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Ahstrace - The diveqse of Salissemis mjor regiices
sttiagement by repeated transfisiony of packed coll and iron
cleelators such as deferocaming, Today, servm foeeitin Is ased
for estimation af adeguacy of the manggesens, As the st
trorhidifies and mertalities of e disease dre e copeequenes
af cardige  complivations, echocardivgraphy I periodically
performed along with the managestent. In His cse-comtrol
steedv, onr olject was to appaint § we e wse Mleft ventricuder
peres” B evaluate the guality of past langterm manggements for
the potienis,

The vaviaMes of welght, Reight, bady surfuce area, total
amssndy of transfusions of packed cell and deferovamine during
3 ypewrs age, crtide left vendrienler mass, indexed lgft venteicalar
praay (lefi vemteicnlor muasy | body swrfee area ) efection
frurction,  and  shortening  froctien, were  mesured dn A4
thalnssemin major paticats of 14 te I8 years af age who Tl po
signs o semptoms of any ergen foilure, parficalarly cardio
Jaituve nd had received repeated fronsgfusions of packed coll
wind deferoxamine, Tn the control group, these variabdes {exeo
awonnds af transfisions af packed coll and deferoxamine) weee
mreastived i 84 normurl sehjeets af I da 18 yeves of age foo.
The wertables of lefi venfrieuber mass, giecfion froction atd
sharfening  froction were peeorded on the echocardiogragiic
peiper. Then, the growp af aelassemic patiests were sectioned
infer two subpeonps of ordered (well managed) and neneordered
(it manaped) patients en e basis of 5 seales. Since, on the
basis wf eternational sceles, wbsolute pujority of the patients
were sel G the popeordered group, e inteenational seales wers
awderated and compirisons were divte.

Onle the meany of variehles of weigid, height qnd Bady
surfaee aren were too less and of indeved feft vestriceiae s
was G awoee in fhelessemies than narmnel subjects
(Povalne = 0000} Almast ne signifeont difference way veen
Between two srdered oned pon-ordered subgrowps, o thee basis af
aiy scale (Povelue = 00350

By ifncrease the cuses gl ecfension af the research the
sty ean be dope fo reacl the better resmlts of more confidence.
Aot Medica Tranica 39 () 7-13; 2000

ey words: (1 lhalassemio, St venteicnlar mass,  gectisn
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INTRODUCTION

One of the most prevalenl genetic disenses s
i Adfected subjects of s major kind, e
threatened life in low ages, due 1o severe anensa. 1o
order to prevent this, there are necessities for repeated
transfusions of packed cell (PC)

After ysis, transfused packed cell releases so much
ron which is not cxeretable and therelore accumulates
in different organs and causes death i ages of scoonid

1halasss

decade. [Inoorder to prevent these, iron chelatars musl
he psed and the most common drog s deferoxanimng
mesylute (desferal) {Des) wdayi 1,2).

Measurement ol secem ferritin (Fere) levels is a wuy
10 assess elfeacy, now (3 I lower than LOOD0 ng/ml,
the efficacy is appropriate, and if higher than 1000
ngml, the efficacy s mapproprizie] 1-24). Invrease or

decrease m serum ferritin by influence of ransteseons

of packed cell and deferoxamine, are done m @ releative
short tme and cannot be represemative ol longLerm

situations of S0 Lhey cioose oo

mangy unpredictably cardiac compheations e
patients{ 4.5

If longterm evaluation of adequacy of transiusions
cant be done, complheations can be preventable with
chanaes and making proper e regimens of therapy

[ the post presemted arlicles, the resels have boen
aboat the reliahility of cchocardiography mors than

climical  signs (683 oo some studies, some surds
indices had heen measured, soch as structeral changes

af thicknesses of septum and posterior wall, dimensivns

of atrivm and aortie oo, and ke ventrgekar sysoelic
anil dinstolic dimensions, that all of them bad Been
incressed( 3,4y o and gjection fraction andd shortening
[raction had been decreased i those patientsi3 4,97 o
one article, Trom electrovardiography. echocardiography,
cardiac holier monitoring and  madioisorope MUGA
seanning, cehocardiography b been introdueed as he
main el for evaluation ol
performance af myccurdium in the 1k

merphology and

sy patients
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wilh cardiae complications,  Also ancther article had
resulted  that by severe therapy with  deferoxamine,
cardiac toxicities which were the consequences of iron
deposition, could be decreased 1o improve  cardiac
performanes (2} and the echocardiographic changes
return 1o noemal {10

The parameter et ventricular mass” is & unigue
aspect of echocardiographic power 1o determine left
ventriculir witll thickness, T can b evalualed by gilher
techiigues of M-made or 2-10 echocardiography. This
rarameter can be altered by some certain [@Belors such
as weight, height, sex, age, race,..., or pathologic factors
such s dron deposition{ 10-157.

I oy study, we decided o determine valuability of
cohovurdiography for evaluation of longlerm therapy of
the patients, and by comparison of thalassemic patients
wilh pormal subjects and comparison of the patients
wilth  appropriate  and  inappropriale regimens ol
managenment, establish if cchocardiography and el
wentricular mass can be wsed for determination of
acdeguacy of the amounts of transfusions of packed cell
and deferoxamine in the pust and correction of the
in the future, and if it can he substituted
mstead of serom lerritin o ewvaluate the quality of
lomgterm management oF not

MATERIALS AND METHODS

The method of this study was observational and
case - eontral,

Study population

The thalassemia major patients, wers 16 10 18 years
of age and under management by transfusions of
packed cell and infusions deferoxamine. We selected
these ages beeause of not having Lthe patients in Lheir
grisath leaping which might influence our variables,
They had w have no background of any disease of
dependent  or  independent e thalassemiz, whose
recorded data about their disseases had 10 be complete
for past 5 wears. Sinee infusions of deleroxamine m
compliant paticnts make a clear drop o forritin after
ane year of treatment with contineed decline o a level
ol = 10000230 in 3.5 vear( 1), we selected 1he past 3
W

sampling was non-randomized. In this way, we had 34
paticnts and 34 normal subjects too.

SHite and time
Examinations of patients were done in
Shohadu-e-Tadjnseh, Mobd, and Ahart Children
Medical Center and their echocardingraphics were done

s data of the patients For our study. The mode of

in Ahari Children Medical Center .
shudy was about 4 months,

The period o 1he

Collection of the data

Collection of the data by asking about  Lheir
symproms and examinations ol patients by g resident of
pediatrician were done. Searching their recorded datu
of past 5 years 1o account their amounts of transfusions
of packed cell and mivsions of delerosamine. g
af their hemaoglobin concentrations and number of their
referenues to their transfesion clinic in cach & months
of years, and their serum ferritms was done oo, Adler
i, perfurmance ol therr echovardiographies were done
v a pediatric cardinlogist.

All ol the echocardiographic issues i this shady
[Left Wertricular Mass (LM, Ejeeton Fraction (FE)
Shortening  Fraction  (517]
automativally by the stnwment and o erder
decreise slipping m measarements, three samples o
cehocardiographic  papers were obtaned  rom
subject 1o caleulate the average of them. I order 10

Al were  recorded

vueh

pomnl the special locstions for estimation the indives on
M-mode  echocardiography,  clectrocardiography
done simuelaneously, on the mongor am! paper oo In
addien o crude bedt ventrniealar muass, we mdexed o
the loemuela:

Wil

"Lwlexed LVM = Crude LYW 7 135AD I
(BSA = Buody Surtace Area)(35)

[Lis noticeable thal there are scome other [ommalas
for indexing left ventricular miss such as

LVM ¢ H, FILA7 ) RIE, 1LE7, P15, 1I*%, 1384, BMI
(hody mass index), FFM (fat free mass), LBM (lean
Body  mass),  introdueced i different books  oar
articles (11,167

There were no interference in the mode of therapy
in the paticnts, Rad ne excessive blood sampling from
them and no expense for then.

Analysis

In order W analyee the data, all of them were
recorded on special forms, The group ol patienls were
splitted inlo two subgroups of well and badly
by 5 scales:

a). Amount of transtusiens of packed vel

. Aamount of infusions of deferosanmne.

cho Coneentrations of hemoglobin.

o). Mumber of references to translusion olini,

2], Serum ferriting.

Adter code sheathmg of the data, we eneread them
inta the compater, Data analysis were performed with
the software 3PS59, in these stages @ purging the daa,
cffering the descriptive data, and making statistical tests
of Levene, Telest, ANOWVA, Schelle, Kroskal-Wallis
and Chi-Sguare.

manitged
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Difficulties and Limitations My 15 ceke
ore : ; ; [ P
The tests of concentration o hemoglobin and every 25 days every 25 davs

1
-

serum ferritin had been done in different laboralories
during past vears, so they might have been unreliable.
Impossibility o split the group of patients into two
subgroups by international  standard  scales, was our
other limitation, because almast all of them were puat in
non-ordercd group in this way. So we had to moderats
the seales (in order o section it into two subgroups) as
below:
a) The amount of packed cell (PO transfusions ;
10 oy every 25 days.
by The amount of defercxamne {Des) infusions
35 mpkaiday. Des.
) The average of hemoglabin [Hb) concentrations
in each & month o S5l
d) The number of references [Rel) o transfusion
clinic in each & month: every 28 days.
) The serum fterriting (Fer) © 2300ng/ml
It has to be mentioned that a paticnt might be in
ordered  group on the basis of one scale, but o
non-ordered group on the basis of other scales. But if
w wanted to pat the patients who were ardered on the
basis of majority of scales, in the ardered group, we had Hb

PG,

group with a lot of members too, 5o we could not do
this practically.

RESULTS

In this study, we had 3d thalassenus major patients Ref,
who were 14 [emales and 20 males, thar 22 ones were
splencctomized and 12 anes pon-splenectomized.

In the control (normal) subjects we had 15 [emales ;
and 19 males 1oo. sn e

By splitting the group of patients nw two groops of
ordered and pon-crdered proups on the basis of 5
sgparate scalcs, in owo ways of standard and moderared
soiles, the descriplive results are summarized  and
drawn in figure 1.

Comparison  of variables' means  hetween Fer,
thalassemics and normals

As shown in figure 2 the means of weaights

(W), heights (HY) and body sorluce arcas (BEA),
wire mare and the mean of indexed lefl venlricular
Miasses was less 1 normal subjects than thalassemics [

(Pavalue = 0.000). | E= ordersd E nom-ordered

|

The mean of crude left ventricular masses wus less
1 nocrmals than thalassemics bl the difference sas nol

sigmbcont {Paalue = 0050 The means al ejection

fractions and  shortening  fractions hud  not any Fig, 1. Duscrimination in splitting the thalassemic paticnts
dilferences in our study (Povalue = (L08). et two groups of ordersd and non-erdered ones By standazd
rright] amd moderated (left] soales.
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Tahle L. Qunantity of significanve of means” differences of variables hetween three groups of normal

suljects amd orderd and pon-erdered thalassemic palicnts
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Comparison of amounts of significance of the
means' differences of variables between three
eroups of normals and ordered and non-ordered
thalassemics

As shown in table 1, by using cach moderated scale
which were discussed before, the means of weights,
heights  and  body  surface  areas  bad  significant
differences hetween three groups which were significant
(Pvalue = 000000, Also, the means ol indexed el
wventricular masses  had  significant  differences oo
(Povalue = 00002 But in the means of crude lef
ventricular masses, ejection fractions and  shortening
[ractions, significant  differcnees were not seen. In
searching the causes of significancy of the differences
belween the groups, with the use of spocial statistical
fesls, il was noticed that the main cavses were (he
differences between normal subjects in contrast o each
croup of ordered and non-ordered thalassemic patients.
comparison of means between  ordered  and
non-ordered thalassemics

There were almost no main differences belween the
means of weights, beights and body surface areas in
crodered and non-ordered  groups. The means of these
variables were cven a little more in non-ordered than
ordercd group too. In comparison of left ventricular
masses [Fig, 3.

By the scale | (amounts of packed cell transfusions
= eoky every 25 days): The meuans of crude and
imdexed lell ventricular masses in pon-ordercd group
wire less than ordered onc.

By the scale 2 (amount of deleroxamine infusions =
35 medkpsday): The more mean of crude [eft ventricular
migsses in non-ordered group than ordered one, though
no difference in the means of indexed efl ventricular
masses were seen, Differences were not significant.

By the scale 3 [concentrations of hemoglobin =
i) The means of lelt ventricular masses

were more in non-ordercd group than ordered one
which dilference was  significant  about  crode  feft
ventricular mass oo,

By the scale 4 (number of references 1o Lhe

8.5

n

transfusion ¢linic = every 28 days): The less means of
crude  und  indexed  left ventricular masses  in
non-ordered group than ordered one were seen.

By the scale 5 (serum ferriting = 23000g/ml): Crode
and indexed lefl ventricular masses were a little maore in
non-ordered group than ordered one. However, their
differences were not significant oo, On the basis of all
the 5 scales, the means of gjection fructions and
shortening fractions were almost equal and were in
normal ranges for their ages.

DISCUSSION

This study exhibited no relationship between the
manner  of  managements  in Lhalassemin owjor
(transtusions of  packed  cell  and  infusions of
deferoxamine) and their left ventricular masses, What
were discoverad in previous studies in other counlries
were the differences of the thicknesses of ventricular
wialls between thalassemics and normal subjects which
we reached them oo (9], Bul in contrast 1o less ranges
of ejection fractions  und - shortening fractions 0
thalassemics than normals in that studies(7), we hadn’l
these results in our study, Although inoa study by
Lantanzi and er-al, their conventional echovardiographic
parameters of svstolic left ventricular  function were
undistinguishable  from controls{ 17, In
comparement of weights, heights, and body surface
arcas bebween two groups of thalassenues and normal
subjects, it was noticed that these growth indices were
significantly less in thalassemics than normals, Though a
little exeess of the mean of crude lelt ventricular nusses
in thalassemics in conirast 1o normals, the
difference hetween them than the level of significancy
indicates the absence of real difference | Poaloe =
0.05), The cause of higher level of the mean of indexed
lefl ventricular masses i thalassemics  than normal
subyjects, in altention o ils significant difference, might
be due to the lwer level of body surface area in
Lhalassemics, which is due 1o heir lower level of weights

nornial

[omwer
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and  heights  (beoause had  indexed  the
ventricelar mass by hody surface areal 23],

In Lattanz (17, and Favilli {13) stodies, |ch
ventricular mass indexes were significantly higher in
thalassemics than normals oo, 5au [6) and Henry (19)
fouand left ventricelar mass increased in the majority of
their thalassemic patients oo, In comparison of the
variables o two groups of ordered and non-ordered
thalassemic patients, 5 scales were considered. When
the mean of amount of packed cell transfusions or ol
number of relerences were more (the ordersd groups),
the mean of left ventricular masses were more oo, I0s
justilication may be due o the more entrance of
packed cell and so the more enterance of iron (o thei
body, When moere mfusions of deferoxamine  {the
ardered group) and so less siderosis, less mean of crude
left ventricular masses was resalied, oo, On the seale
ol hemoglobin, the patients whose  pre-transfosional
hemoglobin were moere and had more red blood cell in
Lheir body, and so less receving of packed cell, and less
entrance Of dron, had less mean of left ventlricular
masses  and  the  difference o tao ordered  and
non-ordered  groups was significant abooat crode left
ventricular mass (oo,

When the mean of serum ferritins was less [1he
ordered  proup)  which  purports about  the  lower
averload of iron, the means of left ventricular masses
were less 100,

All ©f these indicate that there possinilities of
relationships, but majority of these differences wers not
slatistically sigmlicant and this means no difference.
Aliogether the results show no significant dilferences in
the  varubles of  two ordered  and  non-ordered
thalassemic patients and they connol be absolutely
juelged. There were no main differences in the means
of ejection fractions and shortening fraclions moany
sroups  of  normal  subjects and ordered  and
non-ordered  thalassemics in our study, o contrast 1o
significant  differences  between normal subjects and
thalassemics and  also ordered  and  non-ordered
thalassemics in clher previous studies(2,6,7).

From the identified difficulties in our study, the
main difficulty was the low number of patients with
complety previous 5 vears data in explained ranges of
ages which we bhad congidered, The other problem was
absence of standardization of the exams of hemoglobin
concentration and seram ferritin which the patients had
done previcesly, Also, some ol the paticnts hadi’s do
their infusions of deferoxamine on the basis of their
phisician orders, but they said that they had.

Since there isn't any article about investigations and
splitling the transfusion dependent thalassemic paticnis
into two parts of ordered and non-ordered  groups on
the basis of definite scales and comparison of therr left
ventricular masses, S0 owe cannot compare our study
wilh another study wntil today, Which are seen in the

lelt

WL

12

previous oOther arlicles, are about decrease of lel

ventricular nuess due to fell and regular defercsamine

mfusions (467 and reterping 10 nermal cardiae function
By it (2.4) This is seen by
functionally.

We conclude, that if the patent is managed in the
post manner {by adequate packed cell transTusions and
deferoxamine infusions), so his or her concentration of
hemaoglohin will be appropriate and his or her serum
ferritin will be less than standard level and of course
this paticnt will have the least cardiae complications of

seril o exaninatiens

the  disease  and Qs therapies,  and so0 the
echocardiographic  researches will  have more
approximate results to normal
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