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Key to the Case Scenarios 

Case 1 

 This child has β-thalassaemia major. 

 Both of the parents have raised Hb-A2. There is almost no 

Hb-A in the child that indicates a homozygous βo-

thalassaemia mutation. Almost all of the βo-mutations in 

Pakistan are not linked to the Xmn-I polymorphism. 

Therefore this patient most likely will have the Xmn-I -/- 

genotype. 

 The parents should be counselled to use prenatal diagnosis 

in all subsequent pregnancies. They should also be advised 

to have extended family screening. 

Case 2 

 This patient has Hb-S/β-thalassaemia. The main 

differential diagnosis includes homozygous sickle cell 

disease. But the latter is not hypochromic microcytic.
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 The diagnosis is also confirmed by the parent’s study that 

shows Hb-S trait in the father and β-thalassaemia trait in 

the mother. 

 Sickling test is not required because the sickle cells are 

visible on the peripheral smear. Had the parents not been 

available, PCR would have been useful. 

 In spite of the severe abnormality the boy has reached 16 

years of age with occasional blood transfusions. His 

electrophoresis shows raised Hb-F that is because of the 

accompanying β-thalassaemia. In addition, the Hb-S 

mutation in Pakistan is strongly linked to the Xmn-I 

polymorphism that is an additional reason for the raised 

Hb-F. The presence of raised Hb-F is the reason for the 

mildness of the disease. 

Case 3 

 This girl has a severe form of β-thalassaemia intermedia. 

 In the absence of any transfusions the child shows 

evidence of some β-globin synthesis manifested by the 

presence of significant amount of Hb-A on electrophoresis. 

This means that one of the parents has a β+-mutation. The 

commonest β+-mutation in Pakistan is Cap+1 (A-C). The 

mother appears to be a carrier of Cap+1 because here Hb-

A2 is not increased that is quite typical of the Cap+1 

mutation. 

 The parents should be counselled to use prenatal diagnosis 

in the subsequent pregnancies. The mother should also be 

explained about the Cap+1 mutation and that it is a silent 

mutation that cannot be detected by ordinary blood tests 

like electrophoresis. If the carrier screening is to be done 

in the mother’s side of the family then it should be done by 

PCR. 
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 Case 4 

 This girl has Hb-H disease because she has hypochromic 

microcytic anaemia and the electrophoresis shows a 

significant amount of fast moving band in the region of Hb-

H. 

 She is most likely carrying the --/-α genotype. She could 

also be carrying a non deletional α-thalassaemia mutation. 

Whether it is deletional or point mutation type of Hb-H 

disease, though of academic interest, can be found by PCR 

or sequencing of the α-globin genes. 

 A supravital staining for Hb-H inclusions on a fresh blood 

sample can be useful for the diagnosis of Hb-H disease. 

The severity in Hb-H disease is of moderate nature that can 

be managed by occasional blood transfusions and iron 

chelation therapy when required. 

 There is no bar for the marriage. If the marriage is 

arranged within the family then the parents must ensure 

that the spouse does not have α-thalassaemia (-α/αα or --

/αα) otherwise a child with Hb-H disease or Hb-Barts 

hydrops fetalis could be born. The chances of α-

thalassaemia abnormality would be many times higher in 

the cousins than in the unrelated people. 

Case 5 

 This patient most likely has Hb-D/β-thalassaemia. He has 

hypochromic microcytic blood picture with a single band in 

the region of Hb-D. His Hb-A2 appears to be raised. The 

main differential diagnosis is homozygous Hb-D in which 

Hb-A2 is not increased. The other differential diagnoses 

include Hb-S/β-thalassaemia, sickle cell disease and Hb-

D/Hb-S disease. In all of the sickling disorders Hb-F is 
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increased and these have a severe phenotype. Out of the 

three only Hb-S/β-thalassaemia is hypochromic microcytic. 

 The most likely genotype in this patient is Hb-D/βo-

thalassaemia. The patient is making Hb-D and Hb-A2 but 

no Hb-A. The Hb-D is being produced from one 

chromosome and the absence of Hb-A indicates that there 

is a βo-thalassaemia mutation on the other chromosome. 

 The diagnosis can be confirmed by demonstrating Hb-D in 

one parent and β-thalassaemia in the other. If the parents 

are not available then PCR may be done. 

 Care is required in correctly identifying Hb-D/β-

thalassaemia. Once identified it should be treated as β-

thalassaemia trait because the β-thalassaemia component 

can be passed on to the next generation. The individuals 

with Hb-D/β-thalassaemia should be counseled to get their 

spouses tested for thalassaemia before marriage or at least 

before planning a pregnancy. 

Case 6 

 This girl has Hb-E disease. The main differential diagnosis 

includes Hb-E/β-thalassaemia and Hb-C disease. Hb-E/β-

thalassaemia is a much more severe disease than 

homozygous Hb-E disease and it also has a raised Hb-F. 

Hb-C is extremely rare in Pakistan, it is not hypochromic 

microcytic and the blood film shows numerous target cells. 

 The diagnosis can be confirmed by parent’s study or by 

PCR if the parents are not available. 

 Hb-E is an abnormal haemoglobin that causes haemolytic 

anaemia because of its instability. In addition the Hb-E 

mutation also causes an abnormal splicing resulting in a 

mild thalassaemia effect. Consequently its phenotype is 

always less severe than the typical βo-thalassaemia. Hb-E 
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is sometimes linked to the Xmn-I polymorphism. Since this 

patient does not have significant rise in Hb-F, Xmn-I 

polymorphism does not appear to be playing its part. 

Another factor that can further lessen the severity of Hb-E 

is an interaction by α-thalassaemia. This can only be 

confirmed by PCR. 

 Hb-E disease is a relatively mild disorder that requires 

occasional blood transfusions and iron chelation when 

required. The girl can get married but care should be taken 

to get the spouse tested for β-thalassaemia before 

marriage or before planning a pregnancy. 

Case 7 

 This child has two haematological abnormalities. It may be 

called a compound hetrozygote of β-thalassaemia trait and 

hereditary elyptocytosis. 

 The β-thalassaemia component can be confirmed by PCR 

but genetic testing for the elyptocytosis, although possible, 

is not widely available. 

 Both of these disorders cause shortening of the red cell life 

span. Consequently the compound heterozygotes can 

develop haemolytic anaemia of more severe nature that 

may require occasional blood transfusions. 

Case 8 

 The transfusion dependency and bone marrow morphology 

in this child are quite suggestive of congenital 

dyserythropoietic anaemia (CDA) Hereditary Erythroblast 

Multinuclearity type. 

 The patient also has β-thalassaemia trait that itself causes 

some degree of dyserythropoiesis. The typical bone 

marrow morphology in this patient is highly suggestive of 
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CDA. Co-existence of the two disorders is likely to increase 

the overall phenotypic severity in this child. 

 The β-thalassaemia component can be confirmed by PCR. 

The diagnosis of the CDA component may be tested by 

acidified serum test. Genetic analysis for CDA can also be 

done at some reference lab. 

Case 9 

 The history and the finding of Plasmodium falciparum 

gametocytes are highly suggestive of malaria. The patient 

also has β-thalassaemia trait. 

 P. falciparum is known to cause intravascular haemolysis 

and anaemia. But what is unusual in this patient is the co-

existence of the two disorders. All clinically significant 

genetic haemoglobin disorders provide protection against 

malaria especially the P. falciparum infection. But the 

protection is not absolute. 

 This patient should be tested by PCR to reconfirm 

thalassaemia because malaria is also known to cause some 

rise in Hb-A2 level. 

Case 10 

 This lady has hypochromic microcytic anaemia and 

electrophoresis shows a single band in the region of Hb-

D/S. Hb-A2 is not increased. Most likely she has 

homozygous Hb-D disease with iron deficiency anaemia. It 

is not Hb-D/β-thalassaemia because Hb-A2 is not 

increased. Hb-S/β-thalassaemia is also excluded because 

Hb-F is not increased. The rare combination of Hb-D/Hb-S 

is a clinically severe disorder that is not hypochromic 

microcytic and also has slightly raised Hb-F.  
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 The anaemia in this patient is most likely due to 

concomitant iron deficiency. 

 In all patients with a band in the region of Hb-D/S sickling 

test should be done. Serum ferritin should also be done to 

establish iron deficiency. Parent’s study or PCR may be 

done to resolve any ambiguity. 

 Homozygous Hb-D disease is a clinically insignificant 

disorder. Its combination with all other genetic 

haemoglobin disorders except Hb-S is harmless. Therefore 

the spouse of this lady should be tested for Hb-S trait. If 

the spouse has Hb-S trait prenatal diagnosis should be 

offered otherwise only reassurance is required.  

Case 11 

 The most likely diagnosis is silent β-thalassaemia trait 

because the red cell indices and the Hb-A2 are within 

normal limits. The only abnormality is a borderline MCH. 

The possibility of non-paternity should also be kept in 

mind. 

 The child appears to have inherited a typical βo-mutation 

from the mother and a silent thalassaemia mutation from 

the father. This combination usually results in a severe 

thalassaemia intermedia phenotype. 

 The Cap+1 (A-C) is the most common silent β-

thalassaemia mutation in Pakistan. It can only be identified 

by PCR. The individual should be counselled that his 

genetic defect cannot be detected by ordinary blood tests. 

His other family members should be tested by PCR if 

extended family testing is planned. 
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Case 12 

 This individual has homozygous δβ-thalassaemia. The 

most significant feature in this case is the presence of 

100% Hb-F. Hb-A and Hb-A2 are completely absent. 

 δβ-thalassaemia in Pakistan is caused by a large deletion 

involving the Gγ, δ, and β-globin genes. The deletion 

spares the Aγ-globin gene. Almost all patients with this 

mutation have a strong linkage to the Xmn-I 

polymorphism. These patients compensate for the absence 

of β-globin chains by enhanced production of Hb-F. They 

do not form any Hb-A2 and Hb-A. 

 The child has inherited a typical β-thalassaemia mutation 

from the mother and heterozygous δβ-thalassaemia 

mutation from the father. Consequently the child does not 

have any functional β-globin gene and has the phenotype 

of thalassaemia major. 

 The δβ-thalassaemia can be diagnosed by Gap PCR 

(Chapter 14). It is important to know that in a homozygote 

of δβ-thalassaemia both of the β-globin genes are deleted 

therefore PCR for any β-thalassaemia mutation will not 

result in any amplification. 

Case 13 

 The lady most likely has Hb-E trait. The differential 

diagnosis includes Hb-C trait. The latter is extremely rare 

in Pakistan and does not have hypochromic microcytic 

picture. 

 The distinction between Hb-E and Hb-C can be made by 

HPLC or PCR. Hb-E and Hb-A2 have the same 

electrophoretic mobility. The two can be differentiated from 

each other by the quantity. Hb-A2 is never increased to 
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above 10%. Whereas the quantity of Hb-E is between 25-

40%. The amount of Hb-E may vary in some individuals 

due to a co-incidental α-thalassaemia or a recent blood 

transfusion. 

 Hb-E is a clinically significant abnormality. When co-

inherited with β-thalassaemia trait it causes a severe form 

of non-transfusion dependent thalassaemia. The carriers of 

Hb-E should be treated like β-thalassaemia trait. 

Case 14 

 Chills and rigors are not uncommon after the start of blood 

transfusion. These could develop if cold blood is 

administered rapidly. But these could also be the first 

symptoms of more serious complications like allergic 

reaction or even mismatched blood transfusion reaction. 

The symptoms should not be taken lightly and the cause 

should be ascertained and appropriate remedial actions 

should be taken. 

Case 15 

 These symptoms are highly suggestive of an anti-leukocyte 

antibody that develops in some patients getting multiple 

blood transfusions. Such patients are managed by giving 

leukodepleted blood. The latter can be achieved by using 

special filters installed in the transfusion line. Alternatively 

washed red cells can be used. 

Case 16 

 Many patients of thalassaemia, especially those who are 

chronically under-transfused or who have impaired cardiac 

function due to iron deposition, may develop dyspnoea due 

to cardiac decompensation when blood is transfused 

rapidly. These patients should be given blood at a slow rate 
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and they should also be given diuretics. Dyspnoea may also 

be a symptom of TRALI that is a rare complication of blood 

transfusion.  

Case 17 

 These symptoms are suggestive of a delayed haemolytic 

transfusion reaction. The patients on repeated blood 

transfusions are likely to develop antibodies against the 

blood group antigens that they do not possess. For 

example an Rh-D negative patient if transfused with Rh-D 

positive blood will develop anti Rh-D antibodies. On a 

subsequent transfusion with Rh-D positive blood the 

patient will develop haemolysis of the transfused red cells 

due to the preformed antibodies. Unlike the ABO 

incompatibility, haemolytic transfusion reactions due to the 

minor blood group antigens are not very severe and these 

typically develop late after transfusion. The common 

symptoms include jaundice and failure to achieve the 

desired haemoglobin. The minor blood group antigens 

causing delayed transfusion reactions include antigens of 

the Rh, Kell, Duffy, and Kidd blood group systems. The 

problem can be managed by identifying the antibody 

specificity and by giving transfusion of blood negative for 

that antigen. The transfusion of haemolysed blood can also 

cause similar symptoms. 

Case 18 

 Post transfusion hepatitis B and C may develop if the donor 

blood contains the viruses. Since the incubation period of 

these infections is fairly long the abnormality may be 

discovered long after the transfusion of a contaminated 

blood. 
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Case 19 

 Failure to achieve the expected rise in haemoglobin after a 

blood transfusion is common problem in thalassaemia. The 

phenomenon is most commonly seen in the chronically 

under transfused patients. Chronic anaemia results in a 

perpetual cycle of marrow expansion, hypersplenism, 

haemodilution and more anaemia. Consequently the 

transfusion requirements also start increasing. The 

problem can be solved by putting the patient on a high 

transfusion regimen. 

 Increasing blood requirement can also result from the 

development of anti-red cell alloantibodies. A transient red 

cell aplasia due to Parvovirus B19 infection is a self-limiting 

disorder and does not stay for very long. 

Case 20 

 Serum ferritin is the best and most widely available method 

for measuring iron status in patients of thalassaemia. Its 

limitations include false high level in acute phase reaction 

and liver disease. It may not give an accurate estimation 

of iron status when the iron load is very high. It is 

important to dilute the samples at least ten times before 

analysis for samples having ferritin level above 1000 

ng/mL. 

Case 21 

 The most suitable blood product for a newly diagnosed 

patient of thalassaemia is “Packed red cells not older than 

1-2 week”. Blood older than two weeks, although useful for 

most situations, is not considered good for patients 

requiring repeated blood transfusions. 
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Case 22 

 This patient has thalassaemia intermedia. Although the 

patient is maintaining haemoglobin above 7.0 g/dL without 

blood transfusions but his short stature indicates that his 

growth is being impaired. Therefore some sort of 

intervention is required. In the past splenectomy was a 

common option for such patients. But these days it is 

seldom performed. The best option for this patient would 

be a trial of Hydroxyurea starting at 15 mg/kg/day 

increasing to 20 mg/kg/day if the patient responds. 

Case 23 

 The best screening method for a work load of around 250 

transfusions per month would be a semi-automated ELISA. 

The method is sensitive as well as cheap for a Pakistani 

setting. RDTs are not sensitive enough for use in blood 

transfusion practice. 

Case 24 

 Deferasirox at a starting dose of 20 mg/kg/day is the best 

iron chelator for a two years old child with thalassaemia. 

The compliance is good as compared to desferrioxamine 

which can be used as a second line drug. 

Case 25 

 The history of iron chelation and the serum ferritin of 3500 

ng/mL indicate that the patient is markedly overloaded 

with iron. The iron that gets in to the tissues is very difficult 

to remove and requires vigorous iron chelation. The best 

choice would be to give 50 mg/kg/day of desferrioxamine 

by subcutaneous injection for five days a week. This may 

also be supplemented by Deferiprone 75 mg/kg/day or 

deferasirox at 30 mg/kg/day. 


