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tncrease susceptibility to in fections
especially in splenectomized patients (6).

Calcium is an 
-important ion for manyvital processes 

.inclucling, honc fornrntiolr,
cell division anrr growtrrl titoorr uorg,,t.i.,,honnone- response couptirrg, mtrscle
contraction, cardiac action and activate some
enzymes, regulation of serum catcium levels
in some what complex. (7) The major control
mechanism is pTH. In p-thalassaernia major
hypoparathyroidism secondary to iron
desposition in parathyroid glands it has alsobeen documented that- asymptomatic
hypocalcemia is much more common (g).

Hypoparathyroidism rihich may leacl
to hypocalcemia due to secondary sidlrosisin thalassaemic patients. Thalassaemia
throughout the world and is one of the rnajorpublic lrealtlr problems occrrr at higlr
frequency in endemic regions as the
Mediterranean countries, Mid;le l3ast, North
Africa and Asia (9, l0)

Survey in Iraq shou,ed tlrat p_
thalassaemia trait is cairied by 4.5_5% of the
population ( I I ). Since trr is inrreritabre

bstrac
This study patients

chil
9% fe

Teaching Hospi
thy

patients

s/dl
sld transferrin tion %)

g/dl
mg/dl

hi founds

ncti
faicardiac Therefore,

pati

was dcon ucted on 05 thwl betahomozygous thalassaemten tab oodepend d futrans onSI dren 62 59% m( CSal) 4and 3 40( mal es)2between ed5 8 agwereyears co ected random mfro ethv tha AS sem lc center nAtheer AIbn-tal n C To etherty wlob th 45 heal hc dren haVC Snormal ervedcon AStro The nlro statusgroup tn these was assessed eTh val.mean ue ofserum ron was(s 38 4r) + J44( eanmtr of), total brron nd lng capac ty was.29 (TrB+ c)46 2(23 andp ) saturaob was I(TS) t 2 4(7e The mean fcalserum oc um was 8 55 + 00 m( and the) omean serumf phosphate was 6+ 06.5 (Serum) cal clum and ph horusosp were tofound be normal 8 c3 ASCS% 9w 04le (7), valow ue ln the serum fo 22 cases 0 96 %(2 tI IS). concluded ttha hatAS sem CS ah ve manym red cardpa lac fu andOD, caemhypocal n thes e ents cata npatote rprec p aggravate ure tt S I tyerJ otmportan ook foren thesefromts, the ear secondv decade fo fe

28 Tikrit Medical Journol 200g; t4(2):2g_34

'level

I

I

Mosul

I
I

I
ln

ia,

a

a



Hypocalcemia ayd hyperphospharemia due ro iron over-load in .homozygous p-thalassemictpat ients in,lulosul city

disease - is regarded as a dangerous social
phenomenon, therefore ,"r.urih.s on this
disease have been focused. So the aim of tlri;
study is to show tlre effect of thatassaenria
major on the iron, calcium and phosphorus
levels.

of a reducing agent (ferrous sutplrate) ( I 3). It
was expressed in mg/l00ml.

Statistical analysis . used nlean,
standard deviation; corietation coefficieni
and Z-test were used. Thc diffcrcnces wcrc
consirlcrcd sigrrit'iclurt wtrcrr p <0.0.S.

:rlcri: s :l l( Mct r ()d
Cross Scctional, Hospital bascd

study was carried out on I 05 thalassaemia
dependent blood transfusi on patients with a
mean age of 8.91 years and a range 2.5-18
(62 males and 43 fema les) and fifty four
healthy volunteers, with a mean age of 9 yrs
and a range of 4 - l7 yrs were investigated to
serve as a control group, This study was
conducted during the period from the first of
October 2001 till the end of May 2002. The
study was performed Ibn-Al-Atheer

Table I show the serum iron status,
calcium and phosphorus in 105 thalassemics
patients and normal subjects. As show in this
table, the mean of SI una fS in thalassemic
patients are significantly higher than normal
control subjects (p < 0.001).

Sex difference was found in iron parameters
between male and female thalassemic
patients. Mean SI in mate thatassemics
(192.1 + 45.8 pgldl) rvas significantly higher
than in femate thalassemics (169.g t jS.+
ttddl; p<0.001) Fig. (l) shows the pattern of
serum iron distribution among male and
fernale patients.

In normal subjects, it was also higher
in males ( I 13 .4 t 2l.a pgdl) compared to
females (91.8 + 20.9 $g/d,l). Also the mean
TS in both rtralc tlralasscrnics (g2.9 t2O.O4%)
and normal control subjects (37.7 t g.l%i
was significantly higher than in female
thalassemics (73.2t22.5.7%; p<0.001) and
normal (29.6 t 7.lyo; p<0.00 I ) rcspectively.
Fig. (2) Shorvs sex relared distiibution ol.TS
levels in homozygous beta_thalassaernia.

No significant differences regarding
age related to Hb, concelrtratio, ha-s b..i'
s.hown (r =0.052, p=0.52), tlre same is true to
the PCV (r :0.065, p=0.42). Serum calcium
and phosphorus were found to be normat in
83 cases (79.04%), while low value of serum
calcium (7.18 + 0.64 mg/dl), and high vatue
of serum phosphorus (7.g4 1. I.9g rng/dl)
were found in22 cases (20.96%)

The mean of serurn calciurn level in
a total of I05 thalassaernic paticnts (g.55 +
1.00 rng/dl) was loryer tlian the normal
control subjects (9.01 + 0.6g nrg/dl). The
mean of serum phosphorus 

-tevet 
in

thalassemics (6.01 t 1.56 mg/dl) rvas higher
than normal (5,21 t 0,g7 mg/dl). Alss the
nrcan of Ca:P rotio in pnticnt. f t,r7 * O.S7)
was lower than normal(l.7g t 0.44). The

ul

tn
Teaching Hospital, in Mosul city. About 4 ml
of venous blood was drawn from the cubital
veln using disposable needles and synnges,
without using tourn uet. In all the casesrq
blood samples were collected in the morning

Four ml was put in a clean dry plain
plastic tube and was allowed to clot ai il "C
for l0-25 minutes before centrifugation. The
scrum obtaincd was uscd for thc cstirnatiolt
ol' seruln iron, total iron binding capacity,
calcium and phosphorus. It was essential io
ensure that the serum did not show
Itacmolysis. The clcar serurn was transferred
to clean plastic tubes by disposable syringes.
Serunr iron level was measured Uy usinf Slkit (Randox) Bathophenanthroline meiirod

9?. It was expressed as pg / 100 ml. and
TIBC was measured by using TIBC kit
(Randox) magnesium carbonate absorption
method by using the Spectrophotometer at a
wave length of 540 nm. ( l2).
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results are summarized in Table ( I ) In
homozygous thalassaemia patients, r.ru*
calcium levels are positively related to the
oge, decreased calcium level is the ,ori
common in older children and the common
age group was above l0 years. Fig. (3)
shown significant age rerated distributtn'oi.
serum calcium in thalassemic patients (r: -
0.54, p<0.01).

Also, serum phosphorus levels are- positively related to i1.," oge, serum
phosplrorus levels-significantly (r-:' 0.47, i <
0.01) increased with the ug. oFttulurro.ri.
patients. As, in Fig. (a) which shown th";;;
related distribution of serum phosphoru, Tn
thalassaem ic patients.

Beta-thalassaemia is a common
genetic disorder in the Mediterranean
countries and throughout the Middle East
(t+1. In Iraq, previous surveys showed that

. beta-thalassaemia trait is carried by (4.5_S,ir)
of the population. There are about 2500-3000
known thalassemic in this country although
this is most likely to be an underestimate
(15). This is indicating that thalassaemia is
not rare in Iraq.

In patients with thalassemia, the
excess iron results not only from blood
transfusion but also from increased iron
absorption secondary to tlre ineffective
erythropoiesis. The cause of the increased
iron absorption is not certain (16).The mean
value of serum iron in male thalassemic
patients was higher tlran that in female
lhalasser,ics. L lrorrnat sub.iccts it rvas arso
lrigher in males compared io females; also
the mean of transferrin saturation in both
male tlralassaemics and normal was higher
than that in female for both groups nig. 1i1. ltis obvious tlrat thalassemic paiienti in ou.
locality are iron overloacled and this load
increase with transfusions frequency and age
and since iron overload is the majoi limitin'g
factor for the survival of these patient{
chelation therapy is an important steps in the
management of these patients. In this series
none of the patients studied had received
chelation tlrerapy in optimat doses.

Hypoparathyroid ism (HpT) is
knorvn to occrtr in tlralassaenr ia
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patients, but it is thought to be uncommon
and its incidence is considered t; ;;
decreasing with improvements in chelation
therapy (8). The cause of HpT i, urrrr.J tobe iron deposition in parathyroid gil;,which cause hypocalclmia ,nJ
hype.phqsphatemia in these patients f f Z, iSJl

The reason. of why some patients
develop HpT. and others do not i, not .*.tly
known. A :number of .possible;mechanisms
have ,been ,described to ,!s responsible for
glandular .damage through iron overtoad.
Ih::g inplude , ir... radiJal ,formation ;;;
I ipid peroxidation, resu tting in,m itochond ;;1,
lysosomal and sarcoleirmal ,.rnUrun.
damage (18).

In all 22 thalassemic patients reporteclwho developecl hypocalcemia and
hyperphosphatemia rvereabove.the age of iO
years. .These, findings are:iD agreement with
finding o,f, ZafeiriJu Ol f f q). rt is quite
obvious that .although : optimal chelation
therapy'does ,reduce ine inciaence of HpTwhich lead r to hypocalcemia, and . other
endocrine , complications, nonetheless some
patients.will continue to,develop HpT (lg,
l9). It is important to note that H'pf .un ji*r.
rise to cataract formation.

Many thalassemics have impaired
cardiac function, and hypocalcemia in these
pa.tients can precipitate or aggravate cardiac
failure.

As a recommendation; despite the
besJ management of thalassemia major
patients, some cases of HpT (which leacl
to hypocalcemcia) u'ill continue to arisc
and as most patients are asynrptonratic, it
is very important to actively look for
t-h.r, starting from the .oily second
decade of life, so that the treatment can
be initiated without delay (lg).
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Table (t) Scrum iron status, catciurrr nnd phosphorus levets in beta- thatassemia major and no.rarsubjects

SI (pgldl) Trrc
lrgldl

TS (%) S.Ca

mg/dt

S.P.

mg/dl

CatP

ratio

Mean *
'sD Mean +

SD
Mean *

SD Mean t

M 192.1 +
45.8

237.4 +
44.80

82.9 +
20.04

8.51 +
1.07

6.12 +
1.56

1.26 +
0.49

F 169.8 +
38.4

24t !
48.8

73.2 +
22.5

8.51 +
0.90

5.92 !
1.57

1.32 !
0.61

a

C)

R,
o<

E
oF

183.4 +
44.3

239.2 +
46.2

79.1 +
21.4

8.55 t
1.00

6.01 r
l.s6

1.27 t
0.57

M r 13.4 r
21.4 96.8 t 48.

37.7 !
9.t

9.04 +
0.69

5.35 +
0.97

1.76 t
0.45

F 91.8 +
20.8 l0.l + 42.

29.6 +
7.1

8.99 +
0.68

5.17 !
0.98

l.8l r
0.45

o
r<

o
O

E
oF

101.5 r
2t.t

302 +
45.1

32.7 !
8.1

9.01 r
0.68

5.27 i
0.97

1.78 +
0.44
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Figure(2) Sex related distribution of transferrin saturation in patients
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Figure (3) Age related distribution of calcium level in homo4vgous

B-thalassaemia.
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