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Iron status in subjects with p-thalassaemia minor
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Abstract. In this study, 116 patients with -thalassaemia minor, and 142 apparently healthy control
subjects were investigated for: haemoglobin, blood indices, serum iron, total iron binding capacity,
transferrin saturation, and serum ferritin. Patients with -thalassaemia minor had low Body mass index
(BMI) value, but it was satistically insignificant as compared to that of the controls, being equal to
19.85+2.66 kg/m® compared to 20.61+4.28 kg/m” for the controls (p > 0.03). Haemoglobin level and most
blood indices were significantly decreased (p<0.001) in patients with -thalassaemia minor in comparison
to the control group, with exception of red blood cells count that was significantly higher in p-thalassaemia
minor individuals as compared with control subjects (p<0.001). Serum levels of iron, ferritin, and transferrin
saturation were all increased significantly (p<0.001) in p-thalassaemia minor and in most age groups
compared with controls. TIBC showed a decreased level in all age groups comp ared with control groups.
In addition, B-thalassaemia minor subjects show about 129 increase in transferrin saturation and about
2-folds or more increase in serum ferritin levels, with a positive correlation between them (r=0.41,
p<0.01). From this study we can conclude that there is a possibility of iron overload in subjects with -
thalassaemia minor; regular follow up of subjects with high levels of serum ferritin is recommended.
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INTRODUCTION

Thalassaemias constitute a major health problem
in many parts of the world particularly in Mediterra-
nean basin, equatorial or near equatorial regions of
Asia and Africa'?. In 1999, WHO had estimated that
the carrier frequency of p-thalassaemia in Iraq is about
3% and the annual births of homozygous f-thalas-
saemia are about 571 patients/year’. In Basrah, a re-
cent premarital study on couples attending the Public
Health Laboratory showed that the prevalence rate of
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B-thalassaemia is 4.6%".

The B-thalassaemia gene heterozygosity results in
mild hypochromic microcytic anaemia. Most patients
are asymptomatic. A mild decrease in RBC survival
can be shown with a slight elevation of fecal urobilino-
gen, but overt haemolysis is usually absent. Periphe-
ral blood shows typical microcytosis, hypochromasia
and small target cells*’. Symptomatic iron overload
occurs infrequently in individuals with B-thalassaemia
minor and it is attributed to either coincidental idio-
pathic haemochromatosis or, less commonly, inappro-
priate iron therapy®. The serum iron in a large series
of heterozygous p-thalassaemia subjects shows con-
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siderable variability, and there are usually no abnor-
malities of total iron binding capacity. Serum ferritin
is either normal or slightly increased’.

This study was carried out to determine the chang-
es in iron status in subjects with B-thalassemia minor
and compare them with subjects of a normal haemo-
globin pattern.

PATIENTS AND METHODS

Patients

This study was conducted at Basrah Maternity and
Children Hospital, on 116 patients with f-thalassaemia
minor; mostly relatives of patients with p-thalassaemia
major who attended the Thalassaemia Center at the
Hospital from July 2000 to July 2001. Their ages varied
from 1-60 years (47 males and 69 females). In addi-
tion to patients, 142 age-matched healthy subjects (with
normal haemoglobin pattern) aged 1-61 years (69
males and 73 females) had served as a control group.

Both of patients and control groups were catego-
rized into four main subgroups according to their age:
group A (1-6 years), group B (7-12 years), group C
(13-18 years) and group D (subjects >18 years). The
following informations were obtained from subjects
included in the study: age, sex, complaint, history of
medical diseases, weight and height were recorded.
Body mass index (BMI) was measured as weight (in
kilograms) divided by the square of height (in meters).

Methods

The importance of the procedure was explained to
all subjects participated in the study and/or their pa-
rents. Fresh venous blood (6 ml) was drawn from pa-
tients and controls. About 2 ml was collected into
EDTA tubes and immediately tested for haemoglo-
bin variant and haematological parameters. The re-
“minder was transferred to plain tubes (without antico-
agulant), centrifuged and sera was obtained for the
biochemical investigations.

Haemoglobin, haematocrit (PCV), red cell counts,

mean cell volume (MCV), medn cell haemoglobin
(MCH) and mean cell haemoglobin concentration
(MCHC) were estimated by using automated Coulter
Counter MS9. Haemoglobin typing was performed
quantitatively by an automated ion exchange HPLC
system using p-thalassaemia short programme on the
Bio-Rad VARIENT instrument (Bio-Rad Laborato-
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ries, Belgium). p-thalassaemia minor was identifi
by characteristic elevation of HbA, ranging from 3.
7%".

Serum iron and total iron binding capacity w
tested within 24 hours by spectrophotometric meth=
transferrin saturation (%) was calculated mather
cally. The reminder sera were stored at -20°C, for
later estimation of serum ferritin that was carried ¢
by CIS bio (UK) radioimmunoassay test as descr:
by the manufacturer.

Statistical Analysis

The results were expressed as mean=SD. The
were analyzed statistically by one-way analysis of
ance (ANOVA). While the correlation between |
data were tested statistically using simple linea:
gression, employing SPSS computer program. P <¢
was considered to be the lowest limit of significam

RESULTS

The mean age of all four age groups of f-tha
saemia minor individuals was 26.86=14.49 years. |
mean value of BMI was 19.85£2.66 kg/m?, that
lower than for the control group, but it was statisti
insignificant as compared with control group.
mean age of the control group was 21.01+14.2] v=
while the BMI value was 20.61+4.28 kg/m’.

As illustrated in Table 1; the haemoglobin !
(Hb), PCV, MCV, MCH and MCHC were all sicr
cantly decreased in individuals with f-thalassac
minor in comparison to the control group (p<0.:%
Red blood cells count was significantly higher =
thalassaemia minor individuals as compared with =
trol subjects (p<0.001).

Regarding gender, there was a significant
crease in haemoglobin concentration in females
compared with males in both groups; the control
thalassaemia minor (p<0.01 and p<0.001 respect
ly). Concerning PCV there was a significant decr=
in females as compared with males in thalassacs
minor group only (p<0.01).

Table 2 shows the biochemical parameters w!
were investigated in this study for all groups. The
rum levels of iron, ferritin, and transferrin sature®
were all increased in p-thalasscemia minor as ¢=
pared with controls. The differences between =
groups were statistically significant (p<0.001).

The values of haemoglobin, serum iron, total bz
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Table 1. Haematological findings in patients with thalas-
saemia minor and their controls

Control p-thalassaemia

minor
(n= 142) (n=116)
Hb g/dl Male 12.9+146 11.5£2.1
Female 11.9x1.3 10.7x1.6
Total 12.4+1.5 11.1£1.8*
PCV % Male 42.5+3.7 38.6+4.4
Female 38.4%x3.8 34.7+3.5
Total 40.4+3.7 36.0+4.2%
RBC counts x10%ul Male 5.4%0.5 6.1+0.4
Female 5.1x0.4 5.8+0.7
Total 5.3+0.5 5.9+0.7%
MCYV fl Male 78.9%5.5 70.1+6.9
Female 78.1x7.4 69.3+8.5
Total 78.5+£3.6 69.3+3.9*
MCH pg Male 26.8+2.7 22.4x2.8
Female 25.8x2.7 22.1£3.5
Total 26.3x1.4 22.2+2.58*
MCHC gm/dl Male 32.9+1.6 30.7+£5.2
Female 32.2x2.2 30.4+4.6
Total 32.6x1.9 30.5x3.9*%

Results were expressed as mean +SD
* Significantly different as compared with healthy sub-
jects (P<0.001).

ing iron capacity (TIBC), transferrin saturation and
ferritin in different age groups are presented in Table

Table 2. Iron status in the studied groups

Biochemical Control  p-thalassaemia minor
Parameters (n=142) (n=116)

Iron (pg/dl) 112.7x21 124.5+19.1%
TIBC (pg/dl) 279.2%+33.8 286.5%39.7
Transferrin Sat. % 38.2+7.1 43.9+6.7%
Ferritin (ug/l) 63.5+48 147.1+91.5*

Results were expressed as mean=SD
* Significantly different as compared with healthy sub-
jects (P<0.001).

3. Haemoglobin and TIBC showed a decreased level
in all age groups compared with control group. Howev-
er, this decrease was statistically significant only for
haemoglobin levels in the first group (1-6 years) and
in subjects older than 18 years (p<0.05 and p<0.001
respectively). On the other hand, serum iron, transfer-
rin saturation and serum ferritin were higher in all
age groups compared with controls. This elevation was
statistically significant in the last age group (>18 years)
for serum iron and transferrin saturation (p<0.05 and
p<0.001 respectively). While it was statistically sig-
nificant in all age groups (except in the third age group
13-18 years) for serum ferritin as compared with con-
trol groups.

Table 3. Haemoglobin and iron status in f-thalassaemia minor in different age groups

Age/years Groups Hb Iron TIBC Transferrin saturation  Ferritin
(g/dl) (ng/dl) (neg/dl) % (ne/l)
1-6 Control 12.24+0.94 106.95+14.25 302.75+£32.0 35.37x6.4 225262
=7
B-Tl?al ‘i.(d)inor 10.16+2.68% 119.61+73 285.15%x49.3 42.9x6.9 105.8x069*
7-12 cI:;tlfox 11.84+1.1 111.26+23.43 307.74x35.83 36.17x6.7 32.8x21.4
B-Ti?aTLI)\Zinor 11.04+0.74 126.85+16.6 293.73x37.7 43.45%5.9 109.9£71.4*
13-18. - CI;1=11:1r501 12.0+1.42 113.1+19.7 300.96=27.91 37.73x6.5 75.5+49.8
=9
B-T}?al ’]?j[inor 11.73x0.91 123.06+17.6 290.0%£23.49 42.61x6.4 120.5+170.4
> 18 Crtl)ztlrsol 12.81+1.53 . 114.6x22.19 291.23+34.72 93.5+7.4 74.1+51.1
B-Tt?aTZ\?[inor 11.09+1.93**  125.27x21.0% 284.47+41.3 44.41x7.0** 167.3+92.4%*
n=73

Results expressed as mean 5D
*, ** Significantly different as compared with healthy subjects (P<0.05 & P<0.001 respectively).
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DISCUSSION 20007
15001 r=041
In Iraq, f-thalassaemia is considered as one of the g ijg: e mill

important public health problems. This is because of r: 1200 -
the considerable burden on the children and their fami- 7 1000
lies as well as on health services. Furthermore, in Bas- F 800
rah, together with the presence of high prevalence of B I
p-thalassaemia carriers (4.6%), there is also a high ﬂ USSP
prevalence of other type of haemolytic anaemias, i aeeeettttt . _ _
namely sickle cell anaemia (6.48%)* and G6PD defi- 03 0.4 05 0.6 0.7 0.8

ciency (12.5%)%.

In patients with f-thalassaemia minor, this study
showed that there was no significant decrease in BMI
as compared with controls. This can be attributed to
that in this group only one p-gene is deleted and still
there a single f-gene ready to be transcribed and com-
pensate the defect!.

It is well known that idiopathic haemochromatosis
and thalassaemia are the most frequent genetic disor-
ders associated with iron overload. In thalassaemia
major and intermedia, the iron overload is a well de-
fined situation. However, in thalassaemia minor, fre-
quently an asymptomatic disease, there is no agree-
ment about the situation of iron storage'’. In this study
although data on iron status in patients with p-thalas-
saemia minor seem to be within normal values, still
most of these data differ from that of the control group.
However, by age grouping of data, there was only a
significant variation in some groups, which was main-
ly due to the size of the sample. We can conclude that
haemoglobin level in subjects with p-thalassaemia
minor was lower than that of the control group by 1-2
gm/dl. This mild anaemia is well established™? and it
is the result of mild ineffective erythropoiesis seconda-
ry to imbalance between a- and f-chain synthesis with
the precipitation of the small excess of a-chains’.

In addition to that, p-thalassaemia minor subjects
show about 12% increase in transferrin saturation and
about 2-folds or more increase in serum ferritin le-
vels. A positive correlation between transferrin satu-
. ~ration and serum ferritin (r=0.41, p< 0.01) was ob-
served (Figure 1). Findings close to our results were
reported by de-Fonseca et al’' and Barbic et al®. In
subjects with p-thalassaemia minor, in addition to mild
ineffective erythropoisis and slight increase in intesti-
nal iron absorption, these subjects are often misdiag-
nosed as suffering from deficiency; therefore, they may
be inappropriately treated with iron supplementation
for extended periods™™.

From this study we can conclude that there is a
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Transferrin saturation

Figure 1. Correlation between ferritin and transferrin szt
tion in b-thalassaemia minor (n=116).

possibility of iron overload in subjects with [B-thz
saemia minor and there is a necessity to follow up
jects with high levels of serum ferritin. As well est
lished genetic factors do not seem to influence sic
sis in thalassaemia® every subject of this group shs
be appropriately tested regularly.

3%
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