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Purpose : Flow cytometric automated reticulocyte analysis is a superior method to manual reticulo-
cyte counting, with respect to precision and sensitivity. Furthermore, flow cytometric analysis is able
to measure immature reticulocyte fraction(IRF) and reticulocyte cellular indices(RCI: cell hemoglobin
content : CHr, mean cell volume:MCVr, cell hemoglobin concentration mean : CHCMr, distribytion
width : RDWr, HDWr, CHDWr). In this study, we investigated the mean values and clinical sig-
nificances of IRF and RCI in healthy children and pediatric anemia patients.

Methods : IRF and RCI were measured with an automated blood cell analyzer, ADVIA 120(Bayer,
USA) using oxazine 750 dye, in 57 healthy children and 61 children with anemia. The anemia group
consisted of 27 iron deficiency anemia(IDA) patients and 34 patients with anemia associated with
acute infection(AAI). We compared the mean values of IRF and RCI in the control group classified
according to age, between anemia groups and the control group, and between the IDA group and the
AAI group.

Results : For the normal control group, the mean values of IRF, CHr, MCVr and HDWr were high-
er in neonates when compared to older children. The mean values of IRF and RDWr were signifi-
cantly higher, and the mean values of CHr and CHCMr were significantly lower in the IDA group
when compared to the control group. The mean value of IRF was significantly higher, and the mean
value of CHDWr was significantly lower in the AAI group when compared to the control group.
The mean values of IRF, CHr and CHCMr were significantly lower in the IDA group when com-
pared to the AAI group.

Conclusion : We could determine the normal mean values of IRF and RCI in healthy children clas-
sified according to age for understanding of hematopoietic response differences according to age. The
evaluation of IRF and RCI by automated reticulocyte analyzer seemed to be accurate and clinically
useful for the early diagnosis of anemia and the differentiation of IDA from AAIL (Korean ] Pediatr
2005,48:284-291)
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(Table 2).
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Table 1. Immature Reticulocyte Fraction and Reticulocyte
Cellular Indices in Control Group, According to Age

<2 month 2-6 m 7-24 m  >24 mo
No. 15 10 11 20
Reticulocyte(%) 3614 13104 09%03 1.1%06
L-reti(%) 701%+123 958*29 966*+14 946*28
M-reti(%) 19.9%+6.5 35%2.0 28+1.3 42%23
H-reti(%) 99*65 08*£18 06*05 1.2%£13
IRF(%) 299+12.3 42+29 34+14 54*28
CHr(pg) 341%15 264+22 275108 29.1£19
MCVr(fL) 1154%6.9 95.0+50 91565 925%50
CHCMr(g/dL) 29.7+0.8 299+14 304*£04 31.2%14
RDWr(%) 10.9*0.8 11.0+23 116*£1.7 123*21
HDWr(g/dL) 32%0.2 24105 28*05 27103
CHDWr(pg) 42%04 3.9%0.6 36*£04 37109

Values are mean= standard deviation

IRF : immature reticulocyte fraction, L-reti:low—fluorescence
intensity region, M-reti: middle-fluorescence intensity region,
H-reti : high—fluorescence intensity region, CHr :cell hemoglo-
bin content, MCVr:mean cell volume, CHCMTr : cell hemoglo-
bin concentration mean, RDWr, HDWr, CHDWT  : distribytion
widths of CHr, MCVr, CHCMr
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Table 2. Comparison of Immature Reticulocyte Fraction and Reticulocyte Cellular Indices between Anemia and Control Group

Control(n=42) IDA(n=27) Acute infection(n=34) P value
Age(months) 349+34.1 41.7+50.7 33.1+228 NS
Hgb(g/dL) 121+06" T 91+1.7 99+14" <0.0017/<0.001"
HCT(%) 359+1.8" " 28.9+4.2" 289+42" <0.0017/<0.001"
Reticulocyte(%) 11047 1.4+05 1.7+1.0" 0.0137/0.007"
L-reti(%) 95527 7 93.0£3.2 89.3+t4.7" 0.001°/<0.001"
M-reti(%) 36+21"1 59+25 9.2+42" <0.0017/<0.001"
H-reti(%) 09+1.3" 1.1+15 15+1.1" NS/0.046
IRF(%) 45+270 7 7.0£32 10,7477 0.001°/<0.001 "
CHr(pg) 278+2.4° 249+41° 274426 0.004"/NS
MCVr(fL) 929*55 90.8+99 92.6+9.4 NS/NS
CHCMr(g/dL) 30.6+15" 27.4+2.7 20.8+2.3 <0.001"/NS
RDWr(%) 11.8+2.1 12.6+47 115+2.0 <0.001"/NS
HDWr(g/dL) 26404 27406 27425 NS/NS
CHDWr(pg) 38+0.7" 1 31+06" 32+05" <0.001°/0.003"

Values are mean= standard deviation
NS : Not significant, IRF : immature reticulocyte fraction, L-reti:low—fluorescence intensity region, M-reti: middle—fluorescence in-
tensity region, H-reti: high—fluorescence intensity region, CHr:cell hemoglobin content, MCVr:mean cell volume, CHCMTr : cell
hemoglobin concentration mean, RDWr, HDWr, CHDWr : distribytion widths of CHr, MCVr, CHCMr

300
Table 3. Comparison of Immature Reticulocyte Fraction and R.=0.440 °
Reticulocyte Cellular Indices between Iron Deficiency Anemia £=0.001
and Anemia of Acute Infection ~
£
IDA(n=27) Acute infection(n=42) P value 5 200
=
Age(months) 41.7+50.7 33.1+22.8 NS” é .
Hgb(g/dL) 9.1+1.7 99+14 NS E |
HCT(%) 28942 302440 NS’ W . - . i
Reticulocyte(%) 1.4+05 1.7+1.0 NS . e -
L-reti(%) 89.3+4.7 93.0+32 0.002 oo —
M-reti(%) 9.1+42 5.9+25 0.001 0l e e e m -
H-reti(%) 15+1.2 11+15 NS* 0 10 20 30 40
TIRF(%) 7.0+3.2 10.7+£4.7 <0.001 A IRF(%)
CHr(pg) 249*4.1 271.4+26 0.018
MCVr(fL) 90.8+9.9 92.6+£9.4 NS* 8
CHCMr(g/dL) 21.4+27 29.8+2.3 0.002 3 R.=0.392 .
RDWr(%) 12.6+47 115+20 NS = 5 /=0.004
HDWr(g/dL) 27406 27425 NS’ g .
CHDWTr(pg) 3.1+0.6 3.2+05 NS @
=
(5] a
Values are mean standard deviation £ 3 ° . B
NS : Not significant S -
IRF : immature reticulocyte fraction, L-reti:low-fluorescence o 2 . e 5 o =
intensity region, M-reti: middle-fluorescence intensity region, el ee W Tos —wE
H-reti : high—fluorescence intensity region, CHr : cell hemoglo- R I e : .
bin content, MCVr : mean cell volume, CHCMTr : cell hemoglo- = a ° as
bin concentration mean, RDWr, HDWr, CHDWTr : distribytion 0
widths of CHF, MCVI”, CHCMr 0 10 20 30 40
B IRF(%)
Hgte] Hjgte] HAFJGNGT A oA sgko (7t} Fig. 1. Correlation between immature reticulocyte fraction

P=0.018, P=0.002), MCVr, RDWr ¥ HDWr< % 3t A
o] HolXx| 2FUTHTable 3).

7. IRFe 83 ferritin, YMHE TS0 MITH U
CHr} TIBC, EMA SHMASXNO| AMREHH

IRF= 8% ferritin ¥%=9 42 AAAAE
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(IRF) and serum ferritin levels(A) and between IRF and total
reticulocyte counts in anemia group(B). There were significant
positive correlations between them.

P=0.001), B33 g FHAAE BAHr=0.392,
P=0.004)(Fig. 1). &3}, CHr& 3842 9 dAa28830= &

o AHAAE BAL(r=0492, P=0.001, r=0571, P<0.001)
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Fig. 2. Correlation between Cell hemoglobin content(CHr) and
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matocrit levels(B) in anemia group. They showed significant
positive correlations between them.
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Fig. 3. Correlation between Cell hemoglobin content(CHr) and
Total iron binding capacity(TIBC)(A) and between CHr and
Immature reticulocyte fraction(IRF)(B) in anemia group. There
were significant negative correlations between them.
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