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SUPPLEMENTARY APPENDIX

Statistical methods

Risk ratios (RR) were calculated for responses and pooled using
Mantel-Haenszel methods. The I2 statistic1 was calculated to
indicate the degree of heterogeneity between trials. PFS and sur-
vival were analyzed as time-to-event and observed minus
expected (o-e) number of events, and its variance (v) were calcu-
lated; these o-e values were then added over all trials to produce
a total (T), with variance (V) equal to the sum of the separate
variances. These were used to calculate an overall odds ratio
(OR), or ratio of event rates, and its 95% confidence interval (CI)
equal to exp(T/V±1.96/√V). Results are presented as forest plots
with a square representing the point estimate of the OR and a
horizontal line showing the 99% confidence interval for each
trial. The size of the square is proportional to the amount of
information available, with larger squares representing trials or
subgroups with a larger number of events. Overall estimates are
shown by a diamond with the width representing the 95% con-
fidence interval. All P values given are two-sided. Heterogeneity
between the effects in different trials or subgroups was tested
with Χ2

n-1 equal to S-T2/V, where S is the sum of (o-e)2/v from
each of n trials or n subgroups2. Reasons for heterogeneity were
explored by examining differences between trial protocols and
response recording.

T and V obtained by summing o-e and v from log rank analy-
ses restricted to each one year time period were used to estimate
the log OR, b, for each year. The estimated overall event rate in
each time period, r, equals the number of events divided by the
number of person years, and the probability of surviving event
free during that year is exp(-r). Descriptive survival curves were
drawn from the separate probability estimates p+0.5p(p-1)b for
one treatment group, and p-0.5p(p-1)b for the other treatment
group2.

Results

Online Supplementary Table S2 describes methods of random-
ization, definitions of response and progression used. Most trials
issued the treatment allocation from a central office by phone or
fax. One trial used envelopes in the treating centers and in two
cases the location is unknown. No trials used blinding.

There was variability in the rules applied for response assess-
ment (Online Supplementary Table S5). The proportion of

patients excluded from response analyses in the IPD trials with
unknown or unassessable response varied from 0 in CLB 9011
to 22% in the CLL 101 trial. There were clearly differences
between trials in the definition of whether a patient was eligi-
ble for response assessment. For example, of those with
response not recorded, the proportion who died within six
months varied between trials from 0 in PALG CLL1 to 57% in
CLL 101.

The median timing of response assessments matched the pro-
tocol timings varying from two months (EORTC 06916) to seven
months (FRE-CLL-90, LRF CLL4). The ranges indicated that
some trials were more restrictive than others, presumably with
responses recorded outside a narrow time range excluded. One
trial (PALG CLL1) did not record the date of response.

Adverse effect data were obtained from reports. It was only
possible to combine results for hemolytic anemia, infections and
neutropenia (Online Supplementary Table S6).

a) Single agent PA versus alkylating agent based treatment 
Infections and neutropenia were increased with fludarabine.

Reported effects on the rate of hemolytic anemia varied between
trials (P=0.09; I2=50%), but the overall estimate was a possible
increase (RR=1.35; 95% CI=0.91-2.02).

b) Addition of cyclophosphamide to PA
There was no evidence of an increase in hemolytic anemia or

infections, but a likely increase in neutropenia (RR=1.29; 95%
CI=1.13-1.47; P=0.0002), although the size of the effect varied
between trials (I2=57%; P=0.1).

c) PA plus cyclophosphamide versus alkylating agent based
Only LRF CLL4 reported adverse effects, with neutropenia

increased (P<0.0001) but hemolytic anemia reduced (P=0.005)
with FC.

d)  Addition of chlorambucil to PA
No data were available.
e) Addition of epirubicin to PA
No data were available.
f) Addition of mitozantrone to PA
There was no significant increase in reported infections or neu-

tropenia.
g) Cladribine versus fludarabine
There were no significant differences in hemolytic anemia,

infections or neutropenia, although there were differences
between the trials in the relative risk of neutropenia (I2=76;
P=0.04).
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Online Supplementary Figure S1. Descriptive progression free survival curves for purine analog versus alkylat-
ing agent based treatment.

Online Supplementary Figure S2. Descriptive progression free survival curves for the addition of cyclophos-
phamide to a purine analog.



Online Supplementary Figure S3. Effect of the addition of cyclophosphamide to a purine analog on pro-
gression free survival within subgroups.



Online Supplementary Figure S4. Other comparisons: effects on progression free survival.



Online Supplementary Table S1. Data request.



Online Supplementary Table S2. Randomization methods and response/progression definitions used.



Online Supplementary Table S3. Trial size, median follow up and patients’ characteristics.



Online Supplementary Table S4. Treatment effects on response rates. Full details of patient and event numbers, weight contributed by each trial,
and relative risks.



Online Supplementary Table S5. Variability of response recording in data.

Online Supplementary Table S6. Adverse effects of treatments (from published reports).



Online Supplementary Appendix.


