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Clinical Significance of Immature Reticulocyte as an
Early Recovery Indicator after Bone Marmow Transplantation

Seo, Suk Won., Kim, Chun Hee., Chi, Hyun Sook

Department of Laboratory Medicine, College of Medicine,
University of Ulsan and Asan Medical Center, Seoul, Korea

Bone marrow transplantation(BMT) is widely used as curative means of various malignant and
nonmalignant hematologic disorders, and early and accurate determination of engraftment is very important
for critical management decisions. Reticulocyte counts performed by automated flow cytometric methods is
a good indicator of erythropoietic activity and its evaluation has been proposed as an early predictor of bone
marrow regeneration. Some reports highlighted the usefulness of the percentage of highly fluorescent
reticulocytes and the sum of highly and medium fluorescent reticulocytes(immature reticulocyte fraction, IRF).
In Asan Medical Center, the criteria for engraftment following BMT or PBSCT was defined as the first day
of a 3-day trend of absolute neutrophil count(ANC)> 500/uL and platelet count> 30x 10%uL. In 1999,
Grotto et al proposed an indidator of bone marrow recovery as the first day on which the IRF was twice
the minimum value after bone marrow transplantation. To compare the both criterias, we got consecutive
datas of immature reticulocyte fraction, absolute neutrophil count(ANC), WBC count, platelet count and
reticulocyte count by XE-2100 automated hematology analyzer(Sysmex Co. Japan) from 33 patients daily
after BMT. When compared to standard neutrophil engraftment(10-30 days, 16.2 £ 4.6 days), IRF engraftment
(5-21 days, 11.0 + 3.9 days) occured significantly earlier in 87.9% of patients(P<0.05). The mean engraftment
day for WBC count(11-29 days, 16.4 +4.3 days) was similar to ANC, but platelet count and reticulocyte
count revealed more delayed data (10-49 days, 19.1+7.4 days vs 17-64 days, 31.4 £ 14.4 days).

In conclusion, our results confirm that an increase in the immature reticulocyte population is the earliest sign
of the hematopoietic recovery after BMT and that automated reticulocyte quantification including immature
fraction may be integrated into clinical protocols to evaluate bone marrow reconstitution.
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Table 1. Clinical characteristics of 33 patients studied

Diagnosis Number of patients
Acute myeloid leukemia 10
Acute lymphoblastic leukemia 7
Acute mixed lineage leukemia
Myelodysplastic syndrome 2
Chronic myelogenous leukemia 10
Severe aplastic anemia 3
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Table 2. Average engraftment days of each parameters

(meanzSD)
Average engraftment days
IRF ANC WBC PLT RETI
11.0+£3.94* 16.244.63 16.4+4.34 19.1+7.37 31.4+14.37

*P<0.001 compared with other parameters
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Fig. 1. Average engraftment days of each parameters (mean+SD).

Table 3. Engraftment days after bone marrow transplantation
Engraftment days

Patient Sex Age Diagnosis IRF ANC WBC PLT RETI
1 F 41 CML 11 12 15 21 18
2 F 29 AML 11 20 20 28 19
3 F 42 CML 17 20 20 10 45
4 F 41 AML 11 10 11 18 NA
5 M 33 MDSRA 8 17 17 20 24
6 F 41 AML 1 14 14 12 17
7 F 35 AMLL 7 20 20 12 32
8 F 35 AML 13 11 12 14 19
9 M 45 AML 6 21 21 18 32
100 M 28 CML 12 12 13 12 53
11 F 48 SAA 100 10 10 13 29
12 F 32 ALL 6 11 11 14 48
13 M 30 ALL 8 30 29 30 55
14 M 36 ALL 5 19 19 21 64
15 F 31 AML 10 12 12 12 25
16 M 48 AML 8 20 20 20 21
17 ™M 45 MDSRA 17 19 20 15 35
18 M 35 AML 7 20 20 19 37
19 M 49 CML 17 15 15 17 24
20 M 17 SAA 11 21 21 28 59
21 M 15 ALL 21 24 23 24 30
22 M 15 ALL 15 18 19 49 49
23 M 28 ALL 8 1 12 22 17
24 F 33 SAA 7 12 12 18 26
25 M 48 AML 13 16 16 20 51
26 M 45 CML 10 17 17 24 18
27 M 44 CML 12 17 17 21 19
28 M 25 ALL 3 17 17 22 17
29 M 39 AML 13 11 11 13 21
30 F 36 CML 14 15 15 17 26
31 M 37 CML 5 11 11 13 18
32 F 24 CML 5 14 14 16 17
33 M 35 CML 11 17 18 18 41

CML = Chronic myelogenous leukemia ; AML=Acute myeloid leukemia
; ALL=Acute lymphoblastic leukemia AMLL = Acute mixed lineage
leukemia ; RA =refratory anemia ; MDS=Myelodysplastic syndrome ;
SAA = Severe aplastic anemia ; IRF =Immature reticulocyte fraction ;
ANC= Absolute neutrophil count ; RETI =reticulocyte count
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Fig. 3. Comparison of IRF engraftment days to ANC engraftment
days in 33 patients.
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