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Abstract 
Thalassemia is a public health problem in Thailand. Progressive iron overload is the life­

limiting complication commonly found in thalassemic patients. The assessment of body iron 
stores is essential for determining the need and efficacy of iron chelation. The parameters of serum 
iron, total iron binding capacity (TIBC), and serum ferritin were studied in 79 children with tha­
lassemia diseases. The ages ranged from 1 to 17 years with a mean of 7 years and l 0 months. Neither 
of them had clinical symptoms of hepatitis. The correlation between transferrin saturation (TS = 
serum iron!fiBC x 100) and serum ferritin was shown in the equation of TS = 10.253 ln (ferritin) 
(r = 0.956, p = 0.000). For example, TS = 70.83 per cent indicates serum ferritin of 1,000 
ng/ml. 

Thus, where serum ferritin is not feasible but serum iron and TIBC are available, TS can 
be used to estimate the level of serum ferritin. Therefore, the assessment of iron stores and 
monitoring of iron chelation in thalassemic patients can be effectively achieved. 
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Thalassemia is the most common heredi­
tary hemolytic anemia in Thailand and is found in 
1 per cent of population(!). The affected patients 
present symptoms of chronic anemia, jaundice, 
hepatosplenomegaly, "thalassemia faces", and fai­
lure to thrive. A life-long transfusion dependence 
is required in the majority of patients. Moreover, 
the increment of iron absorption from the gastro­
intestinal tract is also found among these patients. 

The accumulated iron will induce damage to the 
liver, heart and various endocrine glands. The assess­
ment of iron stores is essential for determining the 
need and efficacy of iron chelation. The assay of 
serum ferritin, which directly reflects the iron stores, 
is not always feasible. However, the assay of serum 
iron and TIBC are commonly available. Thus, TS 
can be calculated by the equation of serum iron/ 
TIBC x 100. 
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This paper presents the correlation between 
TS and serum ferritin in thalassemic children. 

MATERIAL AND METHOD 
From April 1996 to December 1997, 79 

children with thalassemia diseases from the Depart­
ment of Pediatrics, Faculty of Medicine, Ramathi­
bodi Hospital were enrolled in the study. The levels 
of serum iron, TIBC and serum ferritin were simul­
taneously determined. The serum iron and TIBC 
were assayed by colorimetric analysis as recom­
mended by the International Committee for Stan­
dardization in Hematology(2). Then, TS was subse­
quently calculated by the equation of serum iron/ 
TIBC x 100. In addition, serum ferritin was assayed 
by microparticle enzyme immunoassay described 
by the manufacturer(3). 

Statistics The correlation between TS and 
serum ferritin was calculated by simple linear 
regression(4). A p value of less than 0.05 was con­
sidered significant. 

RESULTS 
Seventy-nine samples from 72 children 

with thalassemia diseases were studied. They were 
beta-thalassemia major (n = 10), beta-thalassemia! 
Hb E disease (n = 42), AE Bart's disease (n = 7), Hb 
H disease (n = 16) and Hb H disease with Hb Con­
stant Spring (n = 4). The ages ranged from 1 to 17 
years with a mean of 7 years and 10 months. The 
female to male ratio was 0.8: 1. There were no 
patients with clinical symptoms of hepatitis. 

The statistical correlations among the para­
meters of iron stores were carried out. There was 
no correlation between serum ferritin and serum 
iron or TIBC. Moreover, there was also no linear 
correlation between serum ferritin and TS. How­
ever, when serum ferritin was transformed by 
natural logarithm (In), a normal distribution curve 
was obtained. Subsequently, TS was shown to be 
highly correlated with the In-transformed serum fer­
ritin in the equation of TS = 10.253 In (ferritin) (r = 
0.956, p = 0.000) as shown in Fig. 1. For example, 
TS of 70.83 per cent indicates serum ferritin of 
1 ,000 ng/ml. 

DISCUSSION 
The assessment of body iron stores is cru­

cial for evaluating the need and efficacy of iron 
chelation. The iron stores can be demonstrated by 
serum iron, TIBC, TS, serum ferritin, iron content in 
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The correlation between transferrin satura­
tion and natural logarithm (In) of ferritin. 

the liver or bone marrow and magnetic resonance 
image scan. Although there are a number of tech­
niques used for these purposes, none is ideal. Serum 
ferritin correlates with body iron stores when there 
is no infection or inflammation. The ferritin also 
increases in hereditary hemochromatosis(5-7), tha­
lassemia disease and in other forms of iron over­
load(8-10). Serum ferritin can be determined by a 
variety of sensitive methods which are all based on 
quantitative immunologic reaction employing spe­
cific anti-ferritin antibodies and radioactive or 
enzyme tracers. In this study, serum ferritin was 
determined by enzyme immunoassay which pro­
duced fluorescence. A special equipment was 
required for the laboratory test. Through the statis­
tical analysis, a linear correlation between TS and 
serum ferritin did not differ from another stud y(9). 
However, one study revealed the correlation between 
TS and serum ferritin in the equation of TS = 
-0.7395 + 10.7868 log (ferritin)( 11) but the serum 
ferritin was measured by radioimmunoassay. The 
assay of serum ferritin, which is not always avai­
lable in the laboratories of various provincial hos­
pitals in Thailand, requires a skillful technique. On 
the contrary, the assays of serum iron and TIBC, 
which are commonly available, are simple, easy to 
perform and less expensive. 

SUMMARY 
Where serum ferritin is not feasible but 

serum iron and TIBC are available, TS can be used 
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to estimate the level of serum ferritin. Therefore, the 
assessment of iron stores and monitoring of iron 
chelation in thalassemic patients can be effectively 
achieved. 
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