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Abstract. Serum erythropoietin (EPO) levels were determined by enzyme linked immunosorbent assay
(ELISA) in 61 thalassemic patients, consisting of 23 thalassemia major (TM) patients with multiple trans-
fusion, 38 patients with thalassemia intermedia (T1). Thirty-two normal controls were also studied. The
mean serum EPO levels were significantly higher in both groups with TM (165.96 = 17.31 mlU/ml) and T1
(126.43 + 50.56 mlU/ml) compared with the control group (8.33 = 3.91 miU/ml). The mean value of
hematocrit (Hct) in the patients with TM (18.70 = 3.51%) was lower than those with TI (25.24 = 4.19 %)
whereas the mean serum EPO level were significantly higher in TM than TI patients. An inverse correlation
between the serum values of EPO and Hct was observed in both TI and TM patients, however this corre-
lation was significant only in TI (r = -0.61, p<0.001). These data showed that serum EPO levels increased
in all thalassemia patients despite repeated transfusion. Multiple transfusion may modulate the response of
serum EPO to the degree of anemia, resulting in increased EPO levels and independent anemia in the TM

patients.

INTRODUCTION

Erythropoietin (EPO) is a glycoprotein produced
primarily by the kidney in response to hypoxia and
anemia (Penington, 1961), it is the principal factor ini-
tiating and regulating red cell production (Graber and
Krantz, 1989). Serum EPO levels increase exponen-
tially as hemoglobin (Hb) or hematocrit (Hct) decrease
(Klerk et al, 1981; Garcia et al, 1982). The level of
serum EPO have been studied in anemias and in thalas-
semia syndromes, which are a group of disorders, each
of which are results from an inherited abnormality of
globin chain production (Weatherall and Clegg, 1981).
The different types of thalassemia exhibit a wide range
of variation in the degree of anemia.

The aim of this study was to evaluate the serum
level of EPO in thalassemia major (TM) and thalas-
semia intermedia (T1) patients and to analyse the rela-
tionship between the EPO concentration and Hect.

SUBJECTS AND METHODS

Sixty-one thalassemic patients and 32 normal
healthy controls were studied. The thalassemia pheno-
types were 23 TM, consisting of B-thalassemia ho-
mozygous and B-thalassemia/Hb E (15 males and 8
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females), aged between 2 and 34 years, and 38 TI, con-
sisting of B-thalassemia/Hb E and Hb H disease (19
males and 19 females), aged between 2 and 35 years.
The diagnosis of TM and TI were made according to
the clinical criteria proposed by Weatherall and Clegg
(1981). All of the TM patients had transfusion therapy
every 1 to 3 months and 5 patients were splenecto-
mized. For the TI group, 22 patients had never received
transfusion therapy while the remaining 16 patients had
been sporadically transfused and 13 patients were sple-
nectomized.

The blood samples were drawn before transfu-
sion. Het was determined by using micro-hematocrit
centrifuge (IEC, USA). Serum EPO concentration were
determined by Elisa (R and D systems, Inc. Minne-
apolis, MN 55413, USA). The sensitivity was 0.6 mIU/
ml.

Results were evaluated by Student’s unpaired ¢-
test and by correlation analysis between percents of
Hct and the logarithm of the EPO levels.

RESULTS

Mean EPO levels and Hct in TM and TI patients
and normal controls are shown in Table 1. The mean
serum levels of EPO were significantly higher in the
TM patients than in the TI patients, whereas the de-
gree of anemia was observed to be greater in TM pa-
tients.

When the values of serum EPO were plotted in
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Table |

Mean serum EPO levels and Hct in thalassemic patients and controls.

Group Serum EPO (mIU/ml)

Hect (%)

Thalassemia major
Thalassemia intermedia
Controls

165.96 + 17.31
126.43 + 50.56
8.33£391

} p<0.001 18.70 £ 3.51 } p<0.001

2524 £4.19
40.67 +3.14
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Fig 1-Correlation between Hct and logarithm of EPO levels
in patients with thalassemia intermedia.
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Fig 2-Correlation between Hct and logarithm of EPO levels
in patients with thalassemia major.

correlation with Hct, there was a significant inverse
linear relationship (r=-0.61, p<0.001) in TI (Fig 1). In
the TM group a correlation between EPO and hemat-
ocrit was also observed but was not statistically sig-
nificant (r = -0.41, p = 0.055) (Fig 2).

DISCUSSION

In this study, we demonstrated the increased EPO
levels in both transfused and non-transfused TM and
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TI patients. Our finding agrees with the observations
reported by many previous investigators (Alessi et al,
1990; Andre et al, 1991; Buemi et al, 1987; Chen et al,
1998; Dore et al, 1993; Kalmanti et al, 1991; Nisli et
al, 1997) but not with that of Manor et al (1986). Our
findings also showed that the TM patients with more
anemia had higher serum EPO levels than less anemic
TI patients. However, the inverse correlation between
EPO level and Hct was statistically significant only in
TI patients who had only a few transfusions. In T™M
patients who were often transfused this inverse corre-
lation although seems to be observed but was not sta-
tistically significant. Our observation in this regard
agrees with those reported by Dore et al (1993) and
Nisli et al (1997), but not with Chen et al (1998) who
found a significant inverse correlation between serum
EPO levels and Hct in polytransfused B-thalassemia
major patients. The conflicting data on the studies of
EPO level in thalassemic patients may be due to the
method of serum EPO evaluation and the time of draw-
ing the sample at pre or post transfusion. An increase
in circulating hematopoietic progenitor cells along with
an elevated serum EPO level was observed by Chen et
al (1992). This observation suggested that physiologic
regulation of erythropoiesis still operated in patients
with thalassemia major who were oftenly transfused.
From our study, we conclude that the serum EPO lev-
els increased in both transfused and non-transfused
thalassemic patients. This finding indicated that
polytransfusion cannot prevent hypoxia and anemia
leading to the erythropoietin response. However, the
polytransfusion may modulate the response of EPO to
the degree of anemia resulting in the increased EPO
levels and independent anemia.
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