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1.  Introduction  
 
This guideline is not intended to be a comprehensive document for the management of 
children with haematological conditions. It is intended to guide your approach to the 
investigation and management of these children and alert you to when further advice should 
be sought via the Haematology consultant contact numbers.  
 
Anaemia 
Anaemia is not a diagnosis but a symptom of an underlying disorder and results from 
reduced production, increased breakdown or increased loss of red cells, or a combination of 
these factors.  The commonest causes vary with the age of the child.  
  
 

2.  Microcytic Anaemia (low MCV)   

 
Microcytic anaemias are likely to be due to iron deficiency (IDA) or a thalassaemia trait.  
These two conditions can co exist and iron deficient thalassaemia carriers should be treated 
with oral iron supplements.  
 
Beta thalassaemia trait is diagnosed by the FBC, the characteristic appearance of the blood 
film and haemoglobin electrophoresis with a raised Hb A2%.  
 
Alpha thalassaemia trait is inferred from microcytosis with no iron deficiency and no beta 
thalassaemia trait.  If it is clinically important (e.g. for genetic counselling)  
α-thalassaemia mutations can be detected by sending blood samples for DNA analysis. 
Discuss this with one of the haematology team. Informed consent is required from the 
parents/young person. 
 
Remember that ferritin is raised in acute illnesses so is not always a reliable test to exclude 
iron deficiency. A low ferritin is always significant. 
 
Microcytic anaemia also occurs in patients with chronic inflammatory disorders such as 
rheumatological disorders and inflammatory bowel disease due to a “functional” iron 
deficiency despite normal iron stores (also known as anaemia of chronic disease). This might 
co-exist with reduced iron stores. As ferritin is an acute phase reactant, in such cases, co-
existing iron deficiency should be excluded by ZPP. Anaemia of chronic disease can also 
present with normocytic anaemia. 
 

 
3.  Macrocytic Anaemias  
 
Haemolytic anaemias may be macrocytic (high MCV) as there is usually an accompanying 
reticulocytosis (reticulocytes are larger than mature red cells).  However  normocytic red cell 
indices does not exclude haemolysis and a reticulocyte count should always be checked in 
all patients with non-microcytic anaemia.  
 
 
Appropriate investigations include blood count and film, reticulocytes, U+Es, bilirubin,  DCT 
and according to the film findings, testing for Hereditary Spherocytosis, G6PD Deficiency or 
PK deficiency. 
 
Folate and B12 deficiencies are extremely rare causes for a macrocytic anaemia in 
paediatrics, but may need to be excluded in certain circumstances.  Drugs such as anti-
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convulsants, methotrexate and mercaptopurine can also cause “megaloblastic anaemia” 
which is macrocytic. 
 
 
Anaemia may be accompanied with other cytopenias as part of marrow failure or infiltration  
 
Macrocytic anaemia needs careful investigation and if there is any doubt as to it’s cause the 
case should be discussed with one of the Haematologists at Sheffield Childrens Hospital as it 
could be due to one of the rarer causes such as Diamond Blackfan Anaemia, 
Myelodysplastic Syndrome, Fanconi’s Anaemia or Congenital Dyserythropoietic Anaemia 
 
4. Normocytic anaemia 

 
Anaemia with normal MCV can be due to anaemia of chronic disease, 
haemolysis , acute blood loss, partially corrected haematinic deficiency (red 
cell size is dimorphic on blood film). Rarely, normocytic anaemia is due to 
transient erythroblastopenia of childhood (TEC, see below). Check reticulocyte 
count in all patients with normocytic anaemia. 
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5.  Polycythaemia (increased Hb) 

 
This can be due to a decrease in plasma volume, such as in shock or dehydration 
(pseudopolycythaemia) or an increase in the total volume of circulating red cells, which in 
turn can be primary or secondary. 
 
Primary polycythaemia is extremely rare in children and if suspected should always be 
discussed.  
 
Secondary polycythaemia is usually mediated by increased erythropoietin production 
occurring either as a physiological response to hypoxia or as a result of inappropriate 
secretion by a tumour and warrants investigations to exclude a cardio-respiratory cause. 
Rarely, it may be due to an inherited abnormal haemoglobin with increased oxygen affinity. 
. 
 
Neonates may be polycythaemic for a number of different reasons to older children and 
adults (intra uterine twin-twin or feto-maternal transfusion, IUGR, maternal smoking, maternal 
diabetes, and some trisomies) 
 
Persistent polycythaemia should be discussed with one of the Haematologists at Sheffield 
Childrens Hospital. 
 
 

6.  Leucopenia 
 
There are many causes of a reduced white cell count.  It is important to note which cell type 
is affected (neutrophils, lymphocytes etc) and whether they are reduced alongside other cells 
(anaemia thrombocytopenia) or in isolation.  It is always worth repeating an abnormal FBC if 
it was unexpected from the clinical background.  In many clinical circumstances the cause of 
neutropenia will be apparent from the history. Drugs, viral, bacterial and fungal infections 
being common and leukaemia rare.  Congenital disorders need to be considered.  If the 
neutropenia is persistent with no obvious underlying cause the case should be discussed 
with one of the Haematologists or Immunologists at Sheffield Childrens Hospital.  Similarly 
lymphocytopenia may be due to acute stress and drugs, but needs investigation if it is 
persistent. 
 
Leucocytosis 
If a high white cell count is not readily explained by the clinical situation and is persistent the 
case should be discussed with one of the Haematologists at Sheffield Children’s Hospital. 
 
 

7.  Thrombocytopenia (TCP) 
 
Thrombocytopenia may occur in isolation or as part of a marrow failure syndrome (see 
below).  The commonest cause is ITP (see Haemostasis and thrombosis guideline).  If there 
is anything atypical in the history, examination or blood film the case should be discussed 
with one of the Haematologists at Sheffield Childrens Hospital. 
 
There are a number of causes of TCP peculiar to the neonate.  Consideration should be 
given to maternal factors (drug history, diabetes, pre eclampsia, auto immune disorders, 
placental abnormalities, history of thrombocytopenia, and history of infection) and neonatal 
ones - is the baby well or sick? 
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If the baby is well, consider allo (NAIT) or auto immune thrombocytopenia, drug induced TCP 
or a congenital TCP with no overt associated anomalies. 
 
Congenital causes to consider in the presence of TCP include Thrombocytopenia Absent 
Radii syndrome, Fanconi Anaemia, congenital amegakaryocytic thrombocytopenia (CAMT), 
chromosomal abnormalities (trisomy 13, 18 or 21, Turners Syndrome), Rubella syndrome 
and Dyskeratosis Congenita. Congenital Amegakaryocytic Thrombocytopenia often does not 
present neonatally 
 
If the baby is unwell, consider DIC through infection, thrombosis, necrotising enterocolitis, 
congenital heart disease, and infiltrative processes such as leukaemia and histiocytosis.  
Babies with HDN can also be thrombocytopenic. 
 
In older children the clinical situation is very important and may provide the cause for the 
thrombocytopenia (e.g. DIC, HUS, drugs, post viral).  Immune thrombocytopenia (ITP) 
should be suspected in an otherwise well child with isolated thrombocytopenia (often acute 
onset and severe) and normal blood film. 
 
  
Thrombocytosis 
In children thrombocytosis is almost always secondary to infection, inflammation, 
haemorrhage, trauma and surgery, iron deficiency or splenectomy and rarely malignancy.  
Further investigation hinges on the clinical picture and if it is persistent and not post infective 
should be discussed with one of the Haematologists at Sheffield Children’s Hospital. 
 
Abnormal cells seen on film 
Abnormal morphology of white cells, red cells and/or platelets may be a vital clue to the 
diagnosis (including malignant and non malignant conditions) and should be discussed with 
one of the Haematologists at Sheffield Childrens Hospital. 
 
  

8.  Bone Marrow Failure 
 
There are two major groups of bone marrow failure:  
 
Aplastic anaemias, where the failure lies in the pluripotent stem cell - all cell lines are 
affected (but not necessarily presenting simultaneously) and the single-cell cytopenias where 
the failure lies in one of the committed cell lines.  There is overlap between these groups. 
 
Aplastic anaemia is defined as the presence of pancytopenia in the peripheral blood and a 
hypocellular marrow.  Abnormal cells are not present (except some macrocytosis). 
 
The condition can be inherited or acquired.  Often in the acquired type no precipitating cause 
can be identified.  In around 1/3 a drug or viral infection may be implicated. 
 
A number of inherited disorders are associated with bone marrow failure, of these, Fanconi 
Anaemia and Dyskeratosis Congenita are the best characterised.  Patients with 
pancytopenia should be discussed and urgently referred. 
 
It should be remembered that both Acute Lymphoblastic Leukaemia and less commonly 
Acute Myeloid Leukaemia may present with a period of aplasia with no abnormal cells seen 
on blood film (“aleukaemic leukaemia).   
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Pure red cell aplasia may be inherited (Diamond Blackfan Anaemia - DBA) or acquired.  The 
acquired disorder can be primary or secondary, transient or chronic.  Whatever the cause 
PRCA is characterised by anaemia and reticulocytopenia. 
 
DBA may present in utero, neonatally or in childhood with macrocytic anaemia. There is 
associated dysmorphisms in around 1/3 (including typical facies, thumb abnormalities, small 
for dates or short stature and microcephaly).  Suspected cases should be discussed and 
referred for further investigation and long term management which may require a regular 
transfusion program. 
 
Parvovirus infection is associated with a temporary red cell aplasia – this is unimportant in 
people with normal red cell survival but produces acute profound anaemia in those with on 
going haemolysis (e.g. in Hereditary Spherocytosis or Sickle Cell Disease). 
 
Transient Erythroblastopenia of Childhood usually follows a viral infection.  The child (usually 
a toddler) presents with symptoms of anaemia (Hb may be as low as 30g/L).  The anaemia is 
normochromic, normocytic and there is reticulocytopenia.  The aplasia lasts a few weeks and 
recovers spontaneously.  There are no associated physical anomalies.  Sometimes the child 
requires transfusion, but care is simply supportive, however there is likely to be considerable 
anxiety from the parent (and the doctor) and these cases should always be discussed with 
one of the Haematologists at Sheffield Childrens Hospital. 
 
Neutropenia associated with marrow failure (outside of treatment for malignancies) is rare.  
Immune neutropenia with normal production, but increased peripheral destruction is much 
commoner.  Bone marrow derived neutropenia can be congenital (reticular dysgenesis, 
Kostmann’s Syndrome and congenital benign neutropenia of childhood) or acquired (drugs, 
viral infections).  If suspected these conditions should be discussed with a Haematologist or 
Immunologist at Sheffield Children’s hospital. 
   
 

9. Baby with Possibly Clinically Significant Haemoglobinopathy 
 
Parents of babies at risk of a clinically important haemoglobinopathy should have received 
antenatal counselling.  However this is not always possible if the mother books late or if no 
paternal information is available.  Babies will be tested for sickle cell disease at their Guthrie 
test.  If there is concern regarding β thalassaemia major, Hb H disease or an uncertain 
diagnosis please gain as much information as possible about the parents’ carrier status, 
ethnic origin, what testing has already been carried out on them and what they have been 
told antenatally and discuss baby’s investigation and management with one of the 
Haematologists at Sheffield Childrens Hospital. 


