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Original Article
Elevated serum ferritin levels > 3,000 ug/L are highly associated

with endocrinopathies among thalassemia patients
Sasinee Hantrakool, Adisak Tantiworawit, Lalita Norasetthada, Ekarat Rattarittamrong, Chatree Chai-adisaksopha,

Mattabhorn Phimphilai, Somdet Srichairattanakool, Kanda Fanhchaksai and Pimlak Charoenkwan

Faculty of Medicine, Chiang Mai University

Abstract:

Background: Endocrinopathies are well recognized serious complications among thalassemia patients with iron
overload. The predicting serum ferritin level for endocrinopathies has not been determined. Objective: The
study aimed to evaluate the correlation between serum ferritin levels and endocrinopathies among thalassemia
patients. Materials and Methods: This study employed a cross-sectional design. All patients with thalassemia,
age >18 years were enrolled between August 2011 and December 2012. Fasting blood sugar, thyroid and gonadal
functions were evaluated. Serum ferritin, non-transferrin binding iron (NTBI) and labile plasma iron (LPI) were
measured simultaneously. Result: In all, 118 patients with thalassemia with a median age of 28 years (18-71)
were enrolled. The majority of patients presented p-thalassemia/hemoglobin E (49.2%), followed by homozygous
[-thalassemia (28.8%) and hemoglobin H disease (20.3%). Most patients (58.5%) underwent splenectomy while
two thirds (62.7%) were transfusion dependent thalassemia (TDT). The mean spot and maximum ferritin levels
were 2,379 ug/L (279-9,817) and 4,914 ug/L (279-37,656), respectively. The prevalence of diabetes mellitus, hypo-
thyroidism, subclinical hypothyroidism and hypogonadism were 11.9%, 7%, 23.5% and 34.8%, respectively. NTBI
correlated well with LPI, serum iron and transferrin saturation. The maximum ferritin level of > 3,000 ug/L was
independently associated with diabetes [OR 9.94 (95%CI: 1.34-79.27), p = 0.004], hypothyroidism [OR 3.73 (95%CI:
1.51-9.20), p = 0.003] and hypogonadism [OR 3.54 (95%CI: 1.63-7.69), p = 0.001]. Conclusion: A high prevalence of
endocrinopathies was found among adults with thalassemia. The maximum ferritin level of > 3,000 ug/L proved
a major risk factor of developing diabetes, hypothyroidism and hypogonadism.

Keywords : @ Ferritin ® Endocrinopathy ® Thalassemia
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Characteristics

Number of patients (n = 118) (%)

Male
Median age (year)
Thalassemia genotype
Homozygous p-thalassemia
[-thalassemia/Hemoglobin E
Hemoglobin H disease
AE Bart’s disease
Splenectomy
Median pre-transfusion hemoglobin level (g/dL)
Transfusion dependent thalassemia (TDT)
Iron chelators:
None
Desferioxamine
Deferiprone

Deferasirox

71 (60.2)
28 (18-71)

34 (28.8)

58 (49.2)

20 (16.9)
4 (3.4)

69 (58.5)

5.9 (2.6-10.2)
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Table 2 Prevalence of endocrinopathies
Endocrinopathies Number of patients (n = 118) (%)
Impaired fasting glucose 14 (11.9)
Diabetes mellitus 14 (11.9)
Primary Hypothyroidism Subclinical hypothyroidism 8 (7.0)
27 (23.5)
Primary hypogonadism 2(2.2)
Secondary hypogonadism 31 (32.6)
Table 3 Mean maximum ferritin in thalassemia patients with endocrinopathies
Endocrinopathies Mean maximum ferritin (ug/L) Standard deviation (SD)

Diabetes 8,887 8,992
Non-diabetes 4379 3,697 p = 0.001
Hypothyroidism 6,789 6,679
Euthyroidism 4,095 3,451 p = 0.005
Hypogonadism 6,139 5,977
Non-hypogonadism 3,808 2,892 p = 0.007
Table 4 Mean NTBI and LPI in thalassemic patients with endocrinopathies

Endocrinopathies Mean NTBI (uM) SD Mean LPI (uM) SD
Diabetes 7.45 4.99 2.75 1.61
Non-diabetes 7.19 6.52 p = 0.459 457 414 p = 0415
Hypothyroidism 7.77 528 p = 0.167 4.09 4.16
Euthyroidism 6.98 6.79 449 3.92 p = 0.547
Hypogonadism 7.97 7.10 3.60 3.86
Non-hypogonadism 6.49 553 p = 0.463 5.17 3.98 p = 0.053
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Table 5 Factors associated with endocrinopathies in thalassemia patients (univariable analysis)

Endocrinopathies Factors p value
Diabetes Maximum serum ferritin 0.004
Mean serum ferritin 0.011
Hypothyroidism Thalassemia genotype 0.011
Splenectomy 0.021
Liver span 0.024
Type of iron chelation 0.049
Lowest hemoglobin level 0.044
Maximum serum ferritin 0.003
Mean serum ferritin 0.030
Hypogonadism Hb typing 0.006
Transfusion dependent 0.014
Splenectomy 0.0001
Liver span 0.011
Type of iron chelation 0.023
Lowest hemoglobin level 0.021
Maximum serum ferritin 0.001
Mean serum ferritin 0.002

Table 6 The cut-off value of maximum ferritin > 3,000 pug/L and the prevalence of endocrinopathies.

Number of patients (%) with

Endocrinopathies Maximum Ferritin (ng/L) p value
OR (95%CTI)
< 3,000 > 3,000

Diabetes 1(7.1) 13 (92.9) p = 0.004
Non-diabetes 49 (47.1) 55 (52.9) 9.94 (1.34-79.27)
Hypothyroidism 8 (22.9) 27 (77.1) p = 0.003
Euthyroidism 42 (52.5) 38 (47.5) 3.73 (1.51-9.20)
Hypogonadism 15 (26.8) 41 (73.2) p = 0.001
Non-hypogonadism 35 (56.5) 27 (43.5) 3.54 (1.63-7.69)
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