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Abstract

Introduction: Microcytic anemia in chronic disease patients, the commonest differential diagnosis are anemia of chronic disease
(ACD) and iron deficiency anemia (IDA). Routine serum markers for body iron store are influenced by inflammatory mediators.
Hence, STfr levels were used to identify the body iron status in chronic disease patients.

Material and Method: We have included 40 IDA in group A and 60 chronic patients in group B. Group B further sub grouped
based on serum ferritin values, serum ferritin >200ug/L as group B1 and serum ferritin between 30-200ug/L as group B2. Serum
STfr and serum ferritin levels were measured and compared among groups.

Results: In our study, mean STfr values of group A, B1 and B2 patients were 8.305, 2.660 and 5.927 respectively (normal range
5.0+1.0pg/L). Mean serum ferritin values of three groups A, Bland B2 3.86, 562.30 and 58.20 respectively (normal range 30-
200pg/L). Comparing between three groups showed statistical significance.

Conclusion: STfr levels were elevated in IDA and not affected in ACD group. In iron deficient group of chronic disease patients
when serum ferritin levels did not confer the iron status of the body, STfr levels were elevated. In our study STfr correlated to

iron status of the body. Suggesting STfr levels can be a valuable marker in ACD.
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Introduction

Anemia, contributes a major burden among the
common clinical diagnosis all over the world
irrespective of age, sex, race. With a large variety of
etiologies the most common etiology is iron deficiency.
It is necessary to identify the iron deficiency state in
chronic disease patients not only because it is easily
treatable but to avoid the iron overload and systemic
adverse reactions of iron therapy.

Anemia in patients with chronic disease for more
than 1 month is defined as anemia of chronic disease
(ACD). Patients with chronic disease can also suffer
iron deficiency in addition to ACD.® The standard
method to determine the body iron status is grading of
bone marrow iron store but it is an invasive and
cumbersome technique increasing the morbidity to
patient.®

Anemia of chronic disease occurs due to persistent
immune activation and inflammation. There is an
outpouring increase of cytokines like IL6, TNF. These
inflammatory mediators upregulate the synthesis of iron
regulator proteins like hepcidin.® It is responsible for
sequestration of iron within the reticuloendothelial
cells.® Thereby causes reduced availability of iron to
erythroid  precursors  resulting in  diminished
erythropoiesis. ACD can present either asnormocytic or
microcytic anemia.

Iron is known for its potent pro-oxidant effect and
systemic free radical generation as adverse effect.
When administered during inflammatory conditions it
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augments systemic inflammatory responses and cell
injury.® Ultimately increases the tissue damage in
chronic diseased states.

The clinical diagnosis and etiology of anemia is
routinely supported by hematological laboratory
investigations of RBC parameters like Mean
corpuscular volume (MCV), Hemoglobin (Hb), Mean
corpuscular hemoglobin concentration (MCHC), Red
cell distribution width (RDW) and other biochemical
parameters like serum ferritin.

Ferritin levels in serum generally correlate well
with the body iron status.® Currently it is the simplest
procedure and investigation of choice to determine
body iron store status. Serum ferritin levels less than
30pg/L implies iron deficiency. Similarly, levels
greater than 200pg/L rules out iron deficiency. Serum
ferritin levels get elevated during any type of
inflammation, as it is a well known acute phase
reactant.(”” Therefore intermediate values of serum
ferritin levels in chronic disease patients with low
hemoglobin do not confer the body iron status.

STfr, a transmembrane protein involved in
internalization of iron transferrin complex has two
domains. Transferrin receptor gets cleaved and is shed
into the circulation. The normal serum transferrin
receptors level is 5.0+/-1.0pg/L. In iron deficiency state
up regulation of transferrin receptor synthesis occurs.
Standard tests like serum ferritin used to determine iron
status are affected by inflammation® and hinder clinical
interpretation. Whereas STfr levels are not influenced

Indian Journal of Pathology and Oncology, July-September 2017;4(3):442-445 442



J. Kolsamma Nasrin et al.

by inflammatory conditions. Hence transferrin receptor
levels in serum is an indirect measure of iron status of
the body and erythropoietic activity in the marrow.®

Materials and Method
Our study includes 100 cases with Hb< 12g/dl,

they were further divided into groups.

Group A: 42patients with iron deficiency anemia. Hb<

12g/dl, MCV <70 fl, Serum ferritin <30ug/L

Group B: 58 chronic disease patients {Tuberculosis,

SLE, RA, Chronic bacterial, fungal infections,

suppurative lung infections, Asthma, Pneumonia,

Osteomyelitis, Chronic urinary tract infections}. Hb

<12g/dl, MCV <90 fl, Serum ferritin <30ug/L, C

reactive protein>20mg / L were included.

This group was again subdivided based on ferritin

values

Group B1: 47 patients with serum ferritin >200ug/L.

Group B2: 11 patients with serum ferritin 30ug/L -

200ug/L.

Patients with the following conditions were excluded:

e  Macrocytic and hemolytic anemia.

e Acute blood loss.

e Plasma volume overloaded state

e  Primary bone marrow disorders

¢ Hematopoietic malignancies.

e Recent blood transfusion.

e Already on iron therapy.

e Recent acute viral infections

e Endocrine disorders

Venous blood was used for study purpose.

¢ Routine complete blood counts were obtained
using Sysmex k21 counter.

e CRP levels were determined
agglutination methods

e  Peripheral smear stained with Leishman’s stain for
morphological study.

e Sample centrifuged and serum separated for serum
ferritin and STfr measurements.

e Serum ferritin was measured by
chemiluminescence method using autoanalyser.

e The RD194011100 sTfr ELISA Kkit(Biovendor
labs) for measurement of serum soluble transferrin
receptor
Statistical analysis of results obtained were done

using ANOVA test, Student t test. Statistical

significance was studied using post hoc LSD. Pearson
correlation was used to study relation between various
parameters.

using latex

Results

In our study, mean + SD values of Hb, MCV,
MCH, MCHC, serum ferritin, serum soluble transferrin
receptors of the three groups are shown in the (Table 1).

Table 1: Mean value of various study parameters

Group A Group B1 Group B2
n=42 n =47 n=11
Mean+SD Mean+ SD Mean+SD
Hb(g/dl) 5.05+2.22 9.2+2.692 9.8+1.24
MCV (fl) 70.13+5.21 75.3+3.38 73.2+5.86
MCHC 29.442.75 34.3+2.46 31.8+1.60
(g/dl)
MCH (pg) 23.2+2.18 25.9+2.63 23.4+0.99
Serum 3.86+1.385 | 562.30+159.2 | 58.20+6.261
Ferritin(ug/ 70
L)
STfr (WL) 8.305+4.169 | 2.660+1.6902 | 5.927+1.037
9 1

Inverse correlation was observed between STfr
with Hb, and MCV in group A. In group B no such
correlation existed between STfr with Hb and MCV.
Serum ferritin and STfr had significant correlation in
group A.

In group B patients with chronic disease the serum
ferritin levels were significantly elevated. Serum
soluble transferrin receptor levels were normal in group
B1 patients. These patients though with a normal iron
store had anemia (ACD).

Group B2 patients with chronic disease, the mean
serum ferritin levels were 58.20+6.261. Serum soluble
transferrin  receptor levels were elevated and
corresponded to the low iron stores. When compared
among groups serum soluble transferrin receptor levels
were increased and serum ferritin levels were decreased
in iron deficiency patients with a statistical significance
(Table 2).

Table 2: Statistical comparison of serum STfr and
serum ferritin values in the three groups

GroupA- | GroupBl- | Group A-
Bl B2 B2
Serum p<0.001 | p<0.001 p <0.001
ferritin
STHr p <0.001 p <0.001 p <0.001

Thus group B2 chronic disease patient with low
iron store had anemia due to iron deficiency later
proved with bone marrow iron staining. These patients
had an elevated serum ferritin as it is an acute phase
reactant which normally gets elevated during any
inflammation.

Anemia of inflammation (ACD) occurs in patients
suffering from chronic infections, malignancy and
inflammatory diseases. Unwarranted use of Iron
therapy in ACD patients augments the systemic
inflammatory responses.!) Hence it becomes essential
to identify the cause of anemia; thereby use of iron in
patients with chronic inflammatory diseases can be
avoided.®
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Discussion

Patients with chronic disease can have anemia
either due to iron deficiency or anemia of chronic
inflammation(ACD). Bone marrow iron (perl’s)
staining, the standard method to evaluate the body iron
status is an invasive technique.

STfr shed by the erythroid precursors in the bone
marrow and reticulocytes reflects the rate of
erythropoiesis. The STfr is upregulated and expressed
on the cell surface of erythroid precursors in iron
deficiency as a response to increased cellular demand
for iron. Later it gets shed into the circulation.
Therefore serum soluble transferrin receptor (STfr)
level is influenced by intracellular iron levels of the
erythroid cell series. Elevated soluble transferrin
receptors (STfr) indicates iron deficiency as it is
unaffected by inflammation.® Hence STfr reflects the
iron status more reliably.

Very high serum ferritin in chronic disease patients
suggests iron overload.® The increasing prevalence of
anaemia in chronic disease patients has complicated the
scenario of using serum ferritin for interpreting the
body iron storeas serum ferritin is an acute-phase
reactant.

Iron store is assessed by presence and absence of
iron granules in the bone marrow. Serum STfr
concentrations were elevated in majority of the IDA
and chronic disease patients with iron deficiency
anemia. In ACD patients, the STfr values were within
normal ranges.® Thus serum STfr measurement
provided a reliable diagnosis of iron deficiency
anemia.® In patients of chronic disease there was an
increase in mean serum ferritin levels. Serum soluble
transferrin receptors levels were normal or low in group
B1 patients. IDA patients had significantly elevated
serum STfr levels.® ACD patients with normal iron
store had normal to low serum STfr.9 Chronic disease
patients with low iron store had elevated STfr. This
highlights the reliability of serum STfr levels, in
differentiating iron deficiency state from ACD.

Our study results showed elevated soluble
transferrin receptor levels in group A patients with pure
IDA similar to other studies of Choi WJ et al and
Markovic et al.**'? Serum ferritin was decreased in
iron deficiency group of patients. Serum soluble
transferrin receptor values in IDA had significant
correlation with other RBC indices like MCV, MCH,
MCHC and RDW (p <0.001). Serum soluble transferrin
receptor levels and serum ferritin levels had an inverse
relation. Serum soluble transferrin receptor levels and
serum ferritin values had a statistical significant
negative correlation.

STfr levels in group B1 were within normal range
whereas B2 group were elevated correlating with study
of Hanif et al.®® Serum ferritin levels were elevated in
group B1 and normal in group B2 similar to study by
Ferguson et al.** This variation can be attributed by
the fact that STfr correlates more to the bone marrow

iron stores in chronic inflammatory conditions.®®
Group B2 chronic disease patients with a low iron store
had combined anemia (ACD and iron deficiency
anemia). Our study results imply that STfr as a useful
marker for determining the iron status of chronic
disease patients.

Conclusion

The serum STfr level increases in iron deficiency
state in response to increasing cellular iron demand
reflecting the tissue iron supply. STfr levels are not
affected by inflammation in conditions and its elevated
levels can be attributed to iron deficiency.

In our study, STfr levels were elevated in IDA and
normal in ACD, which is in agreement with the
literature. STfr levels were elevated in iron deficient
state when it coexists with chronic disease. STfr values
can be of great value in identifying iron deficiency state
in patients with chronic disease.
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