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This study was undertaken to determine the effect of short-course high-dose 
methylprednisolone (HDMP) treatment on peripheral blood (PB) CD34+ 
progenitor cells during remission induction treatment in 11 children with newly 

• diagnosed acute leukemia (7 with ALL, 4 with AML) whose bone marrow (BM)
cells expressed fewer than 5% CD34 at the time of diagnosis. All children who 
had no infection were given HDMP as a single daily oral dose of 30 mg/kg for 
the first four days of induction therapy. The number of CD34+ progenitor cells 
were determined by flow cytometry before and after four days of HDMP 
treatment. While the number of PB blast cells significantly decreased after only 
a four-day course of HDMP treatment, the number of PB CD34+ progenitor cells 
increased in all patients. In addition, after four days of HDMP treatment 
polymorphonuclear leukocytes (PMN) and mononuclear cells (MNC) increased 
significantly (p < 0.05). We suggest that the potential beneficial effects of HDMP 
in the induction treatment of acute leukemia may occur partly by the stimulation 
of PB CD34+ hematopoietic progenitor cells in a short period of time.
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Although all hematopoietic progenitor cells in 
the bone marrow (BM) express the CD34 
antigen, its expression decreases during the 
maturation of progenitor cells1. Only small 
number of CD34+ hematopoietic progenitor 
cells are found in peripheral blood (PB)2. These 
cells have been shown to increase during the 
period of hematopoietic recovery following 
myelosuppressive chemotherapy3. Treatment 
with recombinant hematopoietic growth factors 
such as granulocyte-macrophage colony­
stimulating factor (GM-CSF) and granulocyte 
colony-stimulating factor (G-CSF) can increase 
PB CD34+ progenitor cells4. In addition, high­
dose methylprednisolone (HDMP) combined 
chemotherapy has been shown to increase the 
number of BM CD34+ hematopoietic progenitor 
cells in children with acute lymphoblastic 
leukemia (ALL) during remission induction 
therapy. However, the increase in CD34* cells 
was not significant in patients who received a

conventional dose of steroid instead of HDMP5. 
Furthermore, short-course HDMP treatment has 
been shown to increase the circulating CD34+ 
hematopoietic progenitor cells during 
maintenance therapy in children with ALL and 
acute myeloblastic leukemia (AML) who had 
chemotherapy-induced neutropenia6-7.

In the present study, we have evaluated the 
effect of short-course HDMP treatment of PB 
CD34+ cells during remission induction 
treatment to elucidate whether it could also 
increase the PB CD34+ progenitor cells in 
children with ALL and AML.

Material and Methods
Eleven children with newly diagnosed acute 
leukemia (7 with ALL, 4 with AML) were 
enrolled in this study. There were six boys and 
five girls with a median age of 5.6 years (range 
3-14 years). None of them had infection.



2 Tunf B, et al The Turkish Journal of Pediatrics • January - March 2002

Diagnosis was made by morphology according 
to the French-American-British (FAB) 
classification, by cytochemistry, and by cell 
surface marker analysis. With informed consent, 
methylprednisolone sodium succinate (Prednol-L 
30 mg/kg/day) as a single agent was 
administered orally once a day to all children 
for the first four days of induction therapy. No 
other agent was given during that time. 
Treatment was then continued with HDMP 
containing chemotherapy regimens according to 
our institutional ALL and AML protocols.

Complete blood counts were performed using 
an automatic analyzer (STKS Coulter), and 
manual differential counts were performed on 
Wright-stained PB smears. Surface marker 
analysis was performed using a flow cytometry 
(FAC Scan, Becton Dickinson, San Jose, CA, 
USA) with a panel of monoclonal antibodies8. 
CD34+ progenitor cells were measured in 
anticoagulated peripheral venous blood samples 
before and after four days of HDMP treatment. 
The patients were excluded if their BM blast 
cells expressed > 5% CD34+ progenitor cells. 
The absolute number of circulating progenitor 
cells per mm3 was calculated by multiplying the 
percentage of CD34+ cells by the absolute 
number of mononuclear cells. The final results 
were expressed as mean ± SD. In addition, 
changes in the number of BM blasts, 
polymorphonuclear leukocytes (PMN) and 
mononuclear cells (MNC) were determined four 
days after HDMP treatment.

Statistical comparison was performed using the 
Wilcoxon test.

Results
Changes in the absolute numbers of PB CD34+ 
cells before and after four days of HDMP 
treatment are shown in Table I. After four days 
of HDMP treatment, the number of PB CD34+ 
progenitor cells increased significantly 
(p < 0.05) in children whose BM cells expressed 
< 5% CD34+ progenitor cells. In addition, the 
absolute numbers of PB blast cells significantly 
decreased in all children with AML 
(12.8 ± 9.9 x 109/L vs 2.3 ± 8.9 x 109/L) and 
ALL (23.7 ± 9.4 x 109/L vs 2.5 ± 1.18 x 109/L) 
(Fig. 1)- As also seen in Figure 1, significant 
increases were also observed in the number of 
PMN cells and monocytes in children with ALL 
and AML, four days after HDMP treatment.

Table I. Changes in Absolute Numbers of Peripheral 
Blood CD34+ Progenitor Cells After 4 Days of 

HDMP Treatment in Children with Both ALL and 
AML whose Bone Marrow Cells Expressed 

< 5% CD34+ Progenitor Cells

Day 0 Day 4 p

PB CD34+cells/mm3 402+228 916±491 <0.05
n = 11____________________________________

PB: peripheral blood.

AML ALL

Fig. 1. Mean value of the absolute numbers of peripheral 
blood blast cells, PMN and MNC in children with AML 
(n = 4) and ALL (n = 7 before and after HDMP treatment. 
PMN: polymorphonuclear leukocytes; MNC: mononuclear 
cells; AML: acute myeloblastic leukemia; ALL: acute 
lymphoblastic leukemia.

Discussion
Although conventional doses of corticosteroids 
have long been used successfully for the 
treatment of ALL, more favorable results have 
been obtained by administration of higher doses 
of corticosteroid in children with ALL9-13. 
Administration of short-course (3 to 5 days) 
HDMP accelerates leukocyte recovery in 
leukopenic children with ALL and AML14. In 
addition, remarkable antileukemic effects of 
HDMP therapy through induction of terminal 
differentiation and apoptosis of myeloid leukemic 
cells have been shown in children with AML15>16.
In the present study, we demonstrated that 
while PB leukemic cells decreased, PMN and 
MNC increased significantly, and PB CD34+ 
progenitor cells increased in children with ALL 
and AML who were treated with short-course 
HDMP during the early phase of remission 
induction therapy. Although the mechanism of 
action of HDMP on PB hematopoietic
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progenitor cells is not clear, the increase in the 
number of progenitor cells expressing CD34 
antigen could be related to the stimulatory effect 
of HDMP on the production of some 
endogenous cytokines17-18. In addition, it has 
been reported that corticosteroids increased the 
levels of G-CSF and GM-CSF in normal subjects 
and in children with aplastic anemia and 
myelodysplastic syndrome19-20. Interestingly, the 
inhibitory effect of steroids on production of the 
leukemia-associated inhibitor (LAI) from 
human myeloid leukemic cells, which can have 
a myelosuppressive effect on normal progenitor 
cells, has been shown in vitro21. The inhibitory 
effects of high-dose steroid treatment on LAI 
could be another explanation for the stimulation 
of PB CD34+ progenitor cells.
Successful results with HDMP administration 
have also been reported in several hematologic 
diseases such as aplastic anemia22, congenital 
hypoplastic anemia23, and myelofibrosis24. The 
effect of HDMP in all these diseases might be 
related to its stimulatory effect on CD34+ 
hematopoietic progenitor cells.
In the present study, we have shown that 
administration of short-course HDMP treatment 
alone increases not only the number of PB 
CD34+ cells but also the PB PMN and MNC 
counts significantly during an early phase of 
remission induction therapy (Fig. 1). These 
results indicate that in addition to the 
remarkable antileukemic effects of HDMP in 
children with AML and ALL, short-course 
administration of HDMP can mobilize the 
CD34+ hematopoietic progenitor cells into PB 
and rapidly accelerate the hematopoietic 
recovery. Therefore, short-course HDMP 
treatment is recommended as an initial 
treatment of ALL and AML patients. Whether 
addition of HDMP alone or combined with 
chemotherapy is beneficial for the outcome 
remains to be determined. Its effects on 
hematopoietic recovery in children with other 
malignancies who developed myelosuppression 
should also be evaluated in further studies.
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