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Abstract: 
Haemoglobin Lepore is a rare structurally abnormal haemoglobin (Hb) resulting from δβ rearrangements. It is 
widespread all over the world and in many ethnic groups. Interactions of hemoglobin Lepore with other 
hemoglobinopathies can lead to various clinical phenotypes and causes diagnostic challenges. These cases can 
be diagnosed with adequate knowledge of HPLC and CBC interpretation. The incidence of Hemoglobin Lepore 
in India is very rare due to paucity of data on clinical and hematological literatures. We are here discussing 
variants of hemoglobin Lepore and its association with other hemoglobinopathies like sickle cell anaemia and 
thalassemia by analying their clinical, CBC and HPLC findings. Proper diagnosis of this spectrum of rare 
hemoglobinopathies can assess the disease severity, early recognition of complications and avoidance of 
overtreatment. 
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Introduction

Haemoglobin (Hb) Lepore is a structurally 
abnormal Hb in which the abnormal globin chain 
results from an unequal crossover between the δ 
and β genes, because of a misalignment of 
homologous chromosomes during meiosis [1]. It 
was first identified in the Lepore family, an Italian-
American family, in 1958. [2]Three variants of Hb 
Lepore have been identified, each characterized by 
different gene deletion breakpoints manifesting as 
various clinical outcomes.[3] 

The product of fusion ofδ and β globin genes 
results in poor synthesis of δβ hybrid chains. This 
can be manifested as heterozygous β-thalassemia 
phenotype with mild microcytic hypochromic 
anemia or homozygosity for Hb Lepore with 
phenotype of thalassemia major. Also, compound 
heterozygosity for β-thalassemia and Hb Lepore 
results in the phenotype of thalassemia major or 
thalassemia intermedia. Some cases can be co-
inherited with HbS resulting in a sickling 
disorder.[4-6].  

HPLC separates different hemoglobin variants 
based on their molecular properties, such as size 
and charge. Hemoglobin Lepore will typically 
appear as an additional peak on the chromatogram, 

separate from the normal adult hemoglobin (HbA) 
peak. In the heterozygous condition, Hb Lepore 
constitutes 6-15% of the total hemoglobin, HbA2 
levels are normal or discretely reduced and most 
subjects have increased HbF levels. [7,8] 

The present study was designed to explore the 
possible identification of the Hb Lepore type by 
using cation exchange high performance liquid 
chromatography (CE-HPLC) and to establish its 
correlation with hematologic variables for 
identification of various Hb Lepore phenotypes. 

Methods 

This observational study was done in MKCG 
medical college and hospital, Berhampur, Odisha 
during January 2023-June 2023. Study was 
approved by Institutional Ethics Committee, 
Berhampur University. Informed consent was 
obtained from all individual participants included 
in the study. 

Clinically suspected cases of hemoglobinopathy, 
antenatal, and other cases for family screening were 
evaluated. Basic hematological data were collected 
using Sysmex-XN550. CE-HPLC analysis was 
done on the VARIANT II hemoglobin testing 
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system using the β Thalassemia Short Program 
(Bio-Rad Laboratories, USA) in collaboration with 
multi-disciplinary research unit. For both the 
instruments, all the possible parameters were 
analyzed as per the manufacturer guidelines.  

Results 

Within a span of 6 months, 7 cases of Hb Lepore 
were reported from 3 different families of Southern 
Odisha. Two cases (case 1, 5) presented with fever, 
arthralgia and hepatosplenomegaly. On CBC, 
microcytic hypochromic anemia with increased 
RDW-CV was noted. One of them presented with 
reticulocytosis while other had reticulocytopenia. 
HbA2 was found to be 11.2% (RT- 3.47min) and 
13.2% (RT-3.48min), respectively in case-1 and 5 
with a hump in the downward slope and HbS>60% 
in each of them. Thus, these two cases were 
diagnosed as compound heterozygous for HbS and 
Hb Lepore on HPLC (Fig 1). A 6 years old male 
child (case 2) presented with clinical picture like 
that of β thalassemia major which was proved as a 

case of homozygous Hb Lepore syndrome on 
HPLC (Fig 2).  

CBC finding was severe microcytic hypochromic 
anemia with marked anisopoikilocytosis and 
reticulocytosis. On HPLC, fetal hemoglobin was 
85.9% and HbA2 was 12% with retention time of 
3.43min. Family screening of the case revealed 
both parents (case 3,4) as Hb Lepore heterozygous. 
Father has HbA2-10.1% (RT-3.44min) and mother 
has HbA2-13.8% (RT-3.48min) with a hump in the 
downward slope of the HPLC graph. (Fig 3) 

Another 14 month male child (case 6) with 
transfusion dependence and clinically diagnosed as 
β thalassemia major was found to be double 
heterozygous for Hb lepore and β thalassemia (Fig 
4). CBC showed features of severe haemolytic 
anemia. HPLC showed HbF 36.5%, HbA 43.1% 
and HbA2 5.2% (RT-3.62min) with a hump in the 
downward slope. Father of the patient (case 7) was 
diagnosed as Hb leporeheterozygous (HbA2- 
12.6%) and mother as β thalassemia heterozygote.

Table 1: Hematological Parameters 

 
Table 2: HPLC Findings 
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Figure 1: Double Heterozygote for SCA and HB Lepore   

                   

 
Figure 2: Homozygous Hemoglobin Lepore 
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Figure 3: HB Lepore Heterozygote 

 

 
Figure 4: Heterozygote for Beta Thalassemia and HB Lepore 
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Discussion 

Lepore Hemoglobin results from a 7.4kb deletion 
between the delta and beta globin genes leading to 
production of a hybrid or fused globin chain 
comprising an N-terminal amino acid sequence of a 
delta chain and the C-terminal amino acid sequence 
of a beta chain. Five Hb Lepore variants were 
characterized each with a different crossover 
breakpoint: Hb Lepore Boston Washington, Hb 
Lepore Hollandia, Hb Lepore Baltimore, Hb 
Lepore-Leiden and Hb Lepore ARUP [9]. Hb 
Lepore Boston Washington is the most common 
Lepore variant. It has been found with a low 
frequency in a variety of ethnic groups, mainly in 
Mediterranean countries [10]. 

In all Hb Lepore variants, the synthesis of the 𝛿𝛽 
hybrid chain is significantly lower than that of the 
𝛽-chain, resulting in an overall reduction in non-𝛼-
globin chains [6].The Clinicohematological profile 
of hemoglobin Lepore varies depending on the type 
of hemoglobin Lepore mutation and the number of 
abnormal hemoglobin genes present. In general, 
people with hemoglobin Lepore trait are 
asymptomatic or have mild symptoms, such as mild 
anemia and fatigue. People with homozygous 
hemoglobin Lepore have more severe symptoms, 
such as moderate to severe anemia, splenomegaly, 
and jaundice.[3,5]In compound heterozygotes for 
Hbs S, C, and E with Hb Lepore, the clinical 
phenotypes are extremely variable but, overall, 
resemble those of Hbs S, C, or E/𝛽-thalassemia 
compound state.[6,11] 

In the present study the compound heterozygote for 
Hb Lepore and β thalassemia case was presented 
with clinical features of β thalassemia major though 
HPLC shows Hb A level 43.1%. To reach the final 
diagnosis, HPLC of parents were done. Father of 
the patient was diagnosed as Hb 
leporeheterozygous (HbA2- 12.6%) and mother as 
β thalassemia heterozygote. This concludes in case 
of diagnostic difficulties for hemoglobinopathies, 
HPLC of parents give us a better vision for 
accurate diagnosis. 

The Hb Lepore carriers display a 𝛽-thalassemic 
phenotype with microcytosis and hypochromia. 
The mean cell Hb (MCH) is thought to be the most 
reliable parameter in the Hb Lepore heterozygotes 
(range20-25 pg).[12]Our study population mostly 
presented with mild to moderate anemia (Cases- 1, 
3, 4, 7) and severe anemia in 3 cases (Case-2, 5, 6). 
The red blood cells were often microcytic 
hypochromic with increased RDW.  

In the homozygous state, HbA and HbA2 are 
absent and hemoglobin is made up of HbF and 
Lepore only, the level of Hb Lepore ranging from 
8% to 30% with a mean value of 15%, the 
remainder of Hb being HbF. In heterozygous state, 
the haemoglobin contains HbA, Lepore, HbA2 and 

a variable amount of HbF, the level of Hb Lepore 
ranging between 5% and 15%, with a mean level 
around 10%. [13] The haemoglobin F fraction is 
usually slightly elevated in Lepore trait as 
compared to beta thalassemia trait cases. 
Haemoglobin Lepore homozygous does not have 
any normal haemoglobin A and usually results in a 
phenotype ranging from thalassaemia intermedia to 
major. 

On HPLC analysis with the Bio-Rad Variant Hb 
testing system, Hb Lepore has a similar retention 
time (RT) to HbA2 and Hb E. However in a study 
by Chaibunruanget al, Hb Lepore was identified as 
having a shorter retention time as compared to Hb 
A2. The retention time of HbA2 varies between 
3.63-3.67 min with a mean of 3.65 whereas Hb 
Lepore + HbA2 varies from 3.42–3.43 min with a 
downward hump. The variant haemoglobin is 
quantified at a higher fraction in A2 window than 
for beta thalassemia trait.[14] 

Treatment of Hb Lepore is mostly symptomatic 
management. People with Hb Lepore may need 
blood transfusions to treat anemia. People with 
hemoglobin Lepore trait typically have a good 
prognosis. However, people with homozygous 
hemoglobin Lepore may have a more severe course 
of disease and may experience complications, such 
as heart failure. 

Conclusion  

 Diagnosis of spectrum of Lepore 
hemoglobinopathies may sometimes be challenging 
and misdiagnosis could occur in a routine setting if 
only one diagnostic modality is used.  

Our observation highlights that the correlation of 
HPLC results with proper family studies and 
careful scrutiny of patient’s history results in final 
diagnosis and provide valuable information about 
the impact of this hemoglobinopathy on their 
health. Though presumptive diagnosis can be made 
by HPLC but DNA analysis is essential for 
accurate diagnosis, hence appropriate clinical 
management and genetic counseling. 
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