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Letters to the Editor

activity, may be explained, as in other forms of anemia,4,5 by
the chronic anemia that characterizes TM, which may lead
to a persistent, appropriate sinus tachycardia and a sustained
decrease in autonomic fluctuations. Additionally, the expan-
sion of blood volume during transfusion could represent an
uncontrolled stimulation of cardiac receptors with sympa-
thetic afferents, leading to a further decrease in vagal mod-
ulation of heart rate.6 Of interest, we recorded VLP in 31.5%
of TM patients, which is well above the prevalence reported
in normal subjects (0-7%).7 This result may be explained by
intracellular iron deposition and myocardial fibrosis, which
may create heterogeneous ventricular depolarization,8 and
could lead to abnormal excitability of iron-loaded heart
cells.9,10 The higher incidence of ventricular arrhythmias that
we observed in patients with VLP demonstrates the useful-
ness of signal-averaged ECG in identifying those patients
who have an increased risk of potentially malignant arrhyth-
mias.11,12

No relationship was found between signal-averaged ECG
parameters and hematologic data. This could be explained by
a small amount of storage proteins in the heart cells, or
greater sensitivity to iron-induced oxygen free radicals. Thus,
the presence of VLP appears to be a critical component of the
arrhythmogenesis rather than a reflection of the severity of
the disease. The comparison of TM patients with healthy con-
trol individuals may represent a limitation of this study. Fur-
ther investigations in a large cohort of TM patients might
confirm the prognostic value of these parameters.

In conclusion, analysis of HRV and VLP may be helpful in
TM patients by detecting an underlying electrophysiologic
substrate predisposing to arrhythmias. Naturally, this needs
confirmation from both larger prospective and electrophys-
iologic studies.
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Cytokines

Circulating levels and promoter polymorphisms of inter-
leukins-6 and 8 in pediatric cancer patients with fever and
neutropenia

We evaluated interleukin (IL)-6 and IL-8 as early mark-
ers of serious infection in febrile neutropenic children and
found that both molecules had limited diagnostic value.
Although the promoter polymorphisms IL-6 G-174C and
IL-8 A-251T influence serum concentrations of the
respective cytokines, genotyping for these polymorphisms
does not  improve the diagnostic value of IL-6 and IL-8
measurements.
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Several small studies1-5 suggest that the assessment of
interleukin (IL)-6 and IL-8 concentrations at the time of
admission is a valuable tool for predicting serious infection
in febrile neutropenic cancer patients. Since serum levels of
both cytokines are influenced by known promoter polymor-
phisms,6,7 we evaluated whether genotyping of IL-6 and IL-
8 promoter polymorphisms improves the diagnostic value
of these cytokines.

IL-6 and IL-8 concentrations were measured in duplicate
by ELISA (R&D) in children with febrile neutropenia (>38.5°C,
absolute neurophil count (ANC) ≤500/µL) at the time of
admission and 24 hours later. Children with fever for longer
than 24 hours prior to admission were excluded. Febrile
episodes were classified as bacteremia with Gram-negative
or  Gram-positive organisms, microbiologically or clinically
documented localized infection, pneumonia or fever with-
out an identifiable source (FUO).

Genomic DNA isolated from peripheral blood was used
for genotyping the promoter polymorphisms IL-6 G-174C
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and IL-8 A-251T by means of polymerase chain reaction
(PCR) and allele-specific restriction digestion.8,9

The Wilcoxon’s rank sum test was used for comparisons
of the individual groups categorized by the type of infection.
The p values are two-tailed and are considered statistical-
ly significant if <0.05. All statistical calculations were done
with the statistical software package BiAS (Version 7.07 for
Windows 95/NT). The study protocol was approved by the
local ethics committee. 

One hundred and forty-six patients treated in three pedi-
atric cancer centers were included in this study [63 boys, 83
girls, mean age 9 years (0.5-28 years); the diagnoses were
acute lymphoblastic and myeloid leukemia (n=48 and
n=15), lymphoma (n=16), solid tumor (n=66), andd histio-
cytosis (n=1). Overall, there were 311 febrile episodes which
were categorized as FUO (n=209), localized infection (n=48),
pneumonia (n=15), and bacteremia with Gram-negative
(n=18) and Gram-positive organisms (n=21).

IL-6 levels on admission were significantly higher in
patients with bacteremia with Gram-negative organisms
than in patients with FUO or with localized infections, but
did not differ from the IL-6 levels in patients with pneu-
monia or bacteremia with Gram-positive organisms (Figure
1). IL-8 levels did not differ significantly across the differ-
ent types of infection (Figure 1).

Despite the fact that the sensitivity, specificity, and pos-
itive and negative predictive values of IL-6 as an early mark-
er for serious infection in febrile neutropenic children are
better than those of the IL-8, assay of this cytokine is insuf-
ficient as a single test for clinical application (Table 1). The
assessment of IL-6 or IL-8 on day 2 did not increase the
diagnostic value (data not shown).

In order to analyze whether knowledge of the genotype
increases the diagnostic value of IL-6 and IL-8 concentra-
tions, we genotyped an additional 49 children. In these
patients, IL-6 and IL-8 levels had been measured in 111
episodes of fever and chemotherapy-induced neutropenia as
part of a former study.3 These patients were comparable to
the patients of the present study (data not shown). 

For all IL-6 promoter polymorphisms (CC, CG and GG), IL-
6 levels were significantly different between patients with
bacteremia with Gram-negative organisms and patients
with FUO (p = 0.0028, 0.025, and 0.028, respectively) and
between patients with bacteremia with Gram-negative
organisms and patients with localized infections (p
<0.00001, 0.0045, and < 0.00001, respectively). In contrast,
among patients with a certain genotype of the IL-8 A-251T
promoter polymorphism (AA, AT and TT), IL-8 levels in
patients with the different infections did not differ signifi-
cantly. These results were similar to the overall results with-
out taking the genotype into account. Thus, the sensitivity,
specificity, and positive and negative predictive values of
measured levels of IL-6 or IL-8 for predicting serious infec-
tion in children with febrile neutropenia was not improved
by subdividing the patients according to their IL-6 or IL-8
promoter polymorphism genotype.

Our analysis shows that the assessment of IL-6 and IL-8
levels at the time of admission has limited diagnostic val-
ue for the reliable identification of serious infection in chil-
dren with febrile neutropenia, a finding which contrasts
with the results of a number of preliminary studies.1-5 These
studies were, however, single-center trials and included only
small numbers of patients.

The lack of an association between the IL-6 G-174C and
the IL-8 A-251T promoter polymorphisms and interleukin
levels in our study population might be explained by the
fact that the increases of IL-6 and IL-8 concentrations after
endotoxin challenge, which can be several thousand-fold,
probably override any genetically controlled, fine-tuning
effect. Furthermore, recently described polymorphisms in
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Figure 1. Individual levels, calculated median (solid bar),
and 25th and 75th percentiles (dotted bars) for IL-6 (above)
and IL-8 (below) measured in neutropenic children with
febrile episodes at the time of admission without an iden-
tifiable source of infection. Category of fever: FUO (1),
localized infection (2), pneumonia (3), bacteremia due to
Gram-negative organisms (4) and bacteremia due to
Gram-positive organisms (5).
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Table 1. Diagnostic value of plasma levels of IL-6 and IL-
8 as indicators of serious infection in febrile neutropenic
children. 

IL-6 IL-8

Limit* (pg/mL) 235 1,000 320 500
Sensitivity 89 11 56 44
Specificity 91 99 79 89
PPV° 38 33 14 20
NPV# 99 95 97 96

*Thresholds were chosen according to previous results.3 °PPV: positive predictive
value; #NPV: negative predictive value. Negative predictive value: percentage of chil-
dren below threshold with febrile episodes without an identifiable source, localized
infection, pneumonia, or bacteremia due to Gram-positive organisms; positive pre-
dictive value: percentage of children above threshold with bacteremia due to Gram-
negative organisms; sensitivity: percentage of children with bacteremia due to
Gram-negative organisms and/or clinical sepsis above threshold; specificity: percent-
age of children with febrile episodes without an identifiable source, localized infec-
tion, pneumonia, or bacteremia due to Gram-positive organisms below threshold. 

p = 0.029

p = 0.0045
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the 5’-flanking region of the IL-6 and IL-8 genes do not act
independently of one another but as part of an extended
promoter haplotype.10 In summary, our data demonstrate
that the assessment of IL-6 and IL-8 levels in febrile neu-
tropenic children is of limited diagnostic value and is not
improved by genotyping for promoter polymorphisms.
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Chronic Myeloproliferative Disorders

Imatinib mesylate can induce complete molecular
remission in FIP1L1-PDGFR-α positive idiopathic
hypereosinophilic syndrome

Recently, a fusion gene, FIP1-like 1 (FIP1L1)-PDGFR-αa,
has been found to be involved in some patients with idio-
pathic hypereosinophilic syndrome (HES) responsive to
imatinib therapy. We report a new case of  a patient with
FIP1L1-PDGFR-αa positive HES, treated with imatinib
mesylate for more than 17 months, who obtained a com-
plete molecular response. 
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Idiopathic hypereosinophilic syndrome (HES) is a current-
ly incurable chronic myeloproliferative disorder characterized
by persistent hypereosinophilia. Imatinib mesylate (Gleevec)®
- a tyrosine kinase inhibitor specifically directed against abl,
bcr-abl, c-kit and platelet-derived growth factor receptors
(PDGFR) - has recently shown therapeutic effects1-2 in patients
carrying the FIP1-like 1 (FIP1L1)-PDGFR-α fusion gene.2-3 We
report the first case of FIP1L1-PDGFR-α+ HES with a docu-
mented complete molecular response to imatinib. 

In December 2001, a 65-year old male with no significant
past medical history presented with persistent leukocytosis
(76×109/L) with eosinophilia (42%). Molecular analysis did
not detect BCR-ABL, FGFR1-BCR, or the PDGFα-TEL
rearrangement. After 21 days of imatinib (600 mg/day), the
white cell and eosinophil counts fell dramatically and have

since remained normal over 17 months of continuing treat-
ment (Figure 1). No significant hematologic toxicity has been
observed.

In March 2003, following informed consent, retrospective
reverse transcripatse polymerase chain reaction (RT-PCR)
analysis of FIP1L1-PDGFR-α was performed as reported else-
where.2 A new type of the FIP1L1-PDGFR-α fusion transcript
was detected (in peripheral blood and bone marrow) both at
diagnosis and after 9 months of treatment, but not at 17
months (Figures 1A and B). Mixing serially diluted total
FIP1L1-PDGFR-α+ RNA (diagnostic sample) with the HL60
cell line, we were able to amplify the transcript up to a 1:104

dilution. Sequence analysis confirmed that the breakpoints in
PDGFR-α occurred in exons 12 and 8 of FIP1L1. The different
bands represent splice variants (Figure 1B). It should be not-
ed that while the hematologic response occurred rapidly
within the first 3 weeks of imatinib therapy, most likely as a
result of FIP1L1-PDGFR-α inhibition, as reported also by oth-
er authors,1,4 complete molecular response seems to have
occurred much later, at some time between 9 and 17 months.

Although we do not know the exact clinical significance (or
prognostic value) of the complete molecular response record-
ed in our patient, it seems reasonable to assume that eradi-
cation of minimal residual disease is superior to complete
morphologic response. It is also unclear how long imatinib
therapy should be administered to a patient affected by
FIP1L1-PDGFR-α+ hematologic diseases (HES and systemic
mastocytosis)5 following a complete clinical or molecular
response: for the present we have preferred to continue treat-
ment. Nevertheless, we believe that imatinib treatment might
be curative.
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