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ABSTRACT

FEvaluation of relation between the Soluble Transferrin
Receptor/log Ferritin Ratio and stored Iron of bone

marrow in Anemia of Chronic Disease

Ahn, Gyun Yeol
Advisor : Prof. Park, Yong Jin., M.D.
Department of Medicine,

Graduate School of Chosun University

Background : In diagnosis of iron deficiency anemia (IDA) and anemia of chronic
disease (ACD), bone marrow examination is the gold standard, which is too
invasive. Serum ferritin is most commonly used parameter of iron status in
chronic disease patients but may be influenced by the presence of infection,
inflammation and malignancy. Recently soluble transferrin receptor (sTfR) has
been advocated as a useful parameter of iron deficiency. In this study, we have
evaluated the clinical efficiency of sTfR/log ferritin ratio in the identification of
BM iron depletion for the ACD patients.

Method : The 258 patients were classified as four groups on the basis of
stainable iron in the bone marrow, including group I (Increased storage iron in
BM, 61 patients), group II (Adequate storage iron in BM, 71 patients), group III

(Decreased storage iron in BM, 81 patients), group IV (Absent storage iron in



BM, 45 patients). The blood levels of sTfR, hemoglobin (Hb), RBC indices, serum
ferritin, serum iron, and TIBC were measured and sTfR/log ferritin ratio was
calculated. The sTfR/log ferritin ratios were compared with each other group. The
correlations between sTfR/log ferritin ratio and other parameters were investigated

for overall group ( n=258).

Results . The sTfR/log ferritin ratio was significantly higer in group IV than in
other groups. Inverse correlation was observed between serum ferritin and sTfR
level for the overall group (n=258, r=-0.269 and p-value=0.000).

The receiver operating characteristic (ROC) curve analysis was performed. Based
on the data, sTfR/log ferritin ratio of 1,500 was selected as the cutoff value for
the diagnosis of group IV. This cutoff value of 1,500 showed a sensitivity of 49%
and a specificity of 97%.

Conculsion : The sTfR/log ferritin ratio is the useful marker in the evalutation of

iron status, especially in patient with infection and malignancy.
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Table 1. Laboratory Tests of Iron Status in the Four Groups

Marrow

] 4 Hb(g/L) Tron(ug/dL) TIBC(ug/dL) Ferritin(ug/dL)  sTfR(mg/L) R/F ratio

iron grade

I 9.99+2.79 105.29+70.89 242.22+66.69 555.78+366.61 1.14+0.56 433.87+199.88
(279 %) ( 67.3 %) (275 %) (1 66.0 %) (149.1 %) (46.1 %)

0 10.44+2.71 87.34+55.67 258.43+88.18 393.71+330.31 1.15+0.56 562.34+631.02
(12596 %) ( 63.7 %) (341 %) (839 %) (487 %) (1122 %)

o, 10.45+2.65 132.61+517.22 278.34+85.36 219.36+303.28 1.59+1.08 983.06+1772.43
(254 %) (1390.0 %) (30.7 %) (1138.3 %) (679 %) (1180.3 %)

v 10.12+4.07 68.09+64.35 325.04+73.81 99.90+213.55 2.75+1.94 2462.42+3058.35
(40.2 %) (945 %) (227 %) (213.8 %) (705 %) (1242 %)

P-value 0.764 0.649 0.000 0.000 0.000 0.000

Data expressed as mean * standard deviation

( )* : coefficiency of variation

Abbreviation : Hb, hemoglobin ; Iron, serum iron ; TIBC, total iron binding
capacity : Ferritin, serum ferritin ; sTfR, soluble transferrin receptor ; R/F ratio ,

soluble transferrin receptor (sTfR)/log ferritin ratio



Table 2. Distribution of patients in the study groups according to the serum

ferritin consentration

BM store iron

Serum Ferritin

Group I 1I III IV
(ug/dL) Cases
61 71 81 45
(number)
<12 0 2(2.8%) 1(1.2%) 10(22.2%)
137100 3(4.9%) 6(8.5%) 42(51.8%) 27(60.0%)
>100 58(95.1%) 63(88.7%) 38(46.9%) 8(17.8%)

Table 3. Distribution of patients in the study groups according to the sTfR/log

ferritin ratio

BM store iron

sTfR/log Group I 11 I v
ferritin
Cases
61 71 81 45
(number)

>1.500 0 2(2.8%) 6(7.4%) 22(48.9%)
1.00071.500 1 (1.6%) 1(1.4%) 10(12.3%) 7(15.6%)
<1.000 60( 98.4%) 68(95.8%) 65(80.3%) 16(35.5%)




Table 4. Correlation

group(n=258)

between R/F ratio and

other parameters for

Parameters Correlation coefficient(r) - value
R/F ratio vs Hb -0.117 NS
R/F ratio vs Iron -0.053 NS
R/F ratio vs TIBC 0.213 0.001
R/F ratio vs Ferritin -0.269 0.000
R/F ratio vs MCV -0.298 0.000

Abbreviations, NS, statistically non significant, See Table 1.

overall
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Fig 1. Relationship between the sTfR/log ferritin ratio and aspirated
smear iron deposits in 258 patients with various hematologic

disorders.
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Fig. 2. ROC curves for ferritin and sTfR/log ferritin ratio in the identification

of Group IV..
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Fig. 3. Correlation between TIBC and sTfR/log ferritin ratio in the four groups.
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Fig. 4. Correlation between TIBC and Serum ferritin in the four groups.
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