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Reticulocyte Indices for the Differential Diagnosis of Anemia of Chronic Disease and Iron
Deficiency Anemia in Adult Women with Microcytic Hypochromic Anemia
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Background: Iron deficiency anemia (IDA) is the most common anemia followed by anemia of chronic disease (ACD). Reticulocyte indices have
been shown to be helpful indicators for detecting IDA. We investigated whether RBC and reticulocyte indices can be used to differentiate ACD

from IDA.

Methods: A total of 85 women showing microcytic hypochromic anemia (38 IDA and 47 ACD cases) were enrolled. IDA was defined as those
with ferritin level of <6 ug/dL and total iron binding capacity (TIBC) of >450 ug/dL. ACD was defined as ferritin level of = 6 ug/dL, TIBC of <
450 ug/dL, and presence of underlying diseases. We measured complete blood count, TIBC, iron, ferritin, and RBC and reticulocyte indices. The
mean values of each item were compared between the two groups and sensitivity and specificity of each item in the differential diagnosis of ACD

from IDA were determined by ROC curve analysis.

Results: In ACD, most of the RBC and reticulocyte indices were significantly higher than in IDA: mean cell volume (MCV), mean cell hemoglobin
(MCH), mean cell hemoglobin concentration (MCHC), cellular hemoglobin concentration mean (CHCM), cellular hemoglobin content (CH), red cell
distribution width (RDW), reticulocyte hemoglobin content (CHr), and mature RBC cellular hemoglobin content (CHm). All these indices, except
MCV showed significant correlations with ferritin and/or TIBC. CHr level of = 24.6 pg could be used to differentiate ACD from IDA with 85.1%

sensitivity and 81.6% specificity.

Conclusions: The reticulocyte indices, especially CHr, are useful for the differential diagnosis of microcytic hypochromic anemias, ACD and IDA.

Key Words: Microcytic hypochromic anemia, Iron deficiency anemia, Anemia of chronic disease, Reticulocyte hemoglobin content (CHr), Reticulocyte in-

dices
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Table 1. Comparison of RBC and reticulocyte indices between anemia
of chronic disease and iron deficiency anemia

ACD (N=47) IDA (N=38) P*
Hgb (g/dL) 8.4(7.3-9.2) 8.9 (7.75-9.45) 0.194
Het (%) 27.0 (24.1-29.8) 28.6(26.1-313) 0051
MCV (fL) 76.2 (74.4-78.0) 740 (72.8-75.8) <001
MCH (pg) 238 (22.7-24.4) 225 (21.2-23.4) <001
MCHC (g/dL) 31.2(304-317) 305 (29.1-31.2) <001
CHCM (g/dL) 31.2 (30.7-32.4) 305 (29.0-31.2) <001
CH (pg) 23.8(22.9-25.0) 22.5(21.0-233) <001
RDW (o) 175 (160-19.7) 160 (155-17.3) <001
HDW (g/dL) 33(3.1-3.6) 33(3.1-37) 0961
Reticulocyte (%) 196 (1.30-3.10) 1,67 (1.30-1.89) 0.146
CHr (pg) 27.0 (25.1-30.2) 23.1(22.2-24.3) <001
CHm (pg) 24.2 (23.4-25.3) 226 (21.4-234 <001

Data were expressed as medians and interquartile ranges in parentheses.
*Mann-Whitney U-test.

Abbreviations: ACD, anemia of chronic disease; IDA, iron deficieny anemia; Hgb,
hemoglobin; Het, hemotocrit; MCV, mean cell volume; MCH, mean cell hemoglo-
bin; MCHC, mean cell hemoglobin concentration; CHCM, cellular hemoglobin
concentration mean; CH, cellular hemoglobin content; RDW, red cell distribution
width; HDW, hemoglobin concentration distribution width; CHr, reticulocyte he-
moglobin content; CHm, mature RBC cellular hemoglobin content.

Table 2. Areas under the ROC curves of RBC and reticulocyte indices
for differential diagnosis of anemia of chronic disease from iron defi-
ciency anemia

AUC (95% Cl) Cut-offvalue  Sensitivity ~ Specificity
MCV 0.681 (0.565-0.797) >750 68.1 579
MCH 0.729 (0.620-0.839) >23.1 70.2 65.8
MCHC 0.677 (0.563-0.791) >30.8 72.3 579
CHCM 0.708 (0.598-0.818) >30.8 70.2 63.2
CH 0.764 (0.662-0.867) >233 723 76.3
RDW 0.703 (0.592-0.815) >16.6 702 65.8
CHr 0.870 (0.789-0.951) >24.6 85.1 81.6
CHm 0.770 (0.667-0.873) >23.6 72.3 789

Abbreviations: AUC, area under the curve; Cl, confidence interval; others, See Table 1.

Table 3. Cut-off CHr level for differential diagnosis of anemia of chro-
nic disease from iron deficiency anemia

Cut-off Sensitivity Specificity
230 91.5 44.7
24.0 89.4 65.8
250 76.6 86.8
26.0 66.0 94.7
270 489 97.4
29.0 340 100

Abbreviation: CHr, reticulocyte hemoglobin content.
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Table 4. Correlation coefficients between RBC and reticulocyte indices
and ferritin and TIBC

Ferritin TIBC
CHr 402" -392%
MCH .334* -.290"
MCHC 236" -084
CHCM .287* -250"
CH 381* -399*
RDW .209 -306*
CHm 362" -382*

*P<0.01; tP<0.05 by Pearson correlation.
Abbreviations: TIBC, total iron binding capacity; others, See Table 1.
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Fig. 1. Comparison of receiver operating characteristic curves for dif-
ferential diagnosis of anemia of chronic disease from iron deficiency
anemia.

Abbreviations: CH, cellular hemoglobin content; CHr, reticulocyte he-
moglobin content.
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