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The Analysis of Thrombopoietin and Clinical Parameters as a Marker for Disease Progression in
Patients with Multiple Myeloma

Jae Jin Lee, M.D."; So Young Kang, M.D.2, and Woo-In Lee, M.D.?

Devision of Hematology & Medical Oncology, Departments of Internal Medicine', and Laboratory Medicine?,
Kyung Hee University College of Medicine, Seoul, Korea

Background : Multiple myeloma (MM) causes the suppression of hematopoiesis because of malig-
nant cells in the bone marrow. Thrombopoietin (TPO) is regulated by a feedback mechanism with
platelets. Recently, it was suggested that an elevated TPO without thrombocytopenia was associat-
ed with impaired hematopoiesis. We evaluated whether TPO levels could be a marker for disease

progression in MM.

Methods : The TPO levels were measured in 70 blood samples from 27 patients (newly/previous-
ly-diagnosed patients=13/14). We analyzed the TPO and clinical parameters, WBC, hemoglobin,
creatinine, calcium, M-protein, protein, albumin, and g2-microglobulin. The TPO in 20 healthy con-

trols ranged from 6 to 69 pg/mL.

Results : The TPO levels were significantly higher in MM patients with thrombocytopenia than in
patients without thrombocytopenia and the healthy controls (median TPO: 293.0 pg/mL vs 59.6 pg/
mL and 35.6 pg/mL, P<0.0001). There was a negative correlation between the TPO levels and the

blood cells, i.e., leukocytes (r=

-0.293), hemoglobin (r=-0.378) and platelets (r=-0.508) (P<0.05).

Elevated TPO were found in association with normal platelet counts (N=20). Among the samples
without thrombocytopenia, especially one year after the diagnosis, the hemoglobin (10.3 vs 12.9
g/dL, P=0.025) and albumin (3.3 vs 4.0 g/dL, P=0.085) were lower and the M-protein and protein
tended to be higher in patients with elevated TPO compared to those with normal TPO.
Conclusions : Serum TPO was elevated with thrombocytopenia and related to impaired hema-
topoiesis. The elevated TPO without thrombocytopenia might be considered as impaired hemato-
poiesis and a marker for disease progression in patients with MM. (Korean J Lab Med 2009,29:82-8)
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Table 1. The Pearson correlation between thrombopoietin and
clinical parameters

356.5+58.3
< 1,000
°
o L
3 750 102.9+18.0
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wn [———] L
Healthy control MM, normal platelet MM, decreased
(N=20) (N=48) platelet (N=22)

Fig. 1. The serum thrombopoietin level of healthy control and
patients with multiple myeloma.The serum thrombopoietin level
was not only significantly different among three groups (P<0.0001)
by ANOVA but also between multiple myeloma with normal platelet
and multiple myeloma with decreased platelet (P<0.001) by Mann-
Whitney test.

Abbreviations: MM, multiple myeloma; N, sample size.

Pearson correlation Pvalue
Platelet -0.508 <0.001
Hemoglobin -0.378 0.001
Creatinine 0.331 0.007
White blood cell -0.293 0.014
M-protein 0.185 0.125
Total protein 0.137 0.258
B2-microglobulin -0.112 0.504
Albumin -0.032 0.795
Calcium -0.005 0.968
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Table 2. The analysis of clinical parameters according to the

platelet count in patients with elevated thrombopoietin

Platelet count  Platelet count
<150 (x 10%uL) >150 (x 10%uL)  Pvalue
(N=20) (N=20)

Number of patients 10 11

Sex (M/F) 16/4 15/5 1.000
Age (Median, yr) 68 (49-79) 62 (47-74) 0.358
M protein (g/dL) 38+06 22404 0.025
Protein (g/dL) 89+05 75+04 0.032
White blood cell (x/uL)  4,923+-588 6,166+ 486 0.111
Creatinine (mg/dL) 1.6+04 1.2+0.2 0.349
Hb (g/dL) 95+05 10.1£05 0.413
B2-microglobulin (mg/L) ~ 6.4+2.7 46+12 0611
Albumin (g/dL) 34+0.2 3.2+0.1 0.736
Calcium (mg/dL) 8.7+1.1 8.8+0.8 0.783

Mann-Whitney test.
Abbreviations: M, male; F, female; N, sample size.
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Table 3. The analysis of clinical parameters according to the
thrombopoietin in blood samples with normal platelet at least 1
yr after the diagnosis of multiple myeloma

Thrombopoietin - Thrombopoietin

<69 (pg/mL)  >69 (pg/mL)  Pvalue
(N=5) (N=17)

Number of patients 4 11

Sex (M/F) 3/2 14/3 0.548
Age (Median, yr) 71 (54-75) 55 (47-74) 0.140
Hb (g/dL) 129+141 10.3+0.6 0.025
Albumin (g/dL) 40+03 3.3+0.1 0.085
M protein (g/dL) 09+0.1 20+05 0.493
Creatinine (mg/dL) 0.8+0.2 1.3+0.2 0517
Calcium (mg/dL) 9.0+0.1 8.9+0.2 0.635
Protein (g/dL) 6.8+04 74+04 0.649
White blood cell (x/ul) 5,978 +961 6,292+565 0.880
(2-microglobulin (mg/L) 41+01 51+17 1.000

Mann-Whitney test.
Abbreviations: M, male; F, female; N, sample size.
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