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Phlebotomy and genetic study for a male patient with non-alcoholic
fatty liver disease associated with iron overload
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We encountered a 47-year-old man with biochemical liver dysfunction associated with obesity. Along with 6.1kg body
weight gain, serum levels of alanine aminotransferse had increased linearly over the last 3 years. Laboratory tests including
serum ferritin determination and abdominal ultrasonography indicated non-alcoholic fatty liver disease associated with iron
overload. The patient made an informed choice of phlebotomy among the 3 options of weight reduction, oral medication
with urosdeoxycholic acid and iron removal by phlebotomy to manage metabolic disorder. A 10-session series of 400mL
phlebotomy every 2 weeks induced normalization of liver function test results and anemia-free iron deficiency. There was
no nutritional education including diet therapy given and body weight did not change during the treatment period.
Maintenance therapy by blood donation was recommended thereafter. After obtaining informed consent for genetic study
of iron overload syndrome, five genes, HFE, HJV, HAMP, TFR2 and SLC40A1, were directly sequenced. There was no
identifiable mutation responsible for iron overload in this patient. The case study suggests that some patients with meta-

bolic syndrome might be affected by non-genetic iron overload treatable by iron reduction with phlebotomy.
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Table 1. Laboratory data of patient
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Fig.1, With weight gain during the last 3 years, serum levels of
alanine aminotransferse had increased linearlly. Laboratory data
including  serum  ferritin  determination and  abdominal
ultrasonography indicated non-alcoholic fatty liver disease associ-
ated with iron overload. Patient made an informed choice of
phlebotomy after reviewing 3 options consisting of weight reduc-
tion, oral medication of urosdeoxycholic acid and iron removal by
phlebotomy to manage metabolic disorder. A 10-session series of
400mL phlebotomy every 2 weeks induced normalization of liver
function test results and anemia-free iron deficiency. Maintenance
therapy by blood donation was recommended thereafter.
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2002/11/2 12003/10/4 |2004/11/13) 2005/12/9 | 2006/1/6 | 2006/3/3 | 2006/4/1 | 2006/5/13 |2007/4/13

Albumin (g/dL) 4.5 4.4 4.4 4.5 43 4.1 4.0 3.8 3.9
AST (IU/L) 19 21 63 107 106 50 35 28 44
ALT (IU/L) 21 31 125 188 222 101 70 38 74
yGTP (IU/L) 22 23 48 99 106 60 49 28 47
Ferritin (ng/dL) nd nd nd 1184 nd 257 52 6 67
Hb (g/dL) 14.8 15.2 15.5 15.3 14.1 14.5 nd 12.3 nd
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Table 2. Exons analyzed in this study and mutations reported in Japanese

Gene Exons analyzed Mutations reported in Japanese patients References
HFE E1-E6 C282Y 11

HAMP 5'UTR, EI1-E3 non

HIV E1-E4 Q312X, D249H 10

TFR2 El1-E18 AVAQdel, L490R, V561X 12, 13
SLC40A41 E1-E8 A117G, R489S 14, 15

All exons and boundaries of the 5 genes reported to be responsible for genetic iron overload syndromes were analyzed. In
HAMP, 5UTR with IRE was also subjected for analysis. There was no identifiable mutation responsible for iron overload,
although 8 mutations of 4 genes have been reported in Japanese patients.
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