SGH 2002  Haem
Question 9

60yo woman with RA on pred 7.5mg daily and MTX 5mg weekly.  She presents with lethargy.  Hb 100, microcytic, hypochromic, normal WCC, increased neutrophils, decreased monocytes, plt 499.
Ferritin 200, tran sat 1.7 (low) and normal transferrin receptor.  Most likely cause of her anaemia?

(a) beta thalassaemia

(b) fe deficiciency

(c) chronic inflammation

(d) sideroblastic anaemia

(e) haemolysis

Beta thalassaemia



Microcytic hypochromic anaemia


Normal WCC


Increased transferrin saturation

Thus (a) incorrect

Sideroblastic anaemia


Microcytic hypochromic anaemia


Normal WCC


Increased transferrin saturation, low transferrin, high ferritin

Thus (d) incorrect

Microcytic anemia
MCV < 80 fL 
Causes:
iron deficiency

Thalassaemia

Anaemia of chronic disease (late, uncommon)

Sideroblastic anaemia

Copper deficiency

Zinc poisoning

Microcytosis usually reflects a decreased hemoglobin content within the RBC, and is often associated with parallel reductions in MCH and MCHC, producing a hypochromic appearance on blood smear.
Iron deficiency anemia
Low ferritin

Increased TIBC

Low serum iron

High transferrin receptor

Alpha or beta thalassemia minor
Family history often negative

Blood film:  varying degrees of hypochromia, microcytosis, target cells, tear-drop forms, and basophilic stippling

The RBC count may be increased and uncomplicated patients have normal or increased iron stores.
Anemia of chronic disease
Hallmarks of this condition:  low serum iron

  low total iron binding capacity (transferrin)
  normal to increased serum ferritin concentration

  near normal transferrin saturation

ESTIMATION OF IRON STORES
Serum or plasma ferritin
For ferritin levels in the range from 20 to 300 ng/mL, direct quantitative relationship between the ferritin concentration and iron stores:

The ferritin concentration ranges from 40 to 200 ng/mL in normal subjects, and is markedly elevated in states of iron overload, due to stimulation of hepatic ferritin synthesis and release by iron. There is no clinical situation other than iron deficiency in which extremely low values of serum ferritin are seen. Thus, virtually all patients with serum ferritin concentrations less than 10 to 15 ng/mL are iron deficient, with a sensitivity of 59 percent and a specificity of 99 percent.

Inflammatory states – Ferritin is an acute phase reactant with plasma levels increasing in liver disease, infection, inflammation, and malignancy.  A patient with iron deficiency and a concomitant inflammatory disease such as rheumatoid arthritis may have a "falsely" normal ferritin concentration.

The effect of inflammation is to elevate serum ferritin approximately threefold.

divide the patient's serum ferritin concentration by three; a resulting 
value of 20 or less suggests concomitant iron deficiency.
In the question, the patients ferritin is 200, so dividing by 3 gives 66, so I believe that all the findings would be most attributable to anaemia of chronic disease

Serum iron and transferrin (TIBC)
In severe iron deficiency anemia, the serum iron concentration (SI) is reduced, and the level of transferrin (also measured as total iron binding capacity [TIBC]) is elevated; the latter finding reflects the reciprocal relationship between serum iron and transferrin gene expression in most nonerythroid cells. The low SI and high transferrin/TIBC result in a low transferrin saturation or index (saturation = SI/TIBC x 100), often to levels less than 10 percent, compared to the normal value of 25 to 45 percent.

The accuracy of measurement of transferrin/TIBC for predicting the presence of iron deficiency is second only to the serum or plasma ferritin concentration.
A low SI is less specific, also occurring in the anemia of chronic disease (ACD); in this setting, however, there is usually a parallel reduction in the TIBC, resulting in a near normal percent saturation. Normal saturation may distinguish ACD from iron deficiency. However, about 20 percent of patients with ACD have low transferrin saturations in the iron deficiency range because of an inability to access their normal or even increased marrow iron stores.
Serum transferrin receptor
Circulating transferrin receptor (TfR) is derived from bone marrow erythroid precursors. It provides a quantitative measure of total erythropoietic activity, since its concentration in serum is directly proportional to erythropoietic rate and inversely proportional to tissue iron availability. Thus, iron deficient patients should have increased levels of TfR.

In summary, if iron deficient would expect:

Low ferritin (normal in case even if divided by 3)

Low serum iron (not given)

Increased TIBC/transferrin (not given)

Low saturation (low in case)

Increased transferrin receptor (normal in case)

I feel that the question may not have been remembered entirely correctly, but given that the ferritin is normal, and the transferrin receptor is normal, my answer would be anaemia of chronic disease, answer (c)
