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Abstract 

Hemoglobin disorders affect over 330,000 newborn infants annually, and account for nearly 3.4% of deaths in 

children less than 5 years of age, and poses as a significant health problem worldwide.[1,2] 

Hemoglobinopathies include a diverse spectrum of inherited disorders of hemoglobin synthesis, ranging from 

thalassemia syndromes (quantitative defects) to structurally abnormal hemoglobin variants (qualitative 

defects).[3,4] Sickle cell disease (SCD) and hemoglobin-D hemoglobinopathy are inherited blood disorders. 

Patients with compound heterozygosity for hemoglobin-D (Hb-D) and hemoglobin-S(Hb-S) have a variable 

clinical course and it is difficult to differentiate these patients from those with homozygous SCD.[1]  Only few 

cases of co-inheritance of structural hemoglobin variants like Hb-S, Hb-D, Hb-E have been described in the 

Indian population.[5] High performance liquid chromatography(HPLC) is an useful tool for the early 

identification of these disorders.[3]Here we present a case of 11 years old girl who presented to the pediatric 

department with history of pain and swelling and restriction of movement in the left hand and wrist since 1 

month. She had complaints of fever for 1 day and no history of any prior trauma to the left hand. She had 

history of recurrent hospitalizations for bone pains, since she was about 8 years old. HPLC was done and she 

was diagnosed as a case of compound heterozygous for SCD and hemoglobinopathy-D. MRI left wrist showed 

early osteomyelitis with surrounding cellulitis changes in the wrist. We present this case due to its rare 

presentation- Compound heterozygosity of hemoglobin-S and hemoglobin-D, presenting as severe 

hemoglobinopathy with bone crisis. 
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Introduction 

A Sickle cell disease (SCD) and hemoglobinopathy-

D are inherited disorders of hemoglobin 

synthesis.[6]Hemoglobin-D occurs due to a mutation 

in codon 121, of the beta globin gene, thus leading to 

substitution of glutamic acid to glycine.[5] Sickle cell 

disease is a heterogeneous disorder that occurs due to 

a single point mutation in the sixth codon of the beta 

globin gene, which leads on to the substitution of 

glutamic acid to valine, thus leading to the formation 

of sickle hemoglobin.[5] As a result of this, the 

normally biconcave, pliable red blood cells assumes a 

sickle shape, which is rigid. Due to their shape, these 

erythrocytes can get trapped in small slow flowing 

vessels, leading to vaso-occlusion. The prevalence of 

sickle cell disease in India is approximately 2-34%, 

and the prevalence of hemoglobin-D in the Indo-Pak 

subcontinent is around 0.86%, which is relatively 

low.[5,6]  In the heterozygous state, Hb-D is 
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hematologically silent, but when associated with 

other hemoglobinopathies like Hb-S, it can lead to a 

severe phenotype. Hence the detection of carriers is 

of extreme importance. We present this case due to 

its rare presentation - Compound heterozygosity of 

hemoglobin-S (Hb-S) and hemoglobin-D (Hb-D), 

presenting as severe hemoglobinopathy necessitating 

recurrent hospitalizations and now presenting with 

bone crisis.   

Case Report: 

A 11years old girl presented to the paediatric 

department with history of left hand and wrist 

swelling and pain since about 1 month, associated 

with restriction of movement in her left wrist. She 

had complaints of fever for 1 day and no history of 

any prior trauma to the left hand. Patient also had a 

history of recurrent hospitalizations for bone pains, 

since she was about 8 years old. HPLC was done and 

she was diagnosed as a case of compound 

heterozygous for SCD and hemoglobinopathy-D. 

USG abdomen showed splenomegaly. X-RAY of 

both wrists [Figure 1] was done and MRI left wrist 

was done - showed early osteomyelitis with 

surrounding cellulitis changes in the wrist.  

Patients Hb was 11.3g/dl, RDW- 19.5%, platelet- 

2.32 lakhs/cu mm, TC- 5,340, DC- N- 58.2% L- 

32.4% M- 4.3% E-4.9% B- 0.2%, Retic count- 1.8%, 

CRP- 24.5, PT- 12.8, INR- 1.11, APTT- 35.3. 

Peripheral smear showed sickle cells. Wound swab 

showed no growth, sickling test done (with Sodium 

Metabisulphite method) was positive [Figure 2]. 

HPLC test was done, which showed features 

suggestive of compound heterozygous for HbS and 

HbD (S window- 28.3% and unknown- 42.2%), HbF- 

19.6%, HbA2- 1.1%. Patient was taken up for 

surgery. Bone culture sent from the operation theatre 

also showed no growth. 

 

Figure 1- X-RAY both wrists 

 

 

Figure 2- Sickling test positive 

 

Discussion: 

Hemoglobinopathies are a group of inherited 

disorders with diverse presentations ranging from 

thalassemia syndromes to hemoglobin variants with 

abnormal structure.[3,6] They usually occur due to 

single gene disorders leading to abnormalities in 

hemoglobin production and function.[6] It is 

extremely important to identify these disorders from 

an epidemiological point of view, for the prevention 
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of more serious hemoglobin disorders.[3] Sickle cell 

disease (SCD) is the most common 

hemoglobinopathy that is seen globally.[6] Under 

conditions of low oxygen tension, the abnormal Hb-S 

in SCD undergoes polymerization leading to the 

formation of fragile sickle shaped cells. This in turn 

leads to hemolytic anemia and vaso-occlusion of 

blood vessels.[6]
 

Hemoglobin D is usually hematologically silent when 

present in the heterozygous state.[7] Sickle cell trait 

is also generally benign since the concentration of 

Hb-A is more than 50% in these patients, which in 

turn prevents the polymerization of the remaining 

Hb-S under physiologic conditions.[8] However, 

when it is associated with other hemoglobinopathies 

as a compound heterozygous, it can lead to a severe 

clinical phenotype, the most serious of these being 

hemoglobin-S.[7] Hemoglobin-D in heterozygous 

state may combine with hemoglobin-S, which can 

manifest as moderate to severe (HbSD) 

hemoglobinopathy as seen with our case.[6,7]
  
HPLC 

aids in the rapid and accurate detection of 

hemoglobinopathies and its variants, and hence 

serves as an useful tool for the early detection and 

management of hemoglobinopathies and its 

complications.[3] 

The most common complication in patients with 

sickle cell disease, which requires hospital admission 

includes vaso-occlusive crises and osteomyelitis.[9] 

Vaso-occlusive crisis can occur in any organ, but it 

commonly involves the bone, in which case, the 

patient presents with intense bone pain localized to 

one or more areas of their skeleton, as seen in our 

case.[9] MRI is a very sensitive imaging technique 

for detecting bone involvement.[9] However, MRI is 

not helpful in distinguishing between 

infarction/infection and infarction/increased marrow 

haemopoiesis in sickle cell disease.[9]
 

Sickle cell patients also have increased susceptibility 

to infections- osteomyelitis.[9] Salmonella being the 

most common cause of osteomyelitis in patients with 

SCD, followed by staphylococcus aureus and gram-

negative enteric bacilli.[9,10] However, in our case, 

bone culture showed no growth. 

Conclusion: 

In our case study patient had developed bone crises 

due to her inherited disorder - Compound 

heterozygous of hemoglobin-S (Hb-S) and 

hemoglobin-D (Hb-D), presenting as severe 

hemoglobinopathy. If the diagnosis of compound 

heterozygosity of hemoglobin-S (Hb-S) and 

hemoglobin-D (Hb-D) is missed, it results in long 

lasting functional sequalae. So early identification, 

creating awareness, and educating the maternal and 

paternal blood relatives of patients with 

hemoglobinopathy for screening, molecular analysis, 

genetic counselling is necessary, so as to stop the 

disease before it passes on to the next generation. 

Declaration Of Patient Consent  

The authors certify that they have obtained all 

appropriate patient consent forms. They have given 

their written informed consent for publication . 
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