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Case Report

A case of beta thalassem�a major �ncreased approach to the treatment by
mult�d�sc�pl�nary approach

Beta Talasem� Major Vakası Tedav�s�nde Artan Mult�d�s�pl�ner Yaklaşım

El�f Güler Kazancı1 , Ömer Furkan Kızılsoy2 , Gökalp Rüstem Aksoy3 , Den�z Güven4 , Erkan Kaya5

1Bursa C�ty Hosp�tal, Ped�atr�c Hematology and Oncology, Bursa, Türk�ye 
2Bursa C�ty Hosp�tal, Ped�atr�cs, Bursa, Türk�ye 

3Bursa C�ty Hosp�tal, Ped�atr�c Hematology and Oncology, Bursa, Türk�ye 
4Etl�k C�ty Hosp�tal, Ped�atr�cs, Ankara, Türk�ye 

5Bursa C�ty Hosp�tal, Phys�cal Therapy and Rehab�l�tat�on, Bursa, Türk�ye

ABSTRACT

Beta-thalassem�a �s a genet�c mult�system d�sease character�zed by e�ther absent or decreased beta glob�n cha�n product�on. The most
cl�n�cally severe form of beta thalassem�a �s called thalassem�a major. The generat�on of beta-glob�n �s s�gn�f�cantly reduced or absent �n
thalassem�a major. Large �ncreases �n alpha glob�n cha�n synthes�s lead to �ne�ect�ve erythropo�es�s. We prov�de a case of a pat�ent w�th
thalassem�a major who developed comorb�d�t�es as a result of treatment noncompl�ance, although they were rece�v�ng regular oral �ron
chelat�on therapy. The pat�ent �n th�s case study underwent �nterd�sc�pl�nary mon�tor�ng and assessment.
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ÖZET

Beta-talasem�, beta glob�n z�nc�r�n�n üret�m�n�n yokluğu ya da azalması �le karakter�ze ed�len genet�k mult�s�stem�k b�r hastalıktır. Beta ta-
lasem�n�n kl�n�k olarak en ş�ddetl� şekl�ne talasem� major den�r. Beta glob�n üret�m� talasem� majörde öneml� ölçüde azalır veya yoktur.
Tedav�ye uyumsuzluk neden�yle komorb�d�teler gel�şen, düzenl� oral dem�r şelasyon tedav�s� alan b�r talasem� majör hastasının vakasını
sunuyoruz. Hasta, d�s�pl�nlerarası �zleme ve değerlend�rmeye tab� tutuldu.

Keywords: Yen�doğan, f�bromatoz�s koll�, sternocle�domasto�d kas tümörü; ultrasonograf�

INTRODUCTION
In beta-thalassem�a, a hered�tary mult�system d�-

sease, beta glob�n cha�n synthes�s �s m�ss�ng or decre-
ased. The most cl�n�cally severe type of beta thalasse-
m�a �s thalassem�a major. Beta glob�n synthes�s �s seve-
rely reduced or absent �n thalassem�a major. Alpha glo-

b�n cha�n product�on �ncreases s�gn�f�cantly and causes
�ne�ect�ve erythropo�es�s. In add�t�on to skeletal defor-
m�t�es, such as enlargement of cran�al bones and scol�-
os�s caused by anem�a, hepatosplenomegaly and extra-
medullary hematopo�es�s, growth retardat�on, hy-
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pothyro�d�sm, hypoparathyro�d�sm, gonadal �nsu��c�-
ency and puberty delay, d�abetes mell�tus, adrenal �n-
su��c�ency, osteoporos�s, and card�ac dysfunct�on may
develop (1,2)

W�th transfus�on and �ron chelat�on therap�es, the
l�fe expectancy of pat�ents w�th thalassem�a major has
been extended to the fourth and f��h decades. Howe-
ver, the extens�on of l�fe expectancy has led to the
emergence of other comorb�d�t�es. We present a case
who developed comorb�d�t�es due to noncompl�ance
w�th �ron chelat�on therapy wh�le be�ng followed up
w�th the d�agnos�s of thalassem�a major and who was
evaluated and followed up w�th a mult�d�sc�pl�nary
approach andtreated under regular oral �ron chelat�on
therapy. The pat�ent's consent was obta�ned for th�s
case study.

CASE REPORT
A 23-year-old male pat�ent, who appl�ed to the Pe-

d�atr�c Hematology Oncology outpat�ent cl�n�c w�th
compla�nts of growthretardat�on, walk�ng d���culty for
the last year, jo�nt l�m�tat�on, pa�n, regress�on �n da�ly
act�v�t�es, unhapp�ness anddepress�on had been follo-
wed up �n our cl�n�c for the last s�x months.

He was 1 year old, rece�ved �nterm�ttent blood
transfus�on for 20 years, and had a splenectomy at the
age of e�ght. H�s parents were thalassem�a carr�ers, and
one s�ster was d�agnosed w�th thalassem�a major. In
the genet�c analys�s of thepat�ent, the c.25_26delAA
mutat�on �n HBB (Exon 1,2 Intron 1) was homozygous.

On phys�cal exam�nat�on, he had a fac�al appe-
arance typ�cal of thalassem�a and short stature (<3 p).
Secondary sexualcharacters were not developed. So-
matrop�n treatment was planned for the 18-year-old
pat�ent, whose exam�nat�on for growth retardat�on re-
vealed panhypop�tu�tar�sm and growth hormone def�c�-
ency, as h�s ep�physeal plates were open.However, no
response to growth hormone was observed �n the 9-
month follow-up. Testosterone treatment was started
due tohypogonatotrop�c hypogonad�sm, as FSH: 0.97
mIU/ml, LH: 0.66 mIU/ml, total testosterone < 7 ng/dl �n
the tests performedwhen he was 18 years and 10
months old, but the pat�ent's treatment compl�ance
was not regular for the last four years. In the cl�n�cal
and laboratory evaluat�on made by the ped�atr�c en-
docr�nolog�st, �t was seen that the pat�ent d�d not bene-
f�t fromtestosterone treatment. The pat�ent was adm�-
n�stered a dose of the drug that was much lower than
the recommended dose atthe �n�t�at�ve of the fam�ly.
The treatment dose was rearranged. Somatrop�n treat-

ment was d�scont�nued �n the pat�ent whoreached the
f�nal he�ght for bone age. At the age of 19, he was d�ag-
nosed w�th type I d�abetes mell�tus w�th d�abet�c keto-
ac�dos�s and had been us�ng �nsul�n for the last four ye-
ars. Bone dens�tometry revealed osteoporos�s. It was
thought that the pat�ent d�d not comply w�th h�s d�et
and d�d not pay attent�on to �nsul�n doses. H�s per�phe-
ral neuropathy may berelated to h�s poorly controlled
d�abetes.

The ped�atr�c neurology exam�nat�on showed a
s�gn�f�cant loss of strength �n the upper and lower extre-
m�ty muscle strengthof 4/5 and b�lateral ankle dors�fle-
x�on muscle strength of 1/5. There was excess�ve h�p
abduct�on, b�lateral s�ckl�ng ga�t, andb�lateral foot drop.
There was s�gn�f�cant, w�despread paresthes�a �n the
lower extrem�ty. Electromyography revealed le� pero-
neal nerve damage and polyneuropathy �n the lower
extrem�ty. It was attr�buted to per�pheral neuropathy,
not thecentral nervous system. The pat�ent was taken
to a phys�cal therapy and rehab�l�tat�on program.

The last echocard�ograph�c evaluat�on of the pat�-
ent, followed up w�th echocard�ography and card�ac
magnet�c resonance(MRI) �mag�ng for card�ac compl�ca-
t�ons, was normal. In the MRI exam�nat�on performed
for �ron accumulat�on �n the l�ver,the T2-value measu-
red w�th a 1.5 m2 ROI from the part of the l�ver that
does not conta�n gross vascular structure was 2.18m/s
and was compat�ble w�th severe �ron accumulat�on.

In the evaluat�on made by ped�atr�c nephrology,
urea, creat�n�ne, ur�c ac�d and cystat�n C values were
w�th�n the normal range, and k�dney funct�ons were
evaluated as normal. Due to the presence of m�croalbu-
m�nur�a, d�abet�c nephropathy was cons�dered by the
ped�atr�c nephrolog�st (24-hour ur�ne prote�n 4.3
mg/m2/h, m�croalbum�n 326 mg, spot ur�ne
album�n/creat�n�ne 109 mg/g) and an ACE �nh�b�tor was
started (enapr�l 0.05 mg/kg/day).

He had problems comply�ng w�th treatment and
was evaluated by developmental ped�atr�cs us�ng the
V�neland Adaptat�on andBehav�or Scale-II. Adaptat�on
level �n the f�eld of commun�cat�on �s A (average/betwe-
en -1 sd and +1 sd), da�ly l�v�ng sk�lls BA(below
average/between -2 sd and -1 sd), soc�al�zat�on BA (be-
low average/between -2 sd and -1 sd). ), movement
area L (low)was detected. Internal�zat�on problems �n
maladapt�ve behav�ors were cl�n�cally s�gn�f�cant, and
he was referred to thepsych�atr�c un�t.

He had compla�nts of unhapp�ness, stagnat�on,
�ntrovers�on, gett�ng angry eas�ly, not go�ng out, and
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d���culty fall�ng asleepa�er fam�ly stressors, health
problems and peer bully�ng for three years. He was eva-
luated w�th the d�agnos�s of Depress�veSubtype Adjust-
ment D�sorder, and treatment w�th sertral�ne 50
mg/day and m�rtazap�ne 15 mg/day was recommen-
ded; herece�ved 71 po�nts �n the Kent EGY test, 79 po-
�nts �n the Porteus Labyr�nths and 75 po�nts �n total,
and was evaluated asBorderl�ne and Mental Retardat�-
on. MMPI/SCL-90 was adm�n�stered on the same date. It
was seen that he could not complete thetests and was
deemed �nval�d. Dur�ng the person's mental status exa-
m�nat�on, there was a delay �n advanced cogn�t�vefunc-
t�ons and abstract�on sk�lls; h�s mood was moderately
depress�ve. There were rum�nat�ve thoughts about he-
alth problems�n the thought content, no percept�on de-
f�c�ts, su�c�dal hom�c�dal and psychot�c f�nd�ngs were
detected. It was concluded that �t could d�srupt the pa-
t�ent's harmony and �nterpersonal relat�onsh�ps, and
that �t would be appropr�ate to follow-upw�th support�-
ve psychotherapy �n the long term.

H�s ferr�t�n level was 5091 ng/ml when he was 10
years old, he was started on the oral chelator Deferos�-
rox (18 mg/kg/day) due to h�s noncompl�ance w�th the
treatment he was us�ng at that t�me, deferoxam�ne (20
mg/kg/day) and defer�prone (60mg/kg/day). A�erward,
the ferr�t�n level decreased to 4001 ng/ml. However, a
year before the d�agnos�s of d�abetes, the pat�ent's fer-
r�t�n levels were observed to be h�gh. Dur�ng the per�od
followed by oral chelat�on therapy, �t was observed that
the ferr�t�n level decreased to 800 ng/dl, but treatment
noncompl�ance cont�nued F�gure 1). The pat�ent's last
ferr�t�n level was 1281 ng/dl wh�le us�ng Deferas�rox (16
mg/kg/day).

Our pat�ent was followed up w�th frequent check-
ups �n our cl�n�c. It �s currently followed w�th a mult�d�s-
c�pl�nary approach by the departments of hematology,
endocr�nology, phys�cal therapy, rehab�l�tat�on and
psych�atry.

DISCUSSION
Beta thalassem�a pat�ents su�er from var�ous deg-

rees of loss of funct�on that may occur �n many organs,
espec�ally the endocr�ne system, due to secondary he-
mochromatos�s. Growth retardat�on, hypothyro�d�sm,
hypoparathyro�d�sm,gonadal fa�lure and puberty delay,
d�abetes mell�tus, adrenal �nsu��c�ency, osteoporos�s,
and card�ac dysfunct�on maydevelop.( 1, 2)

P�tu�tary dysfunct�on and hypogonadotrop�c hypo-
gonad�sm due to �ron accumulat�on are the most com-
mon endocr�nolog�cal compl�cat�ons desp�te adequate

chelat�on therapy.(3-5) In pat�ents w�th thalassem�a,
puberty delay and �nfert�l�ty may develop as a result of
�ron accumulat�on �n the gonadotrop�c cells of the p�tu-
�tary gland as a result of transfus�ons. Add�t�onally, �ron
accumulat�on �n ad�pose cells may cause delayed pu-
berty by caus�ng �mpa�rment �n thesynthes�s of lept�n
produced by ad�pose cells, wh�ch serves as a perm�ss�-
ve s�gnal to �n�t�ate puberty. Detect�ng �ron accumulat�-
on �n the p�tu�tary gland �s cruc�al because hypogona-
d�sm can be reversed w�th �ntens�ve chelat�on therapy.
Lowgonadotrop�n levels occur w�th s�gn�f�cantly h�gh
serum �ron and ferr�t�n levels.(6) Our pat�ent also had
hypogonad�sm anddelayed puberty. Testosterone tre-
atment was started, but due to treatment noncompl�-
ance, su��c�ent e�ect was not ach�eved. In pat�ents
w�th thalassem�a major, shorten�ng �n target he�ght and
growth retardat�on are present �n 20-30% of pat�ents-
.Chron�c anem�a due to chron�c t�ssue hypox�a, s�dero-
s�s, bone dysplas�a due to chelat�on tox�c�ty, z�nc def�c�-
ency,hypothyro�d�sm, hypogonad�sm/delayed puberty
and dysfunct�on. GHRH-IGF-1 growth ax�s has been
held respons�ble.(6,7)Treatment was �n�t�ated �n our pa-
t�ent upon detect�on of growth hormone def�c�ency,
and treatment was d�scont�nued whenthe ep�physeal
plates were closed.

The prevalence of d�abetes �n pat�ents w�th thalas-
sem�a var�es up to 21%. The ma�n factor that damages
pancreat�c β-cellsand causes d�abetes �s transfused �ron
overload. R�sk factors for the development of glucose
�ntolerance �n thalassem�a are older age at the start of
chelat�on therapy, poor compl�ance w�th chelat�on the-
rapy, altered β-cell �nsul�n secret�on, �nsul�n res�stance
follow�ng l�ver d�sease, auto�mmun�ty, and hepat�t�s C
v�rus �nfect�on that a�ects glucose.(8) The r�sk ofd�abe-
tes can be reduced w�th serum ferr�t�n below 2500 µg/L.
(9) Our pat�ent developed d�abetes mell�tus and later
d�abet�c nephropathy at the age of 19 due to non-
compl�ance w�th treatment. The f�nd�ngs showed that
40-60% of pat�ents w�th thalassem�a have low bone
mass (6), and s�gn�f�cant osteopen�a was detected �n
our pat�ent. In these pat�ents, endocr�ne evaluat�on
should be performed regularly, and regular chelate tre-
atment should be started early. 25% of pat�ents w�th β-
thalassem�a have neurolog�cal symptoms, 22% have
neurolog�cal neuropathy symptoms, and 53% have pat-
holog�cal values on electromyography. Pat�ents w�th β-
thalassem�a have a h�gher rate of ROS product�on w�th
subsequent ox�dat�ve stress. Free rad�cals can cause da-
mage to essent�al macromolecules �n the nervous sys-
tem, result�ng �n neuronaldysfunct�on and loss.(10) Pe-
r�pheral neuropathy �s more common �n pat�ents w�th
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low hemoglob�n levels, h�gh serum ferr�t�nlevels, the
elderly, and pat�ents w�th �nadequate blood transfus�on
and �ron chelat�on therapy; th�s result supports thehy-
pothes�s of chron�c anem�a and �on accumulat�on as
the ma�n r�sk factors for per�pheral neuropathy �n tha-
lassem�a.(11)Neurolog�cal compl�cat�ons �n pat�ents
w�th thalassem�a have been attr�buted to var�ous fac-
tors, �nclud�ng chron�c hypox�a, bone marrow expans�-
on, �ron overload, and desferr�oxam�ne neurotox�c�ty.

Current neuropsycholog�cal research reveals a
very h�gh prevalence of abnormal IQ. These factors �nc-
lude regular schoolabsences due to blood transfus�ons
and frequent hosp�tal�zat�ons, phys�cal and soc�al l�m�-
tat�ons caused by the d�sease and�ts treatment, abnor-
mal mental state result�ng from the awareness of be�ng
chron�cally �ll, and f�nally, overprotect�ve fam�lyatt�tu-
des lead�ng to restr�cted behav�or.(12) In our pat�ent,
mental retardat�on and depress�on were detected �n
the psych�atr�cand developmental ped�atr�cs evaluat�-
on. 80% of ch�ldren d�agnosed w�th thalassem�a exper�-
ence psycholog�cal problems, such as depress�on, emo-
t�onal problems, somat�zat�on, anx�ety and behav�oral
problems.(13) As suggested by health psychology, the
cooperat�on of the pat�ent, h�s fam�ly (the person or pe-
ople car�ng for the pat�ent) and healthcareprofess�onals
�s of great �mportance to �mprove the general well-be-
�ng of people w�th chron�c d�seases and to develophe-
althy cop�ng mechan�sms.

Deferas�rox f�lm-coated tablet �s eas�er to use than
the water-soluble form. By �ncreas�ng pat�ent compl�an-
ce, h�gh cl�n�cale�ect�veness, fewer gastro�ntest�nal
s�de e�ects, and �ncreased qual�ty of l�fe.(14) Sw�tch�ng
from a d�spers�ble tablet to a f�lm-coated tablet formu-
lat�on of deferas�rox �mproves hemoglob�n levels and
transfus�on �nterval �n pat�ents w�thtransfus�on-depen-
dent thalassem�a.(15) Our pat�ent compl�ance �ncre-
ased w�th the use of defers�rox f�lm- coated tablets
anda correspond�ng decrease �n ferr�t�n levels was
observed.

CONCLUSION
Pat�ents should be mon�tored w�th a mult�d�sc�pl�-

nary approach. It seems that the most cr�t�cal po�nt �n
reduc�ng �ron accumulat�on �n pat�ents w�th thalasse-
m�a w�th regular transfus�on and chelat�on therapy �s to
�ncrease compl�ance w�th treatment. In th�s way, per-
manent organ and t�ssue damage can be prevented �n
the long term.
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