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replace splenectomy as a good palliative procedure, espe-
cially in elderly patients or those with concomitant dis-
ease in whom the risks of this procedure are of concern. 

Michael Bennett,* Kumud Sharma,° Shaiy Yegena,#

Israel Gavish,* Harish P. Dave,° Geraldine P. Schechter°
*Department of Hematology, Ha’Emek Medical Center, Israel;

°Hematology/Oncology, George Washington University and
Veterans Affairs Medical Center, Washington, DC, USA;

#Department of Hematology, Poriah Hospital, Israel 
Correspondence: Michael Bennett, Ha’Emek Medical Center,
Afula, Israel. Phone: international + 9.72.46494247.
Fax: international + 9.72.46495128. E-mail: benet_m@clalit.org.il 

References

1. Jaffe ES, Harris NL, Stein H, Vardiman JW. World Health
Organisation classification of tumours. Pathology and
Genetics of Tumours of Haemopietic and Lymphoid Tissues.
Lyon. IARC Press; 2001.

2. Catovsky D, Matutes E. Splenic lymphoma with circulating
villous lymphocytes/splenic marginal-zone lymphoma. Semin
Hematol 1999;36:148-54.

3. Jennings CD, Foon KA. Recent advances in flow cytometry:
application to the diagnosis of hematologic malignancy. Blood
1997;90:2863-92.

4. Troussard X, Valensi F, Duchayne E, Garand R, Felman P,
Tulliez M, et al. Splenic lymphoma with villous lymphocytes:
clinical presentation, biology and prognostic factors in a series
of 100 patients. Br J Haematol 1996;93:731-6. 

5. Parry-Jones N, Matutes E, Gruszka-Westwood AM,
Swansbury GJ, Wotherspoon AC, Catovsky, D. Prognostic
features of splenic lymphoma with villous lymphocytes: a
report on 129 patients. Br J Haematol 2003;120:759-64. 

6. Thomas DA, O’Brian S, Cortes J, Faderl S, Fayad L, Garcia-
Manero G, et al. Treatment of splenic lymphoma with villous
lymphocytes (SLVL) and marginal zone lymphomas (MZL)
with single agent rituximab. Blood 2001; 98(suppl):134a
(Abstract#563).

7. Arcaini L, Orlandi E, Scotti M, Brusamolino E, Passamonti F,
Burcheri S, et al. Combination of rituximab, cyclophos-
phamide, and vincristine induces complete hematologic
remission of splenic marginal zone lymphoma. Clin
Lymphoma 2004;4:250-2.

Multiple Myeloma

Correlation between fatigue and hemoglobin level
in multiple myeloma patients: results of a
cross-sectional study

This cross-sectional study showed a positive cor-
relation between fatigue-related quality of life,
evaluated with the FACT-An questionnaire, and
hemoglobin level in 1071 patients with multiple
myeloma. Multiple regression analysis adjusting
for several covariates was used. Improved FACT-
An scores in women and men were associated with
hemoglobin increase up to sex-specific normal val-
ues.
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Anemia is a very common finding in hematologic malig-
nancies including multiple myeloma (MM), and is espe-
cially severe in patients with recurrent disease or during
chemotherapy.1 Improved quality of life (QOL) is correlat-
ed with increased hemoglobin concentration,2-6 independ-
ently of tumor response.2,3 The objective of this cross-sec-
tional study was to further examine the relationship

between fatigue-related QOL, hemoglobin level and other
characteristics in MM patients. 

All MM outpatients admitted in 24 Italian centers
between November 2001 and March 2002 were included.
Patients' demographic and clinical data were collected,
and the Functional Assessment of Cancer Therapy -
Anemia (FACT-An), a 20-item questionnaire measuring
fatigue-related QOL,7 was administered. Raw FACT-An
scores were calculated8 and logit-transformed to obtain
approximately normal distributions. The regression of
FACT-An scores on hemoglobin was studied using poly-
nomials of increasing order until achieving the maximum
adjusted R2. Other factors, as well as two-way interac-
tions, were tested for addition (if p<0.05) into a multiple
regression model. Treatment center and its interactions
with other model factors (fixed effects) were added as ran-
dom effects. Data analyses were performed using SAS®.

Of 1071 consecutive patients enrolled, hemoglobin and
FACT-An data were available for 1046 (Table 1). The
median disease duration was 23 months. MM treatment
had previously been administered to 76.6% of the patients
and included bone marrow transplant in 31.2%.
Treatment was ongoing in 72.0% (chemotherapy with
corticosteroids 25.8%, chemotherapy only 11.8%, corti-
costeroids only 8.5%, interferon 15.7%, thalidomide
10.9%, bisphosphonates 8.4%), while 16.6% were receiv-
ing erythropoietin. The mean hemoglobin (Hb) concentra-
tion was 11.90 g/dL (SD 1.87, range 6.4-17.0, median
12.0) and 6.1% of the patients were transfusion-depend-
ent. Mean raw FACT-An scores were 56.3 overall (median
60), 36.4 for the fatigue subscale (median 39), and 20.0 for
the non-fatigue items (median 21). The FACT-An scale
showed good internal consistency (Cronbach's α 0.83).
The median raw FACT-An scores increased from 45 for Hb
≥ 9 g/dL to 64 for Hb > 14 g/dL. The linear regression coef-
ficient of logit-transformed scores on hemoglobin was
1.36 (standard error 0.135, Pearson's r 0.297, p=0.0001).
Score improvements per hemoglobin increase were pro-
gressively lower, however, and a third-order polynomial
best fitted the data (R2 0.103, i.e. explaining 10.3% of
FACT-An score variability versus 8.8% of linear regres-
sion). This regression pattern was still observed (Figure 1)
after adjusting for other factors (Table 1). The main
(p<0.01) independent predictors of lower FACT-An scores
besides anemia were female sex, older age, unfavorable
response, advanced stage and concurrent illness (Table 1).
Two-way interactions between factors, including hemo-
globin concentration, were not significant. The model R2

Figure 1. FACT-An scores and hemoglobin levels: multiple logistic
regression using third-order polynomials.
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of 0.227 was contributed by hemoglobin 0.046, concur-
rent disease 0.033; response phase 0.029, sex 0.014, stage
0.008, age 0.006, working status 0.006, and combinations
of these factors 0.085. Transfusion dependence, disease
duration, creatininemia, marital status, previous bone mar-
row transplant, and concomitant antineoplastic therapy
did not significantly improve the model. WHO perform-
ance score (0, 48.5%; 1, 29.2%; 2, 11.5%; 3, 5.2%; 4,
0.4%; missing, 5.3%), although highly correlated with
FACT-An score (Spearman's r -0.47, p=0.0001), was con-
sidered an independent assessment rather than a predictor
of patients' well-being, and was therefore excluded from
the model. FACT-An scores in women increased as hemo-
globin increased until about 12 g/dL, whereas in men a
limited increase was still detected for hemoglobin beyond
14 g/dL (Figure 1), consistent with respective normal val-
ues.

Previous cross-sectional regression analyses assumed a
linear QOL-Hb relationship.4,5 In this study non-linear
analysis was made possible by the large sample size and
the wide range of hemoglobin values. Tumor-type homo-
geneity removed a major potential confounder while other
confounders were controlled by multivariate analysis, and

skewed distribution of FACT-An scores, a common ceiling-
effect product9 that can limit model validity, was overcome
by transforming the raw data. The results obtained
strengthen previous evidence of a positive relationship
between fatigue-related QOL and hemoglobin concentra-
tion2-6 and of an attenuated, though continued, QOL
improvement for hemoglobin values increasing towards
normal,6,10 while addressing the issue of further characteriz-
ing the potential benefit by sex.10 We recognize that,
although strongly correlated with more comprehensive
QOL indices,7 FACT-An scores essentially measure the
impact of anemia on the aspects of QOL more closely relat-
ed to fatigue, while emotional and social aspects are
involved indirectly and to a lesser extent. Moreover, as
only outpatients were included, symptomatic bone disease
was possibly underrepresented, as also suggested by limit-
ed bisphosphonate use; the role of hemoglobin in deter-
mining FACT-An scores may be reduced by the over-
whelming impact of severe bone pain. In spite of these lim-
itations, our results support the hypothesis that correction
of anemia until sex-specific normal hemoglobin values are
attained is likely to improve fatigue-related QOL in MM
patients.
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Table 1. Hemoglobin levels and multivariate-adjusted FACT-An
scores according to patients’ characteristics. 

Frequency Hb (g/dL) FACT-An *Adjusted for 
% Mean±SD score other factors

Mean (CI95) p value

Hb+Hb2+Hb3 0.0001@

Sex 0.0002§

Male 50.8 12.18±1.97 60.5 (58.6−62.3)
Female 49.2 11.59±1.73 57.2 (55.1−59.2)

Age (†) 0.011§

0.0012@

≤65 years 50.8 12.13±1.90 60.0 (58.0−61.9)
> 65 years 49.2 11.66±1.82 57.8 (55.7−59.8)

Response phase 0.0029§

Complete remission 11.4 12.83±1.56 62.3 (59.6−64.8)
Partial or unspecified 45.5 12.26 ± 1.64 58.8 (56.5 - 60.9)
remission
No response 6.4 10.67±2.00 58.4 (54.7−61.8)
Relapse 15.3 11.20±2.02 55.3 (52.3−58.2)
New diagnosis 21.4 11.56±1.92 59.7 (57.1−62.0)

MM Stage (Durie and Salmon) 0.014§

0.0054@

I 15.6 12.47±1.63 61.3 (58.9−63.6)
II 26.3 11.93±1.86 59.7 (57.5−61.7)
III 58.1 11.72±1.91 58.0 (56.0−60.0)

Concurrent disease 0.0009§

No 62.7 11.90±1.87 60.4 (58.4−62.2)
Yes (°) 37.3 11.89±1.88 56.7 (54.3−58.9)

Working status 0.025§

Outside job 27.0 12.38±1.76 60.7 (58.4−62.9)
No outside job 73.0 11.72±1.90 58.2 (56.3−60.1)

SD: standard deviation; CI95: confidence interval with 1-αα = 0.95. *transformed
as 10.logit(x)+50 when 0<x<1, 0 when x=0, 100 when x=1, x being the ratio
between the score and its maximum possible value 80, and converted back to the
original FACT-An scale. † range 31-94, mean 64.6, SD 10.1 years. °hypertension
11.4%, other cardiovascular diseases 8.6%. §as categorical variable.
@as numerical (continuous or ordered) variable.
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Retrospective analysis of 472 Chinese children
with chronic idiopathic thrombocytopenic
purpura: a single center experience

We retrospectively analyzed the clinical charac-
teristics and management of 472 Chinese children
(age 1~14 years) with chronic idiopathic thrombo-
cytopenic purpura (ITP). The distribution of cases
by age showed a maximum at 4 years and more
patients below 7 years old than between 7 and 14
years old had ITP (337, 71.4% vs. 135, 28.6%).
Variable bleeding signs occurred in this series of
patients. Steroids therapy was effective for Chinese
children with chronic ITP whether as first- or sec-
ond-line therapy. Traditional Chinese medicine
was less effective than steroids.

haematologica 2005; 90:860-861
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Idiopathic thrombocytopenic purpura (ITP) is a disor-
der characterized by platelet destruction caused by an
anti-platelet antibody that results in platelet phagocytosis
via the reticuloendothelial system.1,2 Several papers
involving children with chronic ITP have been reported,3,4

however, a large-scale experience of Chinese children
with chronic ITP has not been reported. To explore the
clinical characteristics and management of Chinese chil-
dren with this condition, we retrospectively analyzed
472 consecutive Chinese children (age 1-14 years) with
chronic ITP diagnosed in our hospital from January 1980
to December 2000. The diagnosis of ITP was based on
the previously reported criteria5 except the cut-off age
was 14 years in this study. The data were analyzed by
SPSS10.0 statistical software. The response to therapy
was calculated by the χ2 test. A p value <0.05 was consid-
ered statistically significant. Of the 472 cases, we found a
slight predominance of boys (256, 54.2%)over girls (216,
45.8%). The distribution of cases according to age (Figure
1) showed a maximum at 4 years old and more patients
below 7 years old than between 7 and 14 years old had
chronic ITP (337, 71.4% vs. 135, 28.6%). Our findings

are similar to those reported by Kuhne et al.6 who com-
pared Vietnamese and European cohorts of patients.
However, our series showed that the frequency of boys
with chronic ITP below one year of age (20 cases) was
higher than that of girls (7 cases). This might be due to
referral bias, because our hospital is the only one special-
ized in blood diseases in China, and those patients who
were refractory to first-line therapy or who relapsed were
usually referred to our hospital. Of the 382 patients for
whom data were available, 117(30.6%), 96 (25.1%), 82
(21.5%) and 87 (22.8%) patients had the initial diagnosis
made in spring, summer, fall, and winter respectively. At
diagnosis, of the 277 patients for whom data were avail-
able, there were 147 (53.1%) boys and 130 (46.9%) girls
with a mean platelet count of 32.93±21.56×109/L (range
2-90×109/L) and 34.35±21.15×109/L (range 1-90×109/L),
respectively. Initial platelet counts of <20×109/L were
found in 50 boys (34.0%) and in 45 girls (34.6%). The dif-
ference of platelet counts between boys and girls was not
statistically significant (p>0.05). The vast majority of chil-
dren had mild bleeding symptoms. Purpura and petechi-
ae (430 cases, 91.1%), epistaxis (231 cases, 48.9%) as
well as gum bleeding (79 cases, 16.7%) were often seen.
No definitive statistical difference was found in the type
of bleeding. Intracranial hemorrhage (ICH) occurred in
two children (0.4%): one case in a boy 3 months after
splenectomy (no platelet count recorded at that time;
platelet count 26×109/L on the day he was referred to our
hospital) who died from a recurrent ICH one year later;
the other case in a girl with a platelet count of 6×109/L.
Our data agree with Iyori’s findings on the risk of ICH in
Japanese children.7

Patients were treated with steroids, intravenous
immunoglobulin (IVIG), immunosuppressive agents or
traditional Chinese medicine (TCM). Patients who failed
the initial therapy received open splenectomy, steroid
and/or TCM as a second therapy. Treatment response
was defined as follows: complete response (CR): a
platelet count ≥100×109/L persisting for at least 2 months
with no maintenance therapy; partial response (PR): a
platelet count between 50-100×109/L; and no response
(NR): a platelet count < 50×109/L. Three-hundred and
twenty-four (68.6%) children received first-line therapy
(Table 1). Two hundred and thirty-four (72.2%) had been
followed up for more than 6 months and 167 (51.5%) for
more than 12 months. There were significant differences
between steroid treatment and TCM treatment (p<0.005)
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Figure 1. The distribution of chronic ITP in children of different
gender and age.
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