor mediteraneene ilustreaza aceste doud posibilitdti  prin
heterogenitatea alelica a [ talasemiilor. Sunt cunoscute aproximativ 200 de tipuri de
mutatii diferite sau insertii/deletii mici de secvente ADN 1in si in jurul genei de B globina,
impreund cu un numar mic de deletii genice de la 25 pb la 67 pb.

Ideea ca mutatiile de la nivelul genei HFE ar fi mai frecvente la populatia
purtdtoare a unei mutatii la nivelul genei B-globinei si ca interactiunea intre B-talasemie si
hemocromatoza ereditarda (HE) ar putea creste incarcarea cu fier a organismului care
prezintd ambele tipuri de mutatii au facut obiectul a numeroase studii.

Manifestarile clinice ale P talasemiilor sunt extrem de diverse, acoperind un larg
spectru, de la statusul de dependent de transfuzii al [ talasemiei majore, la cel
asimptomatic al trasaturii B talasemice.

Insistam pe utilitatea efectuarii screningului, scopul screening-ului fiind de a
identifica purtatorii mutatiilor B talasemice, pentru a evalua riscul unor cupluri de a avea
copii bolnavi si de a oferi informatii despre optiunile disponibile pentru a evita aceasta
eventualitate. Ideal, sceeningul ar trebui realizat inainte de sarcina. Electroforeza Hb este
metoda care, in majoritatea cazurilor, pune diagnosticul de trasaturad 3 talasemica, desi au
fost studii care au demonstrat ca valori de granita (3,1-3,9%) ale Hb A; nu sunt asa de
rare, mai ales in populatiile cu o mare prevalentd a p talasemiei, sugerdnd necesitatea
diagnosticului molecular la acesti indivizi, mai ales daca partenerul este purtator al unei
mutatii f§ talasemice.

Tratamentul beta talasemiei include: tratament substitutiv, tratament chelator,
suplimentare vitaminicd, splenectomia, transplantul alogenic de maduva si alte metode
terapeutice 1n studiu (terapia genica, manipularea farmacologicd a Hb F).

Contributii personale

Obiective
1. Determinarea prevalentei -talasemiei minore la nivelul populatiei din judetul Cluj.

2. Precizarea dificultatilor de diagnostic la pacientii din lotul studiat.

3. Analiza profilului hematologic si biochimic al cazurilor luate in studiu si evidentierea
corelatiilor existente Intre parametrii analizati.

4. Analiza modului de transmitere a genei mutante si diagnosticul molecular al mutatiilor
de la nivelul genei B-globinei in lotul studiat.

5. Diagnosticul molecular al mutatiilor de la nivelul genei HFE si stabilirea influentei
acestora asupra statusului fierului in organism.

asistentei primare.

Material si metoda

Lucrarea prezinta rezultatele unui studiu descriptiv-analitic.

Am conceput studiul in doud parti. In prima parte ne-am propus realizarea
esantionului reprezentativ si analiza acestuia din punct de vedere al unor parametri
generali, hematologici si biochimici, iar Tn a doua parte analiza aspectelor genetice ale
lotului. Populatia disponibila pentru acest studiu a fost reprezentatd de pacientii care au



solicitat asistentd medicala intr-un cabinet din Centrul Clinic de Diagnostic si tratament-
Pediatrie din Cluj-Napoca (1421 de pacienti) si 1081 de pacienti aflati in evidenta unui
cabinet de medicina de familie din Cluj-Napoca. Am realizat un screening la nivelul
acestor 2502 de pacienti prin analiza variabilelor VEM si CHEM, pe cei cu valori scazute
i-am selectat si am recomandat efectuarea electroforezei Hb. In urma acestui screening
am selectat un lot de 21 de pacienti, la care am adaugat 10 pacienti aflati in evidenta
Clinicilor de Pediatrie I si Hematologie.

Caracteristicile pacientilor urmarite in cadrul primei parti a studiului au fost: sexul,
varsta in momentul diagnosticului, tratamente anterioare cu fier, examenul hematologic
periferic, electroforeza hemoglobinei, teste biochimice, indicele Mentzer.

In cea de-a doua parte a studiului, pentru lotul de 31 de pacienti inclusi in lotul
de studiu a fost efectuat diagnosticul molecular pentru depistarea unor mutatii la nivelul
genei care codifica B-globina, precum si evidentierea asocierii unor eventuale mutatii la
nivelul genei HFE. Pentru toti subiectii selectati a fost alcatuit arborele genealogic, a fost
izolat ADN-ul genomic (dupa un prealabil consimtamant informat, standardizat si
acceptat in scris, sub semnaturd). Ulterior a fost amplificata gena [-globinei cu tehnica
ARMS-PCR pentru detectia urmatoarelor mutatii: IVS I-110 (G—A), cd 39 (C—T), IVS
I1-745 (C—G), IVS I-1 (G—A), -87 (C—G). De asemenea a fost utilizata tehnica PCR-
RFLP pentru amplificarea genei HFE si determinarea urmatoarelor mutatii: C187G
(H63D), A193T (S65C), G845A (C282Y).

In cercetarea statistica s-au utilizat calcule descriptive si procentuale in functie
de natura variabilelor studiate (variabile cantitative sau calitative). De asemenea pentru
extrapolarea rezultatelor s-a folosit calculul de semnificatii (testele Student cu variatii
egale sau inegale, testul Mann-Whitney, testul Z pentru frecvente).

Rezultate

Capitolul de rezultate detaliazd datele obtinute in acord cu obiectivele tezei. In
prima sectiune sunt evaluate datele referitoare la parametrii generali: varsta Tn momentul
diagnosticului, sexul, tratamente anterioare cu fier. Referitor la varsta pacientilor inclusi
in lot, s-au constatat urmatoarele: varsta medie a pacientilor in momentul diagnosticului a
fost de 24 de ani, jumatate din cazuri au fost diagnosticate dupa varsta de 20 de ani.
Repartitia pe sexe in cadrul lotului a fost relativ uniforma, 45% dintre subiecti fiind
barbati si 55% femei. In privinta tratamentului cu fier anterior diagnosticului, am insistat
pe faptul ca majoritatea pacientilor (84%) au primit tratamente cu fier ca rezultat al unui
diagnostic gresit.

Sectiunea a doua a acestui capitol expune rezultatele referitoare la profilul
hematologic si biochimic al beta talasemiei minore, prin evaluarea hemoglobinei,
hematocritului, numarului de hematii, reticulocitelor, VEM, HEM, CHEM. Desi [-
talasemiile sunt definite ca anemii, la 26% dintre pacienti nivelul Hb a fost normal.
Analizand repartifia nivelului Hb la copii, femei, barbati, observam ca cel mai mare
numadr de pacienti cu valori scdzute ale nivelului Hb sunt in randul femeilor (90,9%),
copiii urmand femeilor, cu valori scazute ale Hb la un procent de 71,43%, iar dintre
barbati, jumatate au avut valori scazute ale Hb, iar jumatate valori normale.Valoarea cea
mai scazuta a seriei a fost 9,6 g/dl.

Si 1n cazul Ht au fost 9 pacienti cu valori normale ale acestui indicator.

In lotul studiat 48% dintre cazuri au prezentat un numar crescut de hematii,
distributia acestora fiind egala intre femei si barbati, predominand la copii (7 cazuri).



Fenotipul clasic al heterozigotilor purtdtori ai unei mutatii la nivelul genei -
globinei este caracterizat prin reducerea VEM si HEM si cresterea Hb A,. Pe aceste
considerente ne-am bazat pentru prima parte a studiului, in care am selectat pacientii cu
VEM si HEM scazute, caracteristici mentinute in toate hemoleucogramele pacientilor
pand in acel moment. Desi sunt autori care sustin cd un screening primar ar trebui sa
includa si electroforeza Hb (deoarece cazurile cu VEM, HEM normale si Hb A2 crescuta
ar putea scapa screeningului), am ales metoda de screening primar bazat pe valorile VEM
si HEM. Suntem in acord cu parerea specialistilor care susfin cd un astfel de screening
este mai adecvat pentru tiri cu o prevalentd scazutd a P-talasemiei, in timp ce un
screening complet care sa confind si electroforeza Hb ar trebui aplicat in tarile unde
prevalenta f-talasemiei este mare, sau unde f-talasemia coexistd in proportii ridicate cu
a-talasemia, ceea ce ar duce la normalizarea indicilor.

Am demonstrat in cadrul studiului nostru ca valorile CHEM nu sunt un
parametru eficient in cadrul screeningului, valoarea medie a CHEM fiind de 31,62 g/dI
(sub valoarea normald minima), dar 25% dintre cazuri au avut valori normale ale CHEM
(cuartila 3=32,2 g/dl), diferentele dintre valorile medii ale femeilor si barbatilor din lot
nefiind semnificative statistic.

Consideram ca trebuie acordata o atentie deosebitd analizei statusului fierului in
cadrul lotului studiat. La analiza lotului in ansamblu, observam o pondere mai mare a
cazurilor cu sideremie scazutd (12,9%), decat a celor cu sideremie crescuta (6,45%), desi
talasemia este definitd ca o forma de anemie normo sau hipersideremica.

Beta talasemia este cunoscutd ca o conditie care creste depozitele de fier ale
organismului, dar acest lucru se pare ca nu este valabil intotdeauna in cazul B-talasemiei
minore, doar trei dintre barbatii din lot avand valori crescute ale feritinei. Repartitia
valorilor medii ale feritinei pe subloturi de barbati, femei, copii, ne aratd diferentele in
ceea ce priveste valoarea acesteia, fiind mult mai scazutd in cazul copiilor si femeilor
(30,35 ng/ml, respectiv 49,63 ng/ml) decat in cazul barbatilor (328,03 ng/ml).

Nivelul Hb A; a reprezentat criteriul de includere in studiu. Valoarea medie a
Hb A in cadrul lotului a fost 4,62%. A fost subliniat faptul ca o singura valoare la limita
a Hb A; nu exclude diagnosticul de beta talasemie minora, mai ales in conditiile unui
deficit asociat de fier.

Analizand valorile indicelui Mentzer in lotul studiat, s-a observat valoarea
medie a sirului de 11,51 (aflatd in limita valorilor sugestive pentru B-talasemie), dar
folosirea lui ca indicator de screening in selectarea lotului studiat ar fi dus la omiterea a 8
pacienti, ceea ce il face ineficient in cadrul activitatilor de screening populational.

In a treia sectiune a acestui capitol se redau rezultatele referitoare la aspectele
genetice 1n beta talasemia minorad. Se analizeaza modul de transmitere a mutatiei de la
nivelul genei beta-globinei. Dintre cele cinci mutatii de la nivelul genei -globinei pentru
care s-au efectuat testele moleculare, singurele diagnosticate in lotul studiat au fost IVS I-
110 (G—A) si IVS 1I-745 (C—G), in proportii egale. Au fost analizati comparativ
parametrii hematologici pentru pacientii cu mutatie IVS I-110 (G—A), respectiv 1VS II-
745 (C—Q), rezultatele studiului nostru confirmand incadrarea acestor doud mutatii in
cadrul mutatiilor B* severe.

In cadrul studiului am diagnosticat un pacient cu mutatie C282Y, unul cu
mutatie S65C si 8 cu mutatie H63D, frecventa alelica in lotul studiat fiind de 1,61%
pentru C282Y, 1,61% pentru S65C, respectiv 12,9% pentru H63D. Nu am diagnosticat



nici un homozigot sau heterozigot compus pentru nici una dintre aceste mutatii.
Rezultatele studiului nostru arata ca prevalenta mutatiilor de la nivelul genei HFE in
populatia generald nu difera semnificativ statistic fatd de prevalenta mutatiilor din gena
HFE la populatia purtatoare a unei mutatii la nivelul genei B-globinei. Studiul nu a aratat
diferente semnificative intre nivelele medii ale sideremiei si feritinei pentru cele doua
grupuri (cu mutatii asociate la nivelul genei HFE si fara mutatii la nivelul acestei gene).

Analiza variatiilor fenotipice intrafamiliale au demonstrat faptul ca incarcarea
cu fier la heterozigotii pentru o mutatie B-talasemica depinde mai mult de statusul
fiziologic asociat sexului (sexul feminin fiind protejat fata de supraincarcarea cu fier,
hiposideremia nefiind un eveniment foarte rar la pacientele cu B-talasemie heterozigota)
sau de patologiile asociate (microhemoragii) decat de tipul mutatiilor B-talasemice sau de
coexistenta mutatiilor asociate la nivelul genei HFE.

Concluzii
- Prevalenta B-talasemiei minore in judetul Cluj este de 8,4%o.
-Peste jumatate dintre pacienti au fost diagnosticati tardiv, dupa varsta de 25 de ani.
- In lotul analizat a predominat sexul feminin (55%), la acesta constatindu-se si valori
mai scazute ale hemoglobinei.
-Majoritatea pacientilor (84%) au primit anterior diagnosticului tratament cu preparate de
fier.
- Analizand parametrii hematologici am constat cad un procent de 26% dintre pacienti
aveau valori normale ale hemoglobinei si aproape jumatate (48%) au prezentat numar
crescut de hematii.
- Indicii eritrocitari VEM si HEM au fost scazuti la toti pacientii inclusi in lot, fiind
parametrii de baza pentru screening. Valorile lor nu au fost influentate de parametrii
metabolismului fierului (sideremie, feritind). CHEM nu reprezintd un parametru util
pentru screening.
- Studiul metabolismului fierului a relevat valori normale ale sideremiei la majoritatea
pacientilor, existand insd si cazuri cu sideremie scazuta si feritina la limita inferioard a
normalului.
- Folosit ca si criteriu de includere in studiu, nivelul Hb A a fost crescut la toti pacientii,
dar in fata unui tablou clinic si hematologic sugestiv pentru -talasemie minora, valorile
la limita superioard a normalului nu exclud diagnosticul, impunandu-se repetarea
investigatiilor sau/si diagnosticul molecular.
- Nu am putut stabili corelatii intre Hb A, si nici un alt parametru studiat.
- Valoarea diagnostica a indicelui Mentzer in B-talasemia minora este limitata.

- Dintre mutatiile studiate, raportate de studiile anteriore ca fiind cele mai

frecvente in Romania, am diagnosticat doar 5 alele cu mutatia IVS 1-110 (G—A) si 5
alele cu mutatia IVS 11-745 (C—G).
- Parametrii hematologici si biochimici studiati nu au variat semnificativ in functie de
tipul mutatiei, ambele mutatii fiind incadrate ca p* severe.
- In lotul studiat am diagnosticat 8 pacienti cu mutatia H63D si cate unul cu mutatiile
C282Y, respectiv S65C la nivelul genei HFE.
- Diferentele intre prevalenta mutatiilor de la nivelul genei HFE in populatia generala
comparativ cu populatia heterozigota pentru -talasemie nu au fost semnificative.
-Studiul nu a aratat diferente semnificative ale parametrilor metabolismului fierului intre
pacientii cu mutatii la nivelul genei HFE si cei fara aceste mutatii.
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Introduction

I chose to study the hematological and biochemical aspects in the minor beta-
thalassemia, the fact being the increasing number of persons suffering of this pathology.
More than that, | tried, by genetic specific methods, to correlate the mutations from the
level of the beta-globin and HFE genes with these phenotypic aspects. We consider that is
very important the achievement of a screening based on the values of the red cell indices
in the family medicine cabinets, at the level of the primal medicine which gives the
possibility to trace those people which are run gene carriers. We insist over the early
tracking of the disease for establish a right treatment and the possibility to give a genetic
advise.

Current stage of knowing

The beta-thalassemia represents a genetic affection with a recessive autosomal
transmision determinates by the incapacity of the 3-globin synthesis, through the decrease
with 5-30% (B*) or the absence (B°) of the synthesis of the hemoglobin B chains (Hb),
leading to a relative excess of a chains.

In 1925, Thomas B. Cooley described for the first time the entity knows in our
days as thalassemia. The term of Mediterranean Anemia was proposed by Whipple, in a
period when the recorded cases came from Italian and Greek families. The
hemoglobinopathies represent a privileged model in the molecular pathology, due to the
ideal conditions achieved for their study.

It is estimated that 1, 5% of the worldwide population are carriers of the P
thalassemic trait, meaning 80-90 millions of people, with an estimation of 60.000
homozygote new born. The heterozygote distribution is not equal, being more frequent in
the hot and humid areas with an equatorial, monsoon or Mediterranean climate and rare
in the area with a dry climate. In Romania the prevalence is low, but in continuous
increasing, which represents one of the reasons of this subject approach.

Hb is a tetramer with a molecular weight of 64, 5 kDa, composed by four
polipetidic chains (two a chains and two 3 chains), every chain having attached through a
covalent link a prosthetic group (hem) composed by a complex of protoporphyrin 1X and
a molecule of iron. The primal structure of every globin chain is formed by sequences of
amino acids. The relation between the adjacent amino acids over the chain allows
interactions which have as a result two configurations of the secondary structure: a helix
or B folding. By interactions between the amino acids from different positions of the
chains, these spontaneous acquire a tridimensional, spatial configuration which represents
the Hb third structure. The quaternary structure appertains to the four sub-units of the Hb.
In humans there are eight different loci that codify six types of globin chains. There are
at least four pseudo genes which have sequences similar to the other globin genes, but
they differ from the fact that they aren’t expressed in protein product. The  — like genes
form a gene family (cluster) at the distal extremity of the short brace of the 11
chromosome (11p15.5). These are five functional genes, arranged in the development
order after the formula 5’ - & - ® - *y — yB — & — B - 3'. The expression level of the B
family genes change during the ontogenetically development. The & gene is active
exclusively during the embryonic life, the y is active during the fetal life, with a rapport
of ®y:*y=3:1, which changes after birth, 2:3. The B gene starts to express her at the end of
the first trimester of the intrauterine life, touching the maximum level at a few weeks
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after the birth. The & is active at the lowest expression level. This temporal sequence
corresponds to the spatial arrangement of the different genes in the 5"—3" direction.

The geographic distribution of the mutations responsible by the B thalassemia
isn’t uniform at the level of human populations. Generally speaking, a certain mutation
can be found only in the middle of the same population or opposed; the same population
can present a variety of different mutations. The case of the Mediterranean populations
illustrated those two possibilities through the allelic heterogeneity of the  thalassemia.
There are knew almost 200 types of different mutations or insertions/deletions of small
DNA sequences in and around the  globin gene, together with a small number of gene
deletions from 25 pb at 67 pb.

The idea that the mutations from the level of the HFE gene are more frequent at
the population carrier of a mutation of the B-globin gene and that the interaction between
the B-thalassemia and the hereditary hemocromatosis (HE) could grow the loading of the
organism with iron, which presents both types of mutations made the object of different
studies.

The clinical manifestations of the 3 thalassemias are extremely different, covering
a huge spectrum, from the dependent status of transfusions of the major B-thalassemia, to
that asymptomatic of the B-thalassemia trait.

We insist upon the usefulness of the screening effectuation, the screening purpose
being to identify the carriers of p-thalassemic mutations, to evaluate the risks of some
couples to born ill children and to offer information about the available options for
avoiding this eventuality. ldeal, the screening shall be done before the pregnancy. The Hb
electrophoresis represents the method, which in most of the cases, indicates the diagnosis
of B-thalassemic trait, although there have been studies which proved that the borderline
values (3,1-3,9%) aren’t so rare, especially at the population with a big prevalence of j3-
thalassemia, suggesting the necessity of a molecular diagnosis for those persons, mostly
if the partner is a carrier of the f-thalassemia mutation.

The treatment of the P-thalassemia includes: substitutive treatment, chelation
treatment, supplement of vitamins, splenectomy, allogeneic hematopoietic transplantation
and others therapeutically methods in study (gene therapy, pharmacological
manipulations of Hb F).

Personal contributions

Objectives
The determination of the prevalence of the B-thalassemia minor at the level of Cluj
population.

Definition of the diagnosis difficulties of the patients from the studied lot.

The analysis of the hematological and biochemical profile of the studied cases and the
prominence of the existed correlations between the analyzed parameters.

Analyze the way of transmission of the mutant gene and the molecular dianosis of the
mutations from the level of the B-thalassemia gene at the studied lot.

The molecular diagnosis of the mutations from the level of the HFE gene and
establishment of their influences over the iron status of the human body.

Definition of the mend possibilities of the B-thalassemia minor diagnosis at the level of
the primar assistance.
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Materials and methods

The hereby paper presents the results of a descriptive-analytic study.

We create the study in two parts. In the first part we try to create a representative
sample and his analysis from the point of view of some general, hematological and
biochemical parameters, and in the second part the analysis of the genetic aspects of the
lot. The available population for this study was represented by patients which requested
medical assistance in a cabinet of the Clinical Center of Diagnosis and Treatment
Pediatrics from Cluj-Napoca (1421 patients) and 1081 patients put in the spot of a family
medicine cabinet from Cluj-Napoca. We made a screening at the level of those 2502
patients through the analysis of the MCV and MCH variables, we selected those with low
values and we recommended the implementation of the Hb electrophoresis. Behind this
screening we selected a lot of 21 patients; we added 10 patients put in the spot of the
Pediatrics | and Hematology Clinics.

The followed characteristics of the patients in the first part of the study were: sex,
age in the moment of diagnosis, previous treatments with iron, hematological features,
electrophoresis of the hemoglobin, Mentzer index.

In the second part of the study, for the 31 patients lot included in the study, the
molecular diagnosis was made for tracking some mutations at the level of the gene which
codifies the B-globin, also the prominence of some eventual mutations at the level of the
HFE gene. For all the selected subjects was made the pedigree, the genomic DNA was
isolated (after a prior informed, standardized and accepted in written, under signature,
approval). After that the gene of the p-thalassemia was enhanced with the ARMS-PCR
technique for the detection of the following mutations: : IVS I-110 (G—A), cd 39
(C—-T), IVS 1I-745 (C—G), IVS I-1 (G—A), -87 (C—G). Also the technique PCR-RFLP
was used for the HFE gene enhancement and determination of some mutations: C187G
(H63D), A193T (S65C), G845A (C282Y).

In the statistical research descriptive and percentage calculus were used according to
the nature of the studied variables (quantitative and qualitative variables). Also for the
extrapolation results was used the signification calculus (Student with equal or non equal
variations tests, Mann-Whitney test, Z test for frequencies).

Results

The results chapter detailed the obtained data according to the thesis objectives. In the
first section are evaluated the data relative to the general parameters: sex, age in the
moment of diagnosis, previous treatments with iron. Regarding the age of patients
included in the lot, it was fund out the following: the medium age of the patients in the
diagnosis moment was of 24 years, half of cases were diagnosed after the age of 20 years.
The repartition on sexes, inside the lot, was relatively uniform, 45% of the subjects being
men and 55% women. Regarding the treatment with iron previous to the diagnosis, we
insisted upon the fact that most of the patients (84%) received treatments with iron as a
result of a wrong diagnosis.

The second section of this chapter layout the results regarding the hematological and
biochemical profile of the minor B-thalassemia, by the evaluation of the hemoglobin,
haematocrit, number of erythrocytes, reticulocytes, MCV, MCH, MCHC. Although the -
thalassemia is defined as anemia, at 26% of patients the Hb level was normal. Analyzing
the repartition of the Hb level at children, men and women we can notice that the biggest
number of patients with Hb low values was at women (90,9%), children- with a
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percentage of 71, 43%, and among men, half of them had Hb low values, and half of
them normal. The lowest values of the series was of 9,6 g/dI.

Even in the case of Ht, 9 patients with normal values of this indicator were recorded.

In the suited lot, 48% of cases presented a growing number of erythrocytes, their
distribution being equal between men and women, prevailing at children (7 cases).

The classical phenotype of heterozygotes which are carriers of a mutation of the -
globulin is characterized through the reduction of MCV and MCH and the growth of Hb
A, We based the first part of our study on these aspects, where we selected patients with
low MCV and MCH, characteristics which are, up to this moment, maintained in all the
hemoleucograms of the patients. Although, there are authors who state that a primary
screening should also include Hb electrophoresis (as the cases with normal MCV and
MCH and an increased Hb A2 could be omitted by the screening), we chose the primary
screening method based on MCV and MCH values. We agree with those specialists
opinion who consider that such a screening is more appropriate for countries with a low
prevalence of B-thalassemia, while a full screening containing both Hb electrophoresis
and red cell indices should be applied in countries where the prevalence of B-thalassemia
is high, or where B-thalassemia coexists in high ratios with a- thalassemia, which would
lead to the normalization of the indices.

In our study, we proved that MCCH values are not an efficient parameter in
screening, as the average value of MCHC is 31.62 g/dl (under the normal minimal value),
but 25% of the cases had normal MCHC values (quartile 3=32.2 g/dl), the difference
between the average values for the women and men in the lot not being statistically
significant.

We consider that special attention needs to be given to the analysis of iron status
within the studied lot. In the analysis of the lot in general, we observe a higher percentage
of cases with low serum iron value (12.9%), than of those with high serum iron value
(6.45%), although thalassemia is defined as a form of normo or hypersideremic anemia.

Beta thalassemia is known as a condition which increases the organisms iron deposits,
but it seems that this is not always the case for minor B-thalassemia, as only three men in
the lot had high levels of ferritin. The repartition of average feritinin values on sublots of
men, women and children shows us the differences concerning its value, which is much
lower in case of children and women (30.35 ng/ml, respectively 49.63 ng/ml) as in the
case of men (328.03 ng/ml).

The Hb A; level represented the criteria for integration in the study. The average Hb
A, value within the lot was 4.62%. The fact that a single borderline value of Hb A, does
not exclude the diagnostic of beta thalassemia minor, especially in case of an associated
iron deficit, was highlighted.

Analyzing the values of the Mentzer index value in the studied lot, the average value
of the 11.51 sequence (within the limit of the suggestive values for f-thalassemia) was
noticed, however using it as a screening indicator in the selection of the studied lot would
have lead to the omission of 8 patients, which makes it inefficient for the population
screening activities.

In the third section of this chapter, the results regarding the genetic aspects in minor
B-thalassemia are presented. The means of transmission of the mutation from the beta
globin gene is being analyzed. From the five mutations of the B-globin gene, for which
the molecular tests have been carried out, the only ones diagnosed in the studied lot were
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IVS 1-110 (G—A) and IVS I11-745 (C—G), in equal proportions. The hematological
parameters for patients with IVS I-110 (G—A), respectively IVS 1I-745 (C—G) mutation
have been analyzed, and the results of our study confirmed the positioning of these two
mutations in the category of severe B* mutations.

In our study, we diagnosed a patient with a C282Y mutation, one with a S65C
mutation and 8 with H63D mutation, the allelic frequency within the studied lot being of
1.61% for C282Y, 1.61 % for S65C and 12.9% for H63D. We did not diagnose any
homozygote or compound heterozygote for any of these mutations. The results of our
study showed that the prevalence of the mutations of HFE gene in the general population
does not differ statistically considerably from the prevalence of mutations of the HFE
gene in the population which carries a mutation of the -globin gene. The study does not
show considerable differences between the average levels of serum iron and serum
ferritin for the two groups  ( with associated mutation of the HFE gene and without
mutations of these gene).

The analysis of intra-family phenotypic variations has proven the fact that the iron
load in heterozygote for a B-thalassemic mutation depends more on the physiological
status associated to gender (females being more protected from iron overload , low levels
of serum iron not being a very rare event in female patients with heterozygote -
thalassemia) or on associated pathologies (micro-bleedings), than on the type of B-
thalassemic mutation or on the coexistence of associated mutation in the HFE gene.

Conclusions

- The prevalence of the minor B-thalassemia in Cluj county is of 8,4%;

- Over half patients were tardily diagnosed, after the age of 25 years;

- In the analyzed lot predominated the feminine sex (55%), observing in the
main time lower values of the hemoglobin;

- The majority of patients (84%) received before the diagnosis, treatments
with iron;

- Analyzing the hematological parameters we noticed that a percentage of
26% of patients had normal values of hemoglobin and almost half (48%) presented a
increasing number of erythrocytes;

- The MCV and MCH red cell indices were low at all the patients included
in the lot, being the main parameters for screening. Their values weren’t influenced by
the parameters of the iron metabolism (serum iron, serum ferritin). MCHC doesn’t
represent a useful parameter for screening;

- The study of the iron metabolism relived normal values of the serum iron
at most of patients, but also prevail some cases with low levels of serum iron and ferritin
at the inferior limit of the normal;

- Used as a criteria of inclusion in the study, the Hb A, level was increased
at all patients, but behind a clinical and hematological panel suggestive for the [-
thalassemia minor, the values at the superior limit of normal don’t exclude the diagnosis,
imposing the repetition of the investigations or/and the molecular diagnosis.

- We couldn’t establish correlations between Hb A2 or another studied
parameter;

- The diagnostic value of the Mentzer index in the minor B-thalassemia is
limited;
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- Among the studied mutations reported by the previous studies as being the
most frequent in Romania, we diagnosed only 5 alleles with the IVS I-110 (G—A)
mutation and 5 alleles with the VS 11-745 (C—G) mutation;

- The studied hematological and biochemical parameters didn’t significantly
varied according to the type of mutation, both mutations being enclosed as sever B

- In the studied lot we diagnosed 8 patients with the H63D mutation and one
with the C282Y, respectively S65C mutations at the level of the HFE gene;

- The differences between the mutations prevalence from the level of the
HFE gene in the general population comparative with the heterozygote population for the
minor B-thalassemia was not significant;

- The study didn’t demonstrate significant differences of the parameters of the
iron metabolism between the patients with mutations at the level of the HFE gene and
those without these mutations.
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