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Zoledronic Acid Delays the Onset of Skeletal-
Related Events and Progression of Skeletal
Disease in Patients with Advanced Renal Cell
Carcinoma

We read with interest the article published by Lipton et al.1

The authors established in their article that zoledronic acid dem-
onstrated significant clinical benefit in patients with bone metastases
from renal cell carcinoma (RCC). In particular, they retrospectively
analyzed 74 patients with RCC who were enrolled in a Phase III study
of zoledronic acid therapy for patients with bone metastases from
solid tumors. In RCC patients, zoledronic acid was found to signifi-
cantly reduce the percentage of patients who developed skeletal
events. The benefit of zoledronic acid in patients with RCC was
demonstrated in the median time to the first skeletal event and the
median time to the first pathologic fracture, both of which were note
to have increased significantly in patients who were treated with
zoledronic acid. We found these results very interesting but were not
surprised by them.

RCC has been an attractive target for clinical trials of angiogenesis
inhibitors because it is a highly vascular tumor and is known to
produce proangiogenic cytokines such as vascular endothelial growth
factor (VEGF).2 However, the biology of RCC appears to be extremely
intricate, because some angiogenesis inhibitors are produced by the
tumors themselves.3

Recently, we published our results concerning the antiangiogenic
properties of zoledronic acid in patients with bone metastases.4 We
prospectively collected blood samples from patients with bone me-
tastases who were treated with zoledronic acid. The analysis demon-
strated a statistically significant decrease, compared with basal val-
ues, in VEGF levels at 1 day, 2 days, 7 days, and 21 days after
zoledronic acid infusion. Moreover, it was able to also induce a
significant, although transient, decrease of serum platelet-derived
growth factor levels. To our knowledge, the biologic mechanism of
action of bisphosphonates on the angiogenesis network is not clearly
understood but we can surmise that zoledronic acid and other
bisphosphonates may activate several antiangiogenic cytokine pat-
terns and cascades, as demonstrated by clinical and preclinical stud-
ies.5 All these findings suggest that the evident effect of zoledronic
acid on bone progression in RCC patients most likely should be
related to the antiangiogenic properties of these drugs. Moreover, in
the article by Lipton et al., the median overall survival demonstrated
a trend toward favoring zoledronic acid, even if the difference did not
achieve statistical significance compared with placebo, most likely
because of the small number of patients evaluated.

In addition, these findings confirm the antineoplastic properties
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of zoledronic acid and may represent a basis for eval-
uating the anticancer efficacy of this drug, at least in
the subset of patients with RCC.
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Author Reply

Our retrospective, subset analysis of patients with
renal cell carcinoma (RCC) that was metastatic to

bone suggested a beneficial effect of treatment with
zoledronic acid.1 Indeed, if confirmed by further stud-
ies, the effect of zoledronic acid in patients with RCC
appears to be greater than that reported in other dis-
eases that spread to the skeleton.

The question of the mechanism of zoledronic acid
is addressed in the letter by Vincenzi et al. These
authors have previously demonstrated that both pam-
idronate and zoledronic acid cause a decrease in both
vascular endothelial growth factor and platelet-de-
rived growth factor levels in patients with bone me-
tastases. We agree that the antiangiogenic properties
of zoledronic acid may play a role in its antitumor
spectrum of activity.
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Predictive Modeling for the
Presence of Prostate Carcinoma
Using Clinical, Laboratory, and
Ultrasound Parameters in Patients
with Prostate-Specific Antigen
Levels < 10 ng/mL

We read with great interest the report by Garzotto
et al.1 regarding a predictive prebiopsy nomo-

gram using clinical and laboratory data to reduce the
number of unnecessary biopsy procedures. The au-
thors demonstrated an increase in the area under the
receiver operating characteristic curve (AUC) from
0.62 for prostate-specific antigen (PSA) alone to 0.73
for a logistic regression model with combined clinical
and laboratory variables. Using the logistic regression
model, Garzotto et al. achieved a 24% reduction in the
number of biopsies performed. However, similar stud-
ies included the ratio of free PSA to total PSA (% fPSA),
which appeared to be a promising variable, and used
artificial neural networks (ANN) as models.2,3 Finne et
al.2 avoided the overfitting problem of ANN using the
leave-one-out method and found that ANN performed
significantly better than did logistic regression (spec-
ificity, 24% vs. 33%; sensitivity, 95%). We used cross-
validation to avoid overfitting, and by doing so, we
attained sensitivity of 95% for the analyzed PSA range,
2–10 ng/mL, at increases in specificity from 12% (PSA)
to 25% (% fPSA) to 43% (ANN); both logistic regression
and ANN were equally effective in correctly identifying
patients.

The improved performance of the ANN model was
confirmed in a multicenter evaluation of 1188 pa-
tients.3 In that study, a significantly better outcome
was achieved in terms of AUC (0.66 [PSA] vs. 0.71 [%
fPSA] vs. 0.84 [ANN]) over the PSA range 2–10 ng/mL
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using the variables PSA, % fPSA, age, prostate volume,
and digital rectal examination status. The Prostata-
Class program, which we developed for this ANN
model, currently is available online.4 Babaian et al.5

reported improved performance at low PSA values (�
4 ng/mL) using an ANN model, and Kalra et al.6

showed that a neurocomputational model including
complexed PSA and factors such as age, race, Interna-
tional Prostate Symptom Score, and family history led
to an increase in AUC from 0.68 using PSA alone to
0.825 using ANN values.

We would encourage Garzotto et al. to further
analyze their findings to determine whether data on %
fPSA or equivalent complexed PSA are available for
enough patients to allow recalculation of their logistic
regression model or even an ANN model.
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We thank Dr. Stephan and colleagues for their in-
terest in our recent report.1 The ideal strategy for

determining a patient’s risk for a positive prostate
biopsy is unknown. Stephan and colleagues compared
the results of studies conducted by his group and
others using artificial neural networks (ANN) with the
results of our logistic regression (LR) model.

An important consideration before comparing
these studies is whether the patient groups are evenly
matched, as data sets that contain increased numbers
of high-risk patients will overestimate model’s sensi-
tivity and specificity. Our study had a positive biopsy
rate of 24.3%, which is similar to detection rates in
population-based screening trials. We included only
patients with prostate-specific antigen (PSA) levels
� 10 ng/mL who presented before their initial pros-
tate biopsy was performed. In contrast, the study con-
ducted by Stephan et al. included men with PSA values
� 10 ng/mL and men with a previous diagnosis of
malignant disease in model development, which ac-
counted for the high incidence of prostate carcinoma
in their study (60.7%). Inclusion of patients who are
known to have malignant disease introduces the po-
tential for selection and examiner biases, which were
not a factor in our study, as all data variables were
recorded before cancer status was known.

For model assessment and selection, ANN ideally
requires three independent data sets—namely, train-
ing, validation, and test sets.2 A training set is used to
fit the model, whereas the validation set is used to
estimate prediction error and prevent overfitting, a
well recognized problem in ANN. The test set then is
used to evaluate model performance. Finne et al.3

used the leave-one-out cross-validation method to
avoid overfitting; although this approach addresses
the problem of overfitting, it is likely to overestimate
the model performance, due to a lack of a completely
independent test data set such as the one used in our
study.

In a recent metaanalysis performed by Sargent et
al.,4 LR outperformed ANN in large clinical studies.
These investigators concluded that ANN should not
take the place of standard statistical methods. Few
studies have compared ANN with LR for the predic-
tion of prostate carcinoma detection. Stephan et al.5

previously showed that LR performed as effectively as
ANN did in this setting. We remain unconvinced that
ANN offers significant advantages over LR-based
methods, but this hypothesis would be best tested by
applying both methodologies to independent data
sets.
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We agree with Stephan and colleagues that inclu-
sion of the ratio of free PSA to total PSA (% fPSA) or
other molecular forms could improve our model. In
our study, however, a high prostate-specific antigen
density (PSAD) was the strongest predictor of prostate
carcinoma (relative risk, 11.4), and PSAD has been
shown by others to be equivalent or superior to %
fPSA.6 Therefore, any model improvement generated
by the inclusion of % fPSA probably would be incre-
mental.
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