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years who require therapy. This finding supports the clin-
ical significance of the genetic background of the IL6 path-
way in WM.
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The MDM2 –309 T/G promoter single nucleotide
polymorphism does not alter disease characteristics
in chronic lymphocytic leukemia

A SNP in the MDM2 promotor region was identified
and shown to directly influence MDM2 transcript levels
with the subsequent attenuation of the p53 pathway.1

Patients with Li-Fraumeni syndrome and with the
SNP309 (G/G) developed cancers earlier than those indi-
viduals with a T/T genotype.1 This has led to the investi-
gation of the role of the MDM2 polymorphism in a vari-
ety of cancers with mixed results.2 A recent meta-analy-
sis found no effect of the polymorphism in colorectal and
breast cancer, but showed a small and significant predis-
position to lung cancer in carriers of the GG genotype.3 A
previous study focussed on childhood ALL and found
that children with the MDM2-SNP309G genotype devel-
oped ALL at a younger age.4 A very recent small study on
83 patients with CLL failed to show an impact of the
MDM2 polymorphism but the limited cohort did not
allow for a detailed analysis.5

Because of the well documented functional conse-
quences of the MDM2 309 SNP and the important prog-
nostic role of p53 in patients with CLL,6 we studied the
MDM2 SNP309 in a large cohort of CLL patients.
Because of the high incidence of trisomy 12 (MDM2
locus) a possible effect of the polymorphism might be
expected to be increased.

We studied the MDM2 SNP309 genotype in 617
patients with CLL. Detailed analysis was carried out on a
cohort of 467 consecutive patients with clinical informa-
tion from two centers in Germany (1990-1998 University
of Heidelberg; n=225, thereafter from the University of
Ulm; n=242) with available DNA.6,7

We used a DHPLC based method to detect the
sequence variation at MDM2-SNP309. The PCR and het-
eroduplex protocols are available on request. The method
was established on 20 samples which were also analyzed
by sequencing. The optimal separation of the genotypes
including the homozygous variants were seen at 64.2°
and 66.5°. The different chemical properties of the T and
G bases led to a clearly distinguishable and reproducible
profile at 66.5° (Online Supplementary Figure S1). All sam-
ples in a prospective training set (n=80) were called cor-
rectly in the presence of no further sequence variation.
RQ-PCR analysis was carried out as previously
described.7

Hardy-Weinberg equilibrium was assessed by use of
Fisher's exact test. The possible effect of MDM2-SNP309
genotype on the incidence of secondary cancers and a
positive family history was analyzed by a conditional
logistic regression analysis, stratified by center (likeli-
hood ratio test). Prognostic factors for overall survival
(OS) and time to first treatment (TFT) were analyzed
using Cox's proportional hazards regression (by center).
Besides the SNP, the models included age at diagnosis,
Binet stage and a molecular genetic risk stratification fac-
tor. Missing values of explanatory variables were
replaced using a multiple imputation technique using
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chained equations (Hmisc package [accessed July 31, 2007].
http://biostat.mc.vanderbilt.edu/twiki/bin/view/Main/Hmisc.).
The Wilcoxon rank sum test was used for pair-wise com-
parison of age of cancer diagnosis between the two cen-
ters. The Kruskal-Wallis test was applied to compare the
age distribution between the three MDM2-SNP309 geno-
types. Density estimation was made using kernel density
estimation with a gaussian kernel. All statistical compu-
tations were performed using R, version 2.4.1, together
with the R packages: genetics, version 1.2.0, Design, ver-
sion 2.0-12, and Hmisc, version 3.3-1 (http://www.R-proj-
ect.org).

As shown in Table 1, the genotype frequencies were
similar across the control (GG: 14% GT: 44% TT:41%)
and patient groups (GG: 13% GT: 48% TT:39%).8 The
frequencies were consistent with Hardy-Weinberg equi-
librium. Different patient subgroups showed no signifi-
cant differences in the distribution of genotypes (Table 1).
Because of the high incidence of secondary cancers in
CLL we analyzed this in a part of the cohort (n=215). We
found no significant differences in the incidence of sec-
ondary cancers (LR test, p=0.78). In addition, we studied
the relation between a family history (parents, siblings
and children) of any cancer and the genotype groups.
Table 1 shows the incidence of the SNP genotype in
patients with and without a positive family history of
cancer (n=210), which also did not show any influence
based on the genotype (LR test, p=0.38). For both centers
the differences in age at cancer diagnosis according to the
SNP309 genotype were not statistically significant
(Kruskal-Wallis test, p=0.86 for the Heidelberg subset and
p=0.42 for the Ulm subset). When using the 51-year cut-
off according to Bond et al., the difference was not statis-
tically significant (Fisher’s exact test, p=0.09 for the
Heidelberg subset and p=0.85 for the Ulm subset, resp.).
We further studied the mRNA levels in a subgroup of the
patients (excluding patients with trisomy 12 (gene dosage

effect). There was no difference in MDM2 or p53 mRNA
expression in the different genotypic groups (Kruskal-
Wallis test, p=0.46/p=0.57)(Online Supplementary Figure
S2A). 

We did not observe any influence of the MDM2-
SNP309 genotype on overall survival (OS) or time to first
treatment (TFT) (Table 2, Online Supplementary Figure
S2B). As expected, the Binet stage was predictive of clin-
ical outcome (Table 2). We used a molecular genetic risk
stratification by defining four risk groups in decreasing
order, IV: 17p- (highest risk) (n=23), III: 11q- but no 17p-
(n=71), II: VH unmutated without 17p- or 11q- (n=167),
I: VH mutated without 17p- or 11q- (n=191). Overall the
SNP309 genotype was not statistically significant (OS:
p=0.66, TFT: p=0.52) whereas the molecular genetic risk
groups were highly significant (OS and TFT: p<0.001; cf.
(Table 2). We also did not observe any influence of the
genotypes on OS or TFT within the set of patients with
mutated or unmutated VH status (data not shown).

To summarize, we have genotyped a very large cohort
of patients with CLL and were not able to find an effect
of the polymorphism on age of disease onset, course or
outcome suggesting that the MDM2-SNP 309 has no
influence on disease characteristics in CLL. In addition to
investigating a large cohort, we also studied the expres-

Table 1. Genotype incidence in different clinical/genetic sub-
groups.

GG GT TT total
Subgroup N (%) N (%) N (%)

Control8 150 (14%) 470 (44%) 445 (41%) 1065
CLL/IC (n=617) 79 (13%) 299 (48%) 239 (39%) 617
CLL (n=479) 54 (12%) 230 (49%) 185 (39%) 467

Binet A 32 (11%) 143 (49%) 118 (40%) 292
Binet B 12 (14%) 49 (56%) 27 (31%) 87
Binet C 2 (7%) 17 (63%) 8 (30%) 27

Female 22 (13%) 80 (48%) 65 (39%) 167
Male 32 (11%) 150 (50%) 118 (39%) 300

17p deletion 2  (9%) 7  (30%) 14  (61%) 23
11q deletion 6  (8%) 38  (53%) 27  (38%) 71
trisomy 12q 6  (8%) 34  (46%) 34 (46%) 74
13q deletion 20 (8%) 125 (49%) 110 (43%) 255

VH mutated 26 (13%) 90 (44%) 87 (43%) 203
VH unmutated 27 (11%) 126 (52%) 90 (37%) 243

2nd malignancy 2 (8%) 13 (54%) 9 (38%) 24
no 2nd malignancy 24 (13%) 92 (48%) 75 (39%) 191

Positive family history 17 (16%) 55 (51%) 35 (33%) 107
Negative family history 9 (9%) 49 (48%) 45 (44%) 103

Table 2. Cox proportional hazards regression on overall survival
(OS) and time to first treatment (TFT).

OS (n=467; d‡=108)

Variable HR 95% CI

MDM2-SNP309
T/G:G/G 0.74 0.37-1.45
T/T:G/G 0.74 0.37-1.51

Age (difference of 10 yrs.) 2.03 1.58-2.62

Binet stage
B:A 1.99 1.19-3.32
C:A 3.64 1.65-8.04

Molecular genetic risk group
II:I 3.51 1.82-6.77
III:I 6.35 3.13-12.89
IV:I 12.19 5.22-28.45

TFT (n=467; t‡=270)

Variable HR 95% CI

MDM2-SNP309
T/G:G/G 0.79 0.52-1.21
T/T:G/G 0.87 0.56-1.34

Age (difference of 10 yrs.) 1.07 0.93-1.23

Binet stage
B:A 2.73 2.00-3.72
C:A 2.71 1.63-4.51

Molecular genetic risk group
II:I 3.00 2.13-4.23
III:I 3.65 2.43-5.46
IV:I 5.46 3.16-9.44 

†d: number of deaths; ‡t: number of patients treated. Four risk groups in
decreasing order: IV: 17p-, III: 11q- but no 17p-, II: VH unmutated without
17p- or 11q-, I: VH mutated without 17p- or 11q- .    
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sion of MDM2 and p53 mRNA and could not detect dif-
ferent MDM2 mRNA levels based on the MDM2-309
genotype, suggesting that MDM2 levels are controlled
independently in CLL. 
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A possible role for low-dose cyclosporine in 
refractory immune thrombocytopenic 
purpura

Management of patients with severe, refractory, chron-
ic immune thrombocytopenic purpura (ITP) is still diffi-
cult. However, although there is no consensus on the best
treatment strategy, these patients show a persistent,
marked thrombocytopenia, and need therapy, owing to
the presence of or to an increased risk of bleeding.
Various treatments have been attempted: immunosup-
pressive chemotherapy, high-dose dexamethasone, dana-
zol, combination chemotherapy, which have shown tran-
sient response in a variable percentage of cases, but none
with any evidence of safe and durable efficacy.1 Recently,
a systematic review of more than 300 patients treated
with a monoclonal anti-CD20 antibody, rituximab, many
of whom with a severe form of ITP, has shown an over-
all platelet response of 62.5%, a median response dura-
tion of 10.5 months, but also significant toxicities.
Therefore, the optimal timing and dose of the drug
remain undefined.2 More recently, good results have been
reported with a multiagent induction and maintenance
therapy, even if the duration of response was not
defined.3 Furthermore, an increase in platelet counts has
been obtained using a thrombopoietin-receptor agonist,
eltrombopag, though the durability of the response and
the long-term safety of this compound are unknown.4

Finally, a promising further approach  seems to be the
active and safe use of low dose rituximab.5 As reported in
published data, there are considerable side-effects associ-
ated with the current treatment and the responses of  var-
ious therapies have not yet been consolidated. Other
therapeutic strategies should, therefore, also be consid-
ered. There are few data in the literature describing the
effects of cyclosporine (CyA) therapy in this setting. A
study has been reported in adults in whom high toxicity
offsets benefits,6 and this finding has also been confirmed
in children.7 However, in both studies high doses of CyA
(5-10 mg/kg/d) have been used. 

We have already reported on long-term salvage thera-
py with CyA in 12 severe, refractory, chronic ITP8 with
83.3% of response (10/12), lasting for a median follow-
up of 36.8 months. The patients were 9 women and 3
men (median age 66.6 years, range 42-85 years). All
patients had previously received  2-3 drug therapies and
8 patients had also undergone splenectomy. Only
patients with platelet counts less than 30×109/L entered
the study. All patients had major or minor bleeding
episodes, often transient, but recurrent. Results of a long-
term follow-up of the responsive patients are shown in
Table 1. The updated median follow-up of approximate-
ly 5.5 years (69 months, range 4-13 years),  shows that 9
patients had maintained response for the duration of the
observation period (Figure 1). A further patient, not con-
sidered for the follow-up (n.8) died in complete remission
of myocardial infarction during a 3-month course of CyA
treatment. Five patients (ns. 1,2,7,9,and 10) had a com-
plete response (platelet counts in normal range), one
patient (n. 5) had a partial response (platelet counts
between 80 and 150x109/L), and 2 patients (ns. 3 and 12)
had a complete response which had been maintained
with continued drug administration. One patient (n. 4)
had a drug-dependent complete response  for approxi-
mately 4.5 years and a partial response for a further 1.5
year, after CyA had been tentatively discontinued and


