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0.74 (0.82 and 0.61 in standard and high risk groups respec-
tively). When molecular CNS detection at diagnosis was
analyzed as a prognostic factor in association with age,
white cell count and immunophenotyping by multivariate
analysis using a Cox proportional model, no statistical sig-
nificance was observed (p = 0.38).

Controversies exist about the prognosis of the children
with low cell counts in CSF.3,4,6,7 Our data suggest that molec-
ular detection of blast cells in CSF at diagnosis could be
associated with a poor prognosis in children with ALL in
univariate analysis, in accordance with results described by
some authors in patients with low CSF blast cell counts at
diagnosis.3,4 Although these data were not confirmed in mul-
tivariate analysis and need to be viewed with caution due
to the relative small number of cases, the short follow-up
of the study and the selected group of patients analyzed.
From a clinical point of view, the present study supports the
identification of a new level of CNS involvement and could
suggest a revision of the standard definition of CNS
leukemia. To confirm these initial data and analyze the real
prognostic impact of molecularly detected CNS leukemia
involvement a prospective study with a greater number of
patients and a longer follow-up will be necessary. 
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Malignant Lymphomas

Effect of interleukin-1ββ and glutathione S-transferase
genotypes on the development of gastric
mucosa-associated lymphoid tissue lymphoma

We tested whether polymorphic variations in glu-
tathione S-transferase genes (GSTM1, GSTT1, GSTP1) and
inyterleukin-1 (IL-1ββ and IL-1RN) genes confer suscep-
tibility to mucosa-associated lymphoid tissue lymphomas
(MALT) in a Chinese population. The rates of GSTM1,
GSTP1, IL-1ββ and IL-1RN genotypes did not differ
between patients and controls. However, GSTT1 null
genotypes were significantly more common in patients
with MALT lymphomas (43/75 vs. 138/321, p=0.029;
OR=1.8, 95% CI: 1.1~3.0) than in controls. Our results
suggest that a glutathione S-transferase defect plays a
role in MALT lymphoma.
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Gastric mucosa-associated lymphoid tissue (MALT) lym-
phoma is the most commonly encountered extranodal mar-
ginal-zone B-cell lymphoma. Accumulating evidence has
indicated that H. pylori infection induces the formation of
MALT and the subsequent occurrence of lymphoma.1-3 H.
pylori infection is also involved in the pathogenesis of gas-
tritis, peptic ulcer, and gastric adenocarcinoma.4 The factors
determining why H. pylori can lead to different gastroduo-

Figure 1. Kaplan-Meier analysis of event-free survival (EFS)
according to the presence (CSF+) or absence (CSF−−) of
molecularly detected CSF involvement. 
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denal disorders and why only some infected patients devel-
op MALT lymphoma are still under intensive investigation.
Genetic factors are likely to play a fundamental role in the
different clinical outcomes after H. pylori infection.1-4

Recently, Rollinson et al. demonstrated that GSTT1 and IL-
1 genotypes have a strong impact on the risk of gastric
MALT lymphoma.5 However, previous epidemiologic studies
of glutathione S transferase (GST) and interleukin (IL)-1 in
gastric adenocarcinoma implied that results of genotypes
vary among different populations.6,7 Therefore, the effect of
these genotypes on MALT lymphomas must be replicated in
other ethnic populations.

We conducted a case-control study consisting of 75 MALT
lymphoma (43 low grade, 32 high grade; 52 stage IE 20
stage IE and 3 stage IE) and 321 controls. The genotypes of
IL-1RN, GSTT1, and M1 were typed by polymerase chain
reaction (PCR) while those of GSTP1 and IL-1β –511 (C/T)
were determined by PCR with restriction fragment length
polymorphisms as described previously.6-8 The distribution
of gender and age among cases and controls were not sta-
tistically different. The mean age was 56.7±14.6 years
(range, 21~80) for cases and 57.8±10.9 years (range, 20~80)
for controls. The rate of seropositivity for H. pylori was sig-
nificantly higher among patients with MALT lymphoma
(68/75, 90.7%) than among controls (168/321, 52.3%;
p<0.001). The distribution of genotypes was similar between
H. pylori positive and –negative controls. Table 1 summarizes
the investigated genotypes in patients and controls. A sig-
nificant difference in the distribution of GSTT1 genotypes
was observed, with the null genotype being associated with
an increased risk of MALT lymphoma (43/75 vs. 138/321,

p=0.029; OR=1.8, 95% CI: 1.1~3.0). Stratification of the
MALT lymphomas according to tumor histology and stage
revealed no statistical difference with respect to the distri-
bution of genotypes.

The relationship between genetic determinants and clin-
ical outcomes of H. pylori infection has recently received
considerable attention. Before our study, Rollinson et al.
first reported the influence of the GSTT1 null type and IL-1
RN 2/2 genotypes on the risk of MALT lymphoma.5 These
researchers studied 66 Caucasian cases and 163 controls
and noted a 9.5-fold increased risk associated with the
GSTT1 null type. We, however, only detected a 1.8-fold
increase (95%CI:1.1~3.0). Such discrepancies may arise
from ethnic variations in the incidence of GSTT1 gene dele-
tions. The frequencies of GSTT1 null type in MALT lym-
phomas were almost identical (57.6% and 57.3%, respec-
tively) in these two studies while those in control popula-
tions were very different (13.5% and 42.9%, respectively).
These results were in accordance with previous reports
showing that approximately 10~20% of Caucasians lack
the GSTT1 gene and a relatively high frequency (40~60%)
of Chinese have the GSTT1 null type.9

The precise mechanism by which GSTT1 is responsible for
the development of gastric MALT lymphoma remains ill-
defined. It is worth noting that the GSTT1 null type has
already been reported to predispose to the development of
other lymphoproliferative disorders such as lymphocytic
leukemia, Hodgkin’s and non-Hodgkin’s lymphomas.9 Fur-
thermore, Rossi et al. have demonstrated that inactivation
of GST through promoter methylation occurs in 50% of
MALT lymphomas.10 Collectively, these observations argue
for a role of GST defects in the pathogenesis of lymphoid
malignancies.

In conclusion, GSTT1 deletions increase the risk for MALT
lymphoma in a Chinese population although the influence
of this factor is smaller than that seen in a Caucasian pop-
ulation due to interethnic variations of genotype frequen-
cies in controls. Further larger studies to improve the under-
standing of associations of host genetic variants in MALT
lymphomas are mandatory and should take into account
ethnic differences as well as genetic heterogeneity.
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Table 1. Distribution of interleukin(IL)-1ββ, IL-1 receptor
antagonist (IL-1RN) and glutathione-S-transferase (GST)
genotypes in controls and cases with gastric mucosa-
associated lymphoid tissue lymphoma (MALT lymphoma).

Genotype MALT lymphoma Controls P 
(n=75) (n=321) value

IL-1β –511
C/C 21 (28.0%) 86 (26.8%)
C/T 41 (54.7%) 174 (54.2%) 0.94
T/T 13 (17.3%) 61 (19.0%)

IL-1 RN
11 67 (89.3%) 280 (87.2%)
12 8 (10.7%) 33 (10.3%) 0.75
13 0 (0%) 3 (9.3%)
15 0 (0%) 2 (6.2%)
22 0 (0%) 3 (9.3%)

GST-M1
Non-null 30 (40.0%) 154 (48.0%)
Null 45 (60.0%) 167 (52.0%)

GST-T1
Non-null 32 (42.7%) 183 (57.0%) 0.029
Null 43a (57.3%) 138 (43.0%)

GST-P1
Ile/Ile 53 (70.7%) 214 (66.7%)
Ile/val 18 (24.0%) 83 (25.9%) 0.72
val/val 4 (5.3%) 24 (7.4%)

a: odds ratio for cases versus control was 1.8 (95% confidence interval 1.1~3.0).
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Thrombosis

Treatment of heparin-induced thrombocytopenia with
fondaparinux

Anticoagulation of patients with heparin-induced
thrombocytopenia (HIT) may be limited by cross-reaction
of HIT antibodies with danaparoid and generation of anti-
bodies during therapy with lepirudin. We used fonda-
parinux to treat 6 patients with a history of HIT with
thromboembolism and 2 patients with thrombocytopenia
during low-molecular-weight heparin administration. 
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Thrombocytopenia is a potentially serious side effect fol-
lowing administration of heparins. In type I heparin-induced
thrombocytopenia (HIT) there is a temporary decrease of
platelets following heparin administration. Type II HIT is an
immune-mediated reaction which usually develops 5 to 10
days after heparin administration but can manifest earlier in
cases of re-exposure to heparin. It is mediated by antibodies
against a neoantigen of platelet factor 4 formed by complex-
ing with heparin. In the presence of HIT antibodies, throm-
boembolic complications develop in up to 50% of patients,
producing a thrombotic risk ratio of more than 30.1 Discon-
tinuation of heparin and alternative anticoagulation is
required. Lepirudin,2 danaparoid3 and argatroban4 are effective
anticoagulants for continuing anticoagulation in these
patients, although anticoagulation of patients may be limit-
ed by cross-reaction of HIT antibodies with danaparoid and
generation of antibodies during therapy with lepirudin.5

The linear, polysulfated glycosaminoglycan heparin con-
tains a unique pentasaccharide sequence that binds to
antithrombin. This pentasaccharide does not bind to platelet
factor 46 and does not react with heparin-induced antibod-
ies in the presence of platelet factor 4 and platelets. The
synthetic compound, fondaparinux has been proven to be
more effective than enoxaparin for post-operative prophy-
laxis of thromboembolism at a once daily dose of 2.5 mg
subcutaneously.7 Given that fondaparinux does not bind to
platelet factor 4 or HIT antibodies,8 we used it to treat 8
patients with an acute episode or a history of type II HIT. The
once daily subcutaneous administration of 2.5 mg for 7-14

Table 1. Clinical features of type II HIT patients treated with fondaparinux.

Initials Age Height Weight episode, year, heparin, HIPA Indication for TEP VKA
(y) (cm) (kg) indication with fondaparinux, duration

M-G 82 152 91 HIT II, DVT, 1997, UFH pos pneumonia, atrial fibrillation yes
post-operative TEP 14 days

D-K 31 207 135 HIT II, DVT 1995, UFH pos cerebro-abdominal shunt yes
post-operative TEP operation, 15 days

M-K 73 160 75 HIT I, thrombocytopenia, 2003, n.a. cerebral infarction, no
LMWH, non-operative TEP 14 days

A-S 74 147 57 HIT I, thrombocytopenia, 2003, neg cerebral  infarction no
LMWH, non-operative TEP 7 days

*K-L 1 65 178 82 HIT II, PE, 1998, UFH pos cholecystitis yes
post-operative TEP 12 days

*K-L 2 65 178 82 HIT II, PE, 1998, UFH pos cholecystectomy yes
post-operative TEP 15 days

E-E 75 170 64 HIT II, PE, 1999, pos pancreatitis yes
LMWH post-operative TEP 13 days

S-H 74 174 80 HIT II, MI , 1997, UFH pos cerebral infarction no
post-operative TEP 14 days

HIPA: heparin-induced platelet aggregation assay; HIT: heparin-induced thrombocytopenia; DVT: deep vein thrombosis; PE:  pulmonary embolism;
MI: myocardial infarction; UFH: unfractionated heparin; LMWH: low-molecular-weight heparin;  TEP:  thromboembolic prophylaxis; VKA: current therapy with vitamin-K
antagonist. *Patient K-L was treated twice on different occasions.

            




