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Serum erythropoietin (EPO) and granulocyte-macrophage-colony stimulating factor
(GM-CSF) levels were determined In 12 children with acute and seven with chronic
idiopathic thrombocytopenic purpura (ITP) prior to and during megadose
methyiprednisolone (MDMP) treatment by using enzyme-linked immunosorbant assay
(ELISA) Kits. It was shown that elevation of EPO and GM-CSF levels was correlated
with an increase in hemoglobin (Hb), packed cell volume (PCV), red blood cell (RBC),
leukocyte (Leu), polymorphonuclear leukocyte (PMN) and monocyte (Mo) counts during
MDMP treatment. Key words: erythropoietin, granulocyle-macrophage-colony stimulating
factor, megadose methylprednisolone.

During the treatment of childhood acute and chronic idiopathic thrombocytopenic
purpura (ITP) cases, we observed that megadose methylprednisolone (MDMP),
besides correcting thrombocytopenia, elevated hemoglobin (Hb), packed cell
volume (PCV), leukocyte (Leu), polymorphonuclear leukocyte (PMN) and monocyte
(MO) counts'3, Therefore, erythropoietin (EPO) and granulocyte-macrophage-
colony stimulating factor (GM-CSF) levels were measured prior to and during MDMP
treatment, and the corresponding Hb, PCV, red blood cell (RBC), PMN, Mo and
lymphocyte (Lym) counts were determined in patients with ITP.

Material and Methods

Hemoglobin, PCV, Leu, PMN, Mo and Lym counts were obtained in 19 patients with
ITP one and two weeks after MDMP treatment. Twelve of these children (10 girls
2 boys) had acute and seven had chronic (2 girls, 5 boys) ITP with age ranges
of five to 13 (X + SD: 9.25 + 2.73) and six to 14°(10.5 + 2.99) years, respectively.

The diagnosis of ITP was based on platelet counts of less than 50 x 10%L, with
excessive or normal numbers of megakaryocytes in the bone marrow. Platelets
were enumerated by phase contrast microscopy?. Hepatosplenomegaly and
lymphadenopathy were not detected, and there was no recent history of drug
ingestion, including aspirin; no patients had received platelet or blood transfusions
prior to the study. Underlying diseases were excluded as far as possible by lupus
erythematosus (LE X 3) preparations, throat culture and antiglobulin test. Chronic
ITP was considered when thrombocytopenia persisted longer than six months.
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Treatment in 19 Patients with ITP

Table I: EPO, Hb, PCV, RBC, GM-CSF, Leu, PMN, Mo, Lym Values Prior to, Durlng and After MDMP
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Hb PVC RBC Leu PMN Mo Lym
(g/dL) (%) (x 10'21) (x 10°0) (x 10°0) (x 10°L) (x 10°0)
1202+ 107 - 36.07+406 468+05 762+56"™ 698+217 454 %2.13 0.18+0.14 226x0.84
(10.3-13.62) (28-44) (4.02-5.58) (5.00-14.30)  (1.70-10.30) (0-0.57) (1.05-4.86)
19.59+863 11.87+1.44 36.02+3.97 457+058 1325+65" 11.17+352 894+3.18 032:0.16 (1.91+0.61)
(12.2-36.4) (9.8-14.2) (31.4-43) (3.36+5.56) (6.30-20.60) (5.00-17.7)  (0.1-0.82) (1.0-3.36)
2445+£727 1277141 . 3833+344 491:054 1826+6.9'"" 1605+433 1296+43 045:+020 264+1.13
(13.7-35.7)  (10.7-14.62) (32-45) (4.0-5.94) (8.00-25.40)  (5.9-22.3) (0.16-096)  (1.26-5.28)
14" day 2353+898™ 1221+101 3706+329 4.90+0.64" 1461+766 1189x+695 (034x+024) 238x1.37
(10.2-36.0)  (11.0-13.48)  (32.8-44) (4.02-5.67) © (5.20-29.0) (2.7-26.1) (0-0.10) " (1.1-6.8)
11.87+£1.32 3579+ 3.91 - 727+202 513178 020+011 - 194+075
(9.94-14.62) (28-43) (5.10-11.7) (29-8.7) (0-0.46) (0.8-3.55)
1232+ 123 368638 - 705+339 448+32 016x0.14 241068
(10.9-14.9) (32-45) (5.00-19.3) (2.1-17.1) (0-0.48) (1.4-4.28)
X + SD ranges in parentheses. '
* Only in 6.
**in 7.
" in 12 patients,
EPO : Erythropoietin. GM-CSF : Granulocyte-macrophage-colony stimulating factor.
Hb  : Hemoglobin, - TP : ldiopathic thrombocytopenic purpura. C3
Leu : Leukocyte. ’ Lym : Lymphocyte. B
MDMP: Megadose methylprednisolone. Mo : Monocyte.
PCV : Packed cell volume. PMN  : Polymorphonuclear leukocyte.

RBC : Red blood cell.
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Discussion

Elevation of Hb and PCV during MDMP administration was observed3. The
increase in the EPO level in this study could be an explanation for these
observations, which strongly suggest bone marrow activation. Although chronic,
large doses of EPO have been shown to cause thrombocytopenia in mice®, this
was not observed in this study at the detected EPO levels.

The in-vitro effects of GM-CSF on megakaryocyte progenitors have been well
documented® 7. Augmentation of GM-CSF levels in this study may be responsible
for the elevatig% of platelet counts, but did not coincide in each patient.
Prolongation of survival of human PMN by GM-CSF has "been shown®. The
observed increase in PMN and Leu counts may also be related to elevation of
GM-CSF in our study, in addition to the well-known steroid effects® '°,

High-dose methylprednisolone has been shown to increase GM-CSF in children
with leukemia'. In this study, oral MDMP administration in children with ITP
resulted in elevation of EPO and GM-CSF. However, other cytokines could not
be determined. A large body of data has indicated that platelet production is
regulated by several humoral factors'?'®, and a megakaryocyte-colony-stimulating

factor has been detected in the plasma and urine of severely thrombocytopenic
individuals'3. 15 16, '

Elevation of EPO and GM-CSF levels during MDMP treatment may help to explain
increases in Hb, PVC, RBC, Leu, PMN and Mo. Although other cytokines should
also be evaluated to explain the increase in platelet counts, we believe that the

increase of GM-CSF may also be a factor for improvement of thrombocytopenia
with this treatment.

REFERENCES

1. Ozsoylu S, Irken G, Karabent A. High dose intravenous methylprednisolone for acute idiopathic
thrombocytopenic purpura. Eur J Haematol 1989; 42: 431-435.

2. Tuncer MA, Ozsoylu S, Ersoy F, Yeniay |. The effects of glucocorticoids on lymphocyte numbers.
Immunol Today 1991; 12: 207.

3. Sayh T, Ozsoylu S. Corticosteroid effects on hemoglobin and hematocrit values. Turk J Med
Biol Res (accepted).

4. Brecker E, Cronkile EP. Morphology and enumeration of human blood platelets. J Appl Physiol
1951; 3: 365-377.

5. McDonald TP, Clift RE, Cottrell MB. Large, chronic doses of erythropoietin cause thrombocytopenia
in mice. Blood 1992; 80: 352-358.

6. Robir'wson BE, McGrath HE, Quesenberry PJ. Recombinant murine granulocyte macrophage
colony-stimulating factor has megakaryocyte colony stimulating activity and augments
megakaryocyte colony-stimulation by interleukin 3. J Clin Invest 1987; 79: 1648-1652.

7. Bruno E, Cooper RJ, Briddell RA, Hoffman R. Further examination of the effects of recombinant cytokines
on the proliferation of human megakaryocyte progenitor cells. Blood 1991; 77: 2339-2346.



Volume 38 Elevated EPO and GM - CSF Related to Methyiprednisolone Treatment 495
Number 4

8.

10.

11.

12.

13.

14.

15.

16.

Brach MA, de Vos S, Gruss HJ, Herrmann F. Prolongation of survival of human
polymorphonuclear neutrophils by granulocyte-macrophage colony-stimulating factor is caused
by inhibition of programmed cell death. Blood 1992; 80: 2920-2924.

John TJ. Leukocytosis during steroid therapy. Am J Dis Child 1966; 111: 68-70.

Eichacker P, Lawrence C. Steroid-induced hypersegmentation in neutrophils. Am J Hematol
1985; 18: 41-45, :

Tuncer AM, Higsénmez G, Ertirk G, GUmrik F, Albayrak D, Oguz H. The effect of high-dose
methylprednisolone treatment on GM-CSF level in children with acute leukemia: a pilot study.
Leuk Res 1992; 16: 615-619,

Shreiner DP, Weinberg J, Enoch D. Plasma thrombopoietic activity in humans with normal and
abnormal platelet counts. Blood 1980; 56: 183-188.

Hoffman R, Mazur E, Bruno E, Floyd V. Assay of an activity in the serum of patients with
disorders of thrombopoiesis that stimulates formation of megakaryocytic colonies. N Engl J
Med 1981; 305: 533-538.

Miura M, Jackson CW, Steward SA. Increase in circulating megakaryocyte growth-promoting
activity (Meg-GPA) following sublethal irradiation is not related to decreased platelets. Exp
Hematol 1988; 16: 139-144.

Mazur EM, Hoffman R, Bruno E. Regulation of human megakaryocytopoiesis. An in vitro analysis.
J Clin Invest 1981; 68: 733-741.

Kawakita M, Enomoto K, Katayama N, Kishimoto S, Miyake T. Thrombopoiesis-and
megakaryocyte colony-stimulating factors in the urine of patients with idiopathic
thrombocytopenic purpura. Br J Haematol 1981; 48: 609-615.



