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Anemia  
 

1. Anemia is defined by age- and gender-dependent norms for the 
hemoglobin/hematocrit level (see table).  

 
Table: Normal RBC Values by Age & Gender 

Age Hgb (g%) HCT (%) MCV (fL) MCHC  Reticulocytes  
30 weeks 15.0 45 120 32 5-10 
Term 16.5 50 110 33 3-6 
1-3 days 18.5 55 110 33 1.5-4.5 
1 month 14 45 100 32 0.1-1.5 
6m-2yrs 12.0 35  80 33 0.5-1.0 
6-12 yrs 13.5 40  85 34 0.5-1.0 
12-18 yrs 15m/14f 45m/40f  90 34 1-3 
 

2. Clinically significant anemia is defined by the presence of relevant 
symptoms, namely, fatigue, irritability, breathlessness on exertion, 
anorexia, and slowed developmental milestones. Pica may be present.  

3. There are three ways to become anemic: reduced production of red blood 
cells, destruction of red blood cells, and loss of whole blood. 

4. The work-up for anemia must include a detailed history and physical 
exam. A full dietary history should be obtained, plus details of medication 
use, ethnicity, growth and development, and pertinent family history 
(anemia, splenectomy, cholecystectomy). Review of systems must include 
constitutional symptoms such as weight loss, fevers, and night sweats, 
potential sites of blood loss (recurrent epistaxes, hematuria, melena), 
prenatal or perinatal complications. 

5. Physical examination may reveal pallor, poor nutrition, signs of systemic 
illness, glossitis, icterus, tachycardia with flow murmur, tachypnea, and 
hepatosplenomegaly.  

6. Laboratory evaluation should include a CBC with RBC indices, reticulocyte 
count and blood smear examination, urinalysis, stool exam for occult 
blood, and a direct Coombs test.  

7. Classification by Red Cell Size: A descriptive although etiologically non-
specific way to classify anemias is by RBC size: microcytic, normocytic, 
and macrocytic. 

8. Microcytic Anemia: If the patient has a microcytic anemia, iron studies 
should be obtained (reticulocyte Hgb, serum Fe, TIBC, and ferritin). A 
screening test for both Fe deficiency and lead poisoning (a now 
uncommon cause of microcytic anemia) is a free erythrocyte 
protoporphyrin level.  

9. Normocytic Anemia: Renal function studies should be obtained if the 
anemia is normocytic and appears chronic. Other normocytic anemias 
include that of chronic disease, bone marrow failure syndromes and 
leukemia.  



9a.Hemolytic Anemia is an etiologically broad group of usually   
normocytic  anemias (but see Thalassemia syndromes below). If the 
anemia appears hemolytic (normocytic with raised reticulocyte count +/- 
positive Coombs) liver function studies should be obtained, plus a 
haptoglobin test (may give falsely low values under 6 months), and red 
cell osmotic fragility and enzyme measurements considered (to rule out 
G6PD, pyruvate kinase, and other rarer enzyme deficiencies). Immune 
hemolysis is typically associated with microspherocytes on the blood 
smear, formed when macrophages “bite” the antibody-bound red cells, 
removing part of the membrane to produce schistocytes (cell fragments) 
and subsequently spherocytes. Non-immune hemolysis (e.g., DIC, HUS, 
hypersplenism) is typically micro-angiopathic, with cell fragments on the 
blood smear and often associated thrombocytopenia. Hgb electrophoresis 
may be indicated if neonatal screening is not available or was not 
obtained, to rule out Sickle Cell or Thalassemia syndromes. The latter 
may be associated with microcytic anemia and a history of Bart’s Hgb on 
newborn screening (α-Thalassemia trait) or increased Fetal Hgb and Hgb 
A2 (β-Thalessemia trait). The Mentzer index (MCV divided by the RBC) is 
useful to distinguish iron deficiency from Thalassemia trait (above 13.5 
suggests Fe deficiency, below 11.5 suggests Thalassemia trait).  

10. Bone marrow Failure or Infiltration: These are another subgroup og 
normocytic anemias (normocytic anemia with low reticulocyte count and 
low white cell and platelet counts). A bone marrow aspiration and biopsy 
should be obtained if aplastic or hypoplastic anemia or leukemia is 
suspected.  

11. Macrocytic Anemia: Aplastic anemias may be associated with macrocytic 
anemia, the MCV often exceeding 100, and must be distinguished from 
folate and B12 deficiencies, which characteristically produce a macrocytic 
anemia (although usually with hypersegmented neutrophils), and 
sometimes leucopenia and thrombocytopenia. 

12. Treatment of iron deficiency:  It takes at least 3 months to replenish 
depleted iron stores, but there should be a reticulocytosis within a week of 
instituting therapy, indicating early response. Premature infants should 
receive 3mg/kg/24hrs of elemental iron in 2 divided doses, and older 
children 6 mg/kg/24 hrs. Iron preparations are variably absorbed, and 
should be given with meals to avoid gastric irritation. Give vitamin C to 
increase absorption and avoid antacids and black tea, which lessen 
absorption. Attention to the diet is essential, particularly reduction in 
excessive milk and use of iron-rich foods. 

13. Treatment of other conditions depends primarily on treatment of the 
underlying cause. Folate deficiency is treated with folic acid 5mg-
15mg/day for 7-14 days, with correction of the diet and/or the underlying 
cause. B12 deficiency requires lifelong treatment, usually with 
100mcg/day for several days by i/m injection, followed by 50-100 mcg i/m 
monthly. 
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