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Reticulocyte hemoglobin content for the diagnosis of iron deficiency
in young children with acute infection

Jon Soo Kim, M.D., Jun Seok Choi, M.D., Doo Young Choi, M.D. and Chur Woo You, M.D.

Department of Pediatrics, College of Medicine, Eulji University, Daejeon, Korea

Purpose : Early identification of iron deficiency in young children is essential to prevent damaging long-term consequences.
It is often difficult for the pediatrician to know which indices should be used when diagnosing these conditions especially
in hospitalized young children. This study investigated the clinical significances of reticulocyte hemoglobin content in young

children with acute infection.

Methods : We studied 69 young children aged from 6 to 24 months admitted with acute infection in a single center.
Venous blood was drawn to determine hemoglobin (Hb), mean corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH), hemoglobin content (CH), reticulocyte hemoglobin content (CHr), and red blood cell distribution width (RDW) using
ADVIA 120 (Bayer Diagnostics, NY, USA). For evaluating iron status, iron, total iron binding capacity, ferritin and transferrin
saturation (Tfsat) were determined. Iron deficiency was defined as Tfsat less than 20%, and iron deficiency anemia as Tfsat

less than 20% and Hb level less than 11 g/dL.

Results : In all, 47 were iron deficient; 17 of these had iron deficiency anemia. CHr was the only significant predictor of
iron deficiency (likelihood ratio test=71.25; odds ratio=0.67; P<0.05). Plasma ferritin level had no predictive value (P=0.519).
Subjects with CHr less than 27.4 pg had lower Hb level, MCH, CH, Tfsat, and iron levels than those with CHr 27.4 pg or

more (P<0.05 for all).

Conclusion : CHr level was a sensitive screening tool and the strongest predictor of iron deficiency in hospitalized infants
with acute infection; it was cost saving and avoiding additional sampling. However its reference range should be established.

(Korean J Pediatr 2008;51:827-833)

Key Words : Iron deficiency anemia, Reticulocyte hemoglobin content, Iron deficiency indices
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Reticulocyte hemoglobin content for the diagnosis of iron deficiency in young children with acute infection
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Table 1. Diseases Category at Admission

Diseases Number of cases (%)
Acute gastroenteritis 21 ( 30)
Pneumonia 13 ( 19)
Bronchiolitis 11 ( 16)
Acute pharyngitis 10 ( 14)
Acute otitis media 6 (9
Urinary tract infection 4 ( 6)
Croup 2( 3)
Fever without a focus 2 ( 3)
Total 69 (100)

AUC 3ol 0.272¢130th(Fig. 2). 2 ZH )
o] CHr& AHAALRA o] &3l7|9s] & Ao 7Hg &2

£ Mol CHre @A g 3 A3 a4 &2 274
om o] 37 gk ol&tol A CHrel 2 Zf e 2o wizh
L& 60%, 5ol 1%

Table 4914 & Afel A®Z CHrel 37 # 274 pgs
Vo & AA Fag TEste] nlwskich T FHw 2k Hb,
MCH, CH, Tfsat, iron 2% BAA22 {93 2}0](P<0.05)
E HSou MCV (P=0.183), RDW (P=0.138), ferritin (P=
0.730), TIBC (P=0.700)% Zo]& Ho]x] ekgkr}
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Table 2. Comparison of Hematological and Bio*chemical In-
dices for the Diagnosis of Iron Deficiency Status

IDA/ID NID

Index (n=47) (n=22) P value" P value®
Age (month)  129%49  125%43 0.723 -
CRP (mg/dL)  1.0%12 1.1+22 0.831 -
MCV (fL) 754%62  779%53 0.110 0.794
MCH (pg) 254+23  268+1.4 0.012" 0567
CH (pg) 251+24  265+1.2 0.002" 0.840
RDW (%) 141+13  135+09 0.048" 0.466
CHr (pg) 252+2.1 270%£2.3 0.003" 0.035"
Ferritin (ug/L)  57%£39.1 732+37.2  0.109 -
Iron (ug/dL)  282%158 764+276  0.001° -

TIBC (ug/dL) 380.9+106.9 3257+732  0.032° -

“Significant at P<0.05, "t-test, "Multiple logistic regression
Abbreviations : CH, cellular hemoglobin content; CHr, reticulo-
cyte hemoglobin content; CRP, C-reactive protein; ID, iron
deficiency group; IDA, iron deficiency anemia group, MCH,
mean corpuscular hemoglobin;, MCV, mean corpuscular vol-
ume; NID, non-iron deficiency group; RDW, red blood cell
distribution width; TIBC, total iron binding capacity

Table 3. Comparison of Hematological and Biochlemical In-
dices for the Diagnosis of Iron Deficiency Anemia

Index IDA (n=17) ID (n=30) P value'
Age (month) 10946 14.0+4.8 0.040"
CRP (mg/dL) 15+14 09*1.1 0.105
MCV (fL) 716*6.8 776+4.9 0.001"
MCH (pg) 24.1+29 263%15 0.010"
CH (pg) 236*3.0 260*1.5 0.006"
RDW (%) 148+14 13.8*1.1 0.012"
CHr (pg) 245+27 B7+1.7 0.103
Ferritin (ug/L) 69.2£54.9 50.2+25.3 0.193
Iron (ug/dL) 23.8+14.2 30.6+16.4 0.159
TIBC (ug/dL) 370.8+787  386.7£120.9 0.629

"Significant at P<0.05, Tt-test
Abbreviations same as in Table 2
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Fig. 1. Correlation between reticulocyte hemoglobin content (CHr) and serum hemoglobin (Hb) (A) and
between CHr and transferrin saturation (B) in the iron deficiency group. Significant positive correlations were

observed.

0,8+

0.6

Sensitivity

CHr AUC 0.272
0.2

0.0 T | T |

0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
Fig. 2. Receiver operating characteristic curves to diagnose an
iron deficiency in young children with acute infection. Abbre-

viations: AUC, area under the ROC curve; CHr, reticulocyte
hemoglobin content.
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Table 4. Comparison of Hematological and Biochemical Indices
for the Diagnosis of Iron deficiency according to the Proposed
CHr Cutoff Value’

CHr =274 pg CHr >274 pg

Index (n=55) (n=14) P value'
Hb (g/dL) 114%£1.0 12.0%0.9 0.035"
MCV (fL) 75.7t6.4 78+4.2 0.188
MCH (pg) 25.6+2.3 270*1.2 0.032"
CH (pg) 25.3%2.3 26.8*1.1 0.020"
RDW (%) 141£1.3 135*1.1 0.138
Ferritin (ug/L) 63.1140.2 59.0+t35.2 0.730
Tfsat (%) 11.3£8.1 17.8+8.2 0.010"
Tron (ug/dL) 38.3125.0 64.1+140.3 0.004"
TIBC (ug/dL) 365.7+106.7 354.0E72.6 0.700

"Significant at P<0.05, Tt-test
Abbreviations same as in Table 2
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