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Abstract
Introduction: Iron deficiency anemia has not only been rarely seen among hemoglobin H disease patients but can mask the diagnosis of hemoglobin H disease also.

Case Presentation: A 50-year-old Thai woman had marked and progressive anemia with just splenomegaly on the physical examination. Her blood tests showed: Hb 
3.8 g%, MCV 50.4 fl, MCH 15.4 pg, ferritin 5.0 ng/ml, serum iron 33 ug/dl, TIBC 123 ug/dl, the Hb analysis using the high-performance liquid chromatography 
method found only A2A, Hb A2 2.1 %. Iron deficiency anemia was diagnosed and continuously treated with the oral iron tablets. After two months of treatment, her 
blood showed: Hb 7.7 g%, MCV 69.3 fl, MCH 20.5 pg, reticulocyte 6.0 %, ferritin 6.2 ng/ml, Hb analysis showed: A2AH Bart, Hb A2 1.7 %. The diagnosis of Hb 
H disease was added. Later Hb H was confirmed by the positive PCR for alpha thalassemia-1, Southeast Asian deletion and alpha thalassemia-2, 3.7 kb deletion, 
genes. After five months of the iron treatment, Hb 8.8 g%, MCV 59.3 fl, MCH 16.7 pg, ferritin 110.7 ng/ml, Hb analysis: A2ABartH, Hb A2 1.4 %. The band of Hb 
H was found after Hb concentration was raised even though the ferritin level was still low. 

Conclusion: The absence or presence of Hb H band of the Hb H disease patient on Hb electrophoresis seemingly depended on the hemoglobin concentration more 
than the sufficiency of the iron storage.
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Introduction
Hemoglobin H (Hb H) disease is a genetic disease resulted from 

the co-inheritance of alpha-thalassemia-1 and alpha-thalassemia-2 
heterozygosity. Its main clinical manifestation is mild to moderate 
hemolytic microcytic anemia, Hb 10.0 ± 1.2 g%, MCV   67 ± 7 fl, MCH 
19 ± 2 pg [1] or thalassemia intermedia. As other chronic hemolytic 
diseases [2], the iron storage, represented by the serum ferritin, is 
usually normal or increased in this disease [3,4], as compared with the 
normal control [5]. Moreover 73.9 % of Hb H disease patients have 
an iron overload [6] although most cases do not need regular blood 
transfusion [7]. 

On the contrary, iron deficiency anemia has been rarely reported 
among Hb H disease patients. Besides the rarity, iron deficiency anemia 
can mask the diagnosis of Hb H disease by causing the disappearance of 
Hb H band on the Hb analysis [8]. Now we report a new case of the iron 
deficiency anemia in the patient with Hb H disease that was confirmed 
by the genetic approval.

Case presentation
A 50-year-old Thai menopausal woman presented gradually 

progressive fatigue, frequent fainting and pallor for three months, no 
obvious blood loss. The physical examination showed moderate to 
marked pallor without jaundice and just palpable splenomegaly. 

The blood tested: Hb 3.8 g%, Hct 12.4 %, MCV 50.4 fl, MCH 15.4 
pg, MCHC 30.5 g%, RDW 32.3 %, WBC 8,400/mm3, platelet 526,000/
mm3, ferritin 5.0 ng/ml, serum iron 33 mcg/dl (normal 35-165), TIBC 

123 mcg/dl (normal 200-360), cholesterol 113 mg%, albumin 3.5 g%, 
globulin 3.0 g%, total bilirubin 0.3 mg%, direct bilirubin 0.1 mg%, 
alkaline phosphatase 72 U/L, SGOT 14 U/L, SGPT 11 U/L, creatinine 
0.97 mg%, serum erythropoietin > 200 mIU/ml (normal 2.60-34.0). 
The gastroscopy revealed minimal Mallory-Weiss tear 2 points while 
the colonoscopy revealed unremarkable study.

The hemoglobin analysis using the high-performance liquid 
chromatography (HPLC) method (BioRad®): A2A, Hb A2 2.1 %, Hb F 
0 %.

She was diagnosed as having severe iron deficiency anemia and 
continuously treated with the iron tablets and folic acid for 2 months. 
The blood was tested again: Hb 7.7 g%, Hct 26.1 %, MCV 69.3 fl, MCH 
20.5 pg, MCHC 29.6 g%, RDW 20.7 %, WBC 9,100/mm3, platelet 
306,000/mm3, reticulocyte 6.0 %, ferritin 6.2 ng/ml, serum iron 50 
mcg/dl, transferrin 267.9 mg/dL, Hb analysis using the HPLC method: 
A2AH Bart, Hb F 0.8 %, Hb A2 1.7 %

Besides iron deficiency anemia, the diagnosis of Hb H disease was 
added and the treatment with iron tablets was still going on. After 5 
months of treatment: Hb 8.8 g%, Hct 31.2 %, WBC 6,100/mm3, MCV 
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The only one clue to suspect that our patient should not have pure 
IDA is the just palpable splenomegaly which can be found around 20.5 
% of Hb H disease patients [12]. The MCV and MCH among IDA 
with Hb concentration 6.2-13.6 g% are 61.2-79.6 fl and 17.0-26.1 pg 
[17] whereas those of Hb H disease are 43.9-75.1 fl and 15.1-28.0 pg, 
respectively [12]. Both are mostly overlap between two entities. The 
MCV and MCH during IDA in our case were 50.4 fl and 15.4 pg which 
appeared closely similar to those of Hb H disease but less than those 
of the IDA. However, it could not be simply concluded because the Hb 
concentration in our patient was 3.8 g%, less than 6.2 g% of the IDA 
group and there is the correlation between the Hb concentration and 
the MCV in IDA patients, viz., the lower Hb concentration the lower 
MCV [18].  

Conclusion
A 50-year-old Thai woman presented with marked microcytic 

anemia due to iron deficiency. After the iron treatment, hemoglobin 
H band could be detected. Therefore, the hemoglobin analysis 
should be delayed in cases with suspected thalassemia during having 
severe iron deficiency anemia until the iron fortification could be 
completed. 
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59.3 fl, MCH 16.7 pg, platelet 249,000/mm3, ferritin 110.7 ng/ml, Hb 
analysis using the HPLC method: A2AH Bart, Hb A2 1.4 %, Hb F 0.2 
%. Afterwards, her Hb concentration could be kept between 8.1-9.5 g% 
while the serum ferritin was between 64.6-254.8 ng/ml.

The PCR for alpha-thalassemia-1 was tested positive for Southeast 
Asian (SEA) deletion, and for alpha-thalassemia-2 was positive for 3.7 
kb deletion genotypes.

The important data before and 2 and 5 months after the iron therapy 
were summarized in the Table 1. 

Discussion
The diagnosis of Hb H disease in our case depended on the 

document of Hb H bands in the second and the third Hb analyses 
which were significantly sharp peak on the chromatogram by the 
HPLC method [9] and later it was confirmed by the genotype study 
and finally found positive for SEA and 3.7 kb deletions, the common 
genetic co-inheritance of Hb H disease [10]. Likewise, the iron 
deficiency anemia was diagnosed because the serum ferritin level was 
less than 30 ng/ml [11].

When our patient had the Hb level of 3.8 g%, the Hb H band was 
not apparent on Hb analysis. After 2-month iron therapy, the Hb level 
was raised to 7.7 g% and the Hb H band was firstly apparent although 
the serum ferritin was still less than 30 ng/ml. The appearance of Hb H 
band seemingly depended on the hemoglobin concentration, regardless 
of the adequacy of serum ferritin. Because in Taiwan, the percentage 
of Hb H in Hb H disease patients was found ranging from 0.7 to 29.7 
% whereas the lowest Hb concentration was 5.5 g% or more [12]. 
Likewise, Hb H band in Hb H disease patient who was complicated by 
active rheumatoid arthritis was absent while Hb concentration was 4.4 
g%, it became equivocal at Hb of 7.0 g%, and it obviously appeared at 
Hb of 7.9 g% [13].

While the IDA is diagnosed, other causes of microcytic anemia 
should also be considered particularly thalassemia [14]. Our case 
showed that one time of Hb analysis, the common investigation for 
thalassemia, was not enough. The Hb analysis should be repeated if 
the Hb which is expected to increase 1-2 g% every two weeks of iron 
therapy for iron deficiency anemia does not become normal within 3-4 
months of treatment [14] particularly in case of adequate iron storage. 

The effect of the iron deficiency anemia upon the outcome of Hb 
analysis has been well recognized, for instance: the percentage of Hb 
E in Hb E trait with IDA is found to be 20.5 % and becomes 25.5 % 
after the iron therapy [15]. In beta thalassemia traits with IDA, the 
percentage of Hb A2 was found to be 5.4+0.86 %, range 3.8-7.0 % and 
significantly increased to 5.8+0.78 % after the iron treatment [16]. And 
IDA could also completely mask Hb H in Hb H disease [8]. With all 
these documents, Hb analysis should be postponed in cases of suspected 
thalassemia during having severe IDA until the iron fortification will be 
completed.

Month before 2 months Rx 5 months Rx
Hb (g%) 3.8 7.7 8.8
Hct (%) 12.4 26.1 31.2

MCV (fl) 50.4 69.3 59.3
MCH (pg) 15.4 20.5 16.7

Ferritin (ng/ml) 5 6.2 110.7
Hb analysis A2A A2ABartH A2ABartH

Table 1. The important data before and 2 and 5 months after the iron therapy
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