-----Original Message-----
From: Larry Dunn 
Date: Tuesday, February 16, 1999 3:57 PM
Subject: Using Lab Values to determine Iron Deficiency
Dear List,
Lab tests can certainly be confusing. How do you tell when you are
"de-ironed"? First, it's probably better to go a little too far than to
stop too soon. The following will be an attempt to discuss iron metabolism
in a way to help in the understanding of the lab tests used in diagnosis,
following the course of treatment, and knowing when you have arrived at the
desired destination.
Iron is found primarily in hemoglobin (approx. 70% of total body iron). It
is also found in other heme compounds such as myoglobin (oxygen binding
protein in muscle) and a variety of enzymes. Non-heme iron is primarily in
ferritin and hemosiderin. Transferrin is the protein in the blood that is
responsible for the transport of iron ultimately to the bone marrow to be
used in RBC (red blood cell) production. Ferritin is a soluble storage
form of iron and does not lead to tissue damage and hemosiderin is an
insoluble form (colloidal) that can lead to tissue damage in increased
amounts. Ferritin production is increased or decreased in response to
overall iron stores; 1 ng/mL of serum ferritin equates to about 8 mg of
storage iron. 
Hemoglobin is composed of 4 heme molecules and 4 globin (protein) chains.
Each heme is composed of protoporphyrin and ferrous iron. The body is
extremely efficient at reclaiming iron and we normally need only 1-2 mg of
absorbed iron per day to counteract the 1-2 mg of iron that is lost each
day through normal loss of cells lining the GI tract and through normal
secretions. Any excess iron is stored primarily as ferritin at first, then
with increasing amounts of hemosiderin. It is the hemosiderin that results
in the tissue damage.
Lab Tests:
Serum iron: a measure of the amount of iron in the serum/plasma at a
given time
TIBC: Total Iron Binding Capacity, this is primarily an indirect measure
of transferrin, which is the main protein that binds iron in the blood
% Saturation: serum iron/TIBC X 100; simply indicates how much of the
transferrin is binding iron
Transferrin: a test to directly measure transferrin; similar implications
as TIBC
Serum Ferritin: an indirect measure of stored iron; influenced by a
variety of situations that result in inflammation; fluctuations in these
situations do not reflect changes in iron stores; but still a very good
indicator of iron stores; two other tests can help rule out inflammatory
influences on ferritin levels: Erythrocyte Sedimentation Rate(ESR, Sed
Rate) or CRP(C-Reactive Protein).
MCV: Mean Cell Volume; this is the average size of RBCs; 
low MCV is seen in iron deficiency anemia; a low MCV is an early
indicator of iron deficient erythropoiesis (RBC production)
high MCVs are seen in folate or B12 deficiencies, reticulocytosis (as
seen during the therapeutic phlebotomies, indicates a good healthy
bone marrow response to the increased need of RBC production(uses lot
of iron in the process)), and liver disease
Erythrocyte protoporphyrin(EP): in the context of using EP as an
indicator of an iron deficient state, EP will begin to increase when
there begins to be a deficiency of iron to make the heme molecule
A single test by itself to indicate whether a person has been de-ironed may
give misleading results due to other influences which can effect that
single test. As has been stated on this list, a hemoglobin that "bottoms
out" and does not bounce back is probably the best indicator. When that
happens the MCV will decrease, %sat will be low(<20), ferritin will be low
(<20), and erythrocyte protoporphyrins will be high. It is important that
the patient become knowledgable in his or her treatment and establish the
kind of relationship with your doctor that allows you to be actively
involved in treatment decisions. De-ironing is not an exact science. By
gaining information from this list and a variety of other sources, you can
not feel quite so helpless, but have an active role: attitude and outlook
will play a part in any recovery process. Also, just because somebody says
something doesn't necessarily make it so (including my e-mail). Check it
against other sources for validity. I am not a doctor. I am a Medical
Technologist. My wife has hemochromatosis(homozygous CYS), my two children
are both compound heterozygotes. I am heterozygous (HIS).

Sincerely

Larry Dunn



