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Abstract 

Hemoglobin Hammersmith is a rare unstable variant of hemoglobin with decreased oxygen affinity. We report the case 
of a 3-year-old Colombian girl that initially consulted due to a presumptive diagnosis of iron deficiency anemia. During 
the evaluation we noticed typical features of chronic hemolytic anemia such as hepatosplenomegaly, jaundice and 
indirect hyperbilirubinemia; with the presence of target cells and intraerythrocytic inclusions with appearance of 
tactoids in the peripheral blood smear. The diagnosis of hemoglobin Hammersmith was confirmed through DNA 
sequencing revealing a pathogenic heterozygous variant in the beta globin chain gene due to a de novo mutation.  
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1. Introduction

Currently more than 1500 variants of hemoglobin have been described and approximately 150 are classified as 
unstable. Hemoglobin Hammersmith is known for being the second most common unstable hemoglobinopathy. These 
variants of hemoglobin are characterized by molecular changes that produce easy deoxygenation with a lower solubility 
of hemoglobin, causing secondary precipitation and formation of intra-erythrocyte inclusions. Thus, leading to 
erythrocyte damage and chronic hemolysis of varying severity. This instability is the product of a structural alteration 
in the globin chains as a result of point mutations, specifically in the beta-globin chain.[1]

We present the case of a 3-year-old female patient with a chronic non-immune hemolytic anemia associated with an 
electrophoretically silent hemoglobin, secondary to hemoglobin Hammersmith. Having knowledge of this pathology, 
can lead physicians to suspect its presence in cases of chronic non-immune hemolytic anemia with an apparently normal 
hemoglobin electrophoresis. By suspecting this hemoglobin subtype a timely molecular study can be made and 
subsequently obtain better diagnostic precision.  

2. Case presentation

A 3-year-old Colombian girl is referred for outpatient pediatric hematology consultation with a presumptive diagnosis 
of iron deficiency anemia. She has a history of jaundice that was first noticed at 5 months of age with blood workup 
positive for macrocytic anemia, reticulocytosis, indirect hyperbilirubinemia and a negative direct Coombs test. Bone 
marrow biopsy revealed a normocellular bone marrow with erythroid relationship inversion due to marked erythroid 
hyperplasia and megaloblastic changes in the red line, without the presence of malignant cells. The patient was born by 
normal vaginal delivery at term, as the first child of non-consanguineous parents with a birth weight of 2,550 grams.  
Family history includes hypothyroidism in the mother that started during pregnancy, mild preeclampsia and long-
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standing jaundice. Also, her maternal grandmother presented diabetes mellitus type 2 and hypothyroidism. Further 
past medical history is negative apart from iron supplementation during 45 days at 5 months of age.  Parents report 
that the patient presents occasional abdominal pain predominantly at night and deny episodes of drowsiness, fatigue, 
or respiratory distress in the patient.  

At physical examination, the patient was hemodynamically stable with adequate oxygenation, scleral jaundice and a 
palpable spleen 5 cm below the left costal flank. The rest of the exam was within normal limits. Given the patient’s 
history and findings, we began the study for hemolytic anemia. Peripheral blood smear revealed dianocytes and 
suggested the presence of tactoids which indicated a likely diagnosis of hemoglobin C disease. Direct and fractional 
Coombs were reported negative. Hemoglobin (Hb) electrophoresis in alkaline medium reported: Hb A: 77.5%, Hb A2: 
3.2%, Fetal Hb: 19.3% whereas in acid medium: Hb A: 69.6%, Hb A1 plus fetal Hb: 30.4%. Erythrocyte osmotic fragility 
was normal. Glucose-6-phosphate- dehydrogenase and pyruvate kinase levels were normal. Flow cytometry for 
paroxysmal nocturnal hemoglobinuria was negative. Abdominal ultrasound reported splenomegaly of 122 millimeters, 
as the only remarkable finding without biliary lithiasis. Echocardiogram was negative for pulmonary hypertension. 

After initial evaluation the patient persisted with mild anemia and predominantly indirect hyperbilirubinemia, without 
dyspnea or fatigue.  All the while maintaining a normal appetite, with her growth being appropriate for her sex and age; 
at 50th weight percentile and 15th height percentile.  Furthermore, red blood cell transfusion demand is low with 
requirement of one annual transfusion when the anemia was exacerbated by viral infections. Figures 1 to 6 show the 
evolution of different hematological parameters related to chronic hemolytic anemia of the patient.  

 

Figure 1 Hemoglobin levels 

 

Figure 2 Mean corpuscular volume 
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Figure 3 Red blood cell distribution width 

 

Figure 4 Reticulocyte count/μL. 

 

Figure 5 Lactate dehydrogenase levels 
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Figure 6 Bilirubin levels 

Given the patient’s clinical features, laboratory findings and a silent hemoglobin electrophoresis that revealed a 
significantly high hemoglobin F fraction, we suspected an unstable hemoglobinopathy. Exome genetic study was 
requested in order to analyze the genes of the globin chains. It reported a pathogenic heterozygous variant in the beta 
globin chain gene (c.128T>C) due to a de novo mutation. This variant is known as hemoglobin Hammersmith, 
confirming that the patient’s non-immune hemolytic anemia was due to an unstable hemoglobinopathy. 

3. Discussion 

Hemoglobin Hammersmith is a variant of hemoglobin in which a mutation occurs in the beta chain of the molecule. 
There is a substitution of phenylalanine for a serine at the level of codon 42 (β 42 (CD1) Phe → Ser) that induces a 
denaturation and precipitation of the hemoglobin molecule, giving rise to the formation of hemichromes.[2] The end 
result is an unstable hemoglobin molecule that has a decreased affinity for oxygen and it leads to membrane damage 
with early erythrocyte destruction.[3] 

The first case was described in 1964 by Grimes et al. [4], while studying a female patient with "idiopathic anemia with 
Heinz bodies" at Hammersmith Hospital in London, England (Royal Postgraduate Medical School, Hammersmith 
Hospital). Since then, approximately 19 cases of this disease have been reported in the literature.[5] Cases have been 
reported in different ethnic groups and most have been females with only two patients being male. While most 
described cases of hemoglobin Hammersmith are reported as spontaneous mutations, this condition behaves in an 
autosomal dominant pattern. The carrier has a 50% chance of passing the diseased allele to an offspring.  

The molecular abnormality of hemoglobin Hammersmith produces a partial change in the functional properties of the 
structure [6], which is therefore not detected with routine hemoglobin electrophoresis as it is not reflected by abnormal 
banding [7]. However, some studies have reported abnormal levels of HbF and HbA2[8,9,10], which can be seen in this case 
with our patient presenting high levels of HbF. 

The preferred method for the diagnosis of hemoglobin Hammersmith is by mutation detection with DNA analysis [11].  
The HBB, HBA1 and HBA2 gene sequences are analyzed by gene-specific polymerase chain reaction (PCR) and the HBB: 
c.128T>C (TTT>TCT, Phe→ Ser) mutation at codon 42 of the beta globin gene is the confirmatory outcome to diagnose 
this condition. Early prenatal diagnosis can be made, as presented by one reported case through beta-globin gene 
sequencing from DNA extracted from chorionic villi sampling [8]. 

The clinical presentation of the unstable hemoglobinopathies may vary from asymptomatic to severe hemolysis 
resulting in anemia, splenomegaly, jaundice and pigmenturia. The complications are given by exacerbation of the 
hemolytic anemia secondary to oxidative stress caused by infections or medications, and gallbladder lithiasis which is 
frequent in chronic hemolytic processes [1]. Supportive treatment is given and splenectomy may be considered for the 
management of recurrent severe hemolytic anemia. 
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4. Conclusion 

Unstable hemoglobins are rare variants that should be suspected in patients with chronic nonimmune hemolytic anemia 
without a clear etiology and with silent hemoglobin electrophoresis; nonetheless high levels of fetal hemoglobin should 
not exclude the diagnosis. Hemoglobin Hammersmith is second unstable hemoglobin in frequency, highlighting the 
importance of knowing the pathology. Supportive treatment is given and splenectomy may be considered for the 
management of severe cases with high transfusion demand. Knowing this pathology allows us to suspect it in cases of 
chronic nonimmune hemolytic anemia; favoring accurate and timely diagnostic confirmation by DNA analysis.  
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