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Abstract

Introduction - The purpose of the investigation is to determine risk factors for a
positive repeat transrectal ultrasound (TRUS)-guided prostate biopsy in order to
confirm the results of prior studies of men referred for repeat prostate biopsy.
The aim of these studies was to identify risk factors of individuals initially
negative for adenocarcinoma of the prostate (CaP) that place them at greater risk
for a positive result upon subsequent biopsy. The rationale for conducting these
studies is the variably high false negative percentage (10-34%) of the gold
standard for diagnosis of CaP, the sextant TRUS-guided prostate needle biopsy.
Discriminating characteristics between those with and without CaP have been
determined in prior studies; however, there is no consensus about which risk
factors are consistently associated with a positive repeat prostate biopsy. The
purpose of this project is to confirm the findings of these prior studies using the
Portland VAMC population.

Methods - The population is a prospective longitudinal cohort of 266 US
Veterans referred for prostate evaluations and followed from February 1993 to
July 2001. Each veteran was interviewed, examined and underwent at least one
repeat sextant prostate biopsy. Data collected from each visit included age,
race, referral indication, family history of CaP, prior vasectomy history, digital
rectal examination (DRE), PSA indices, prostate volume, TRUS findings, initial

biopsy result, number of biopsies, and follow-up period. Parameters significant
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Abstract
(Continued)

in the univariate analyses, as well as variables found to be significant in prior
studies, were analyzed in a multiple logistic model and a Cox proportional
hazards analysis, respectively, in order to confirm findings of prior studies. Area
under the receiver operator characteristics (ROC) curve analyses were
conducted to assess the performance of the covariates in the models and to
determine operating points, or “cut-offs.”

Results - Sixty of 266 (22.6%) veterans had CaP on the final repeat prostate
biopsy. Univariate analyses between subjects with benign and malignant final
repeat prostate biopsies showed that initial PSA density (p=0.000), initial PSA
(p=0.02), race (p=0.034), and referral indication (p=0.044) were statistically
different. Multiple logistic regression analysis of variables found to be statistically
significant to a p<0.10 showed that initial prostate volume (p=0.008), initial PSA
(p=0.01) and initial DRE findings (p=0.06) were independent predictors of a final
positive repeat prostate biopsy. Proportional hazards regression analysis of
parameters found to be statistically significant in prior repeat prostate biopsy
studies showed that initial PSAD (p<0.00), initial prostate volume (p<0.02) and
the time-dependent variable number of prostate biopsy sets (p=0.12) were
predictors of a final positive repeat prostate biopsy. Area under the ROC curve

of initial PSAD interacting with initial prostate volume was 0.693 + 0.04 (p<0.00).
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Abstract
(Continued)

Summary and Conclusions - PSA density, prostate volume, and DRE were
confirmed as risk factors previously found to be associated with a positive repeat
prostate biopsy. PSA velocity was not found to be a statistically significant
predictor in this cohort. Cox proportional hazards modeling is a valuable tool in

the assessment of risk for a positive final repeat prostate biopsy.



Introduction

Prostate Cancer is an important disease

The importance of prostate cancer for American men cannot be
overstated. Prostate cancer remains the most incident cancer with the second
highest cancer mortality (behind lung cancer) across all five racial and ethnic
populations defined by the National Cancer Institute (NCI). After the spike of
prostate cancer incidence in the early 1990s with the surge in popularity of PSA
testing, the overall trend has been a slow increase in incidence with a decrease
in mortality'. Most recently, the age-adjusted annual incidence is 144.6 per
100,000 for whites and 234.2 per 100,000 for Blacks, representing a +0.3%
annual percent change and a +0.4% from 1995 to 1998, respectively.

Death rates are 22.4 per 100,000 for whites (-3.7% 1992-1998), 53.1 per
100,000 for blacks (-2.3% 1992-1998)". In Oregon, death rates are 23.7 and 53.3
per 100,000 for White and Black men, respectively (1994-1998). Overall, prostate
cancer accounted for 14.8% of cancer cases and 5.9% of cancer deaths'. In
addition to the substantial incidence of prostate cancer, the prevalence of CaP
has been estimated to be 30-40% of men older than 50 years of age?.

These incidence and mortality data demonstrate the apparent
contradiction of diagnosing and treating CaP: more will die with rather than from
CaP. Dugan et al. (1996) defined the "clinically insignificant" cancer using
mathematical modeling to project cancer volume doubling times relative to life
expectancy tables. From 337 prostates examined, they defined clinically

insignificant CaP as a "cancer that would grow to no larger than 20 cm? in



volume by the time of expected patient death and whose Gleason score was less
than the tens place of the patient's chronological age.?"

The Gleason grading system is a widely used method for determining
clinical significance of CaP: each tumor is graded by a primary (most commonly
observed) and secondary (second most commonly observed) grade from 1 to 5.
These grades are then summed as the Gleason score: well-differentiated tumors
have a score of 2-4, moderately differentiated 5-7, and 8-10 scores are poorly
differentiated®. Stamey et al. (1999) expanded on these criteria in a more
recently published study of 379 prostates using a Cox proportional hazards
model: they found that biochemical failure after surgical treatment was
associated with the percentage of the cancer with Gleason grade 4 or 5 (Stanford
modified Gleason scale), cancer volume, positive lymph node findings and
intraprostatic vascular invasion®. Biochemical failure was defined as a rise in
prostate-specific antigen (PSA).

Although prostate biopsy core Gleason scores are correlated with final
Gleason scores (R? = 0.63°, R2 = 0.57%), no algorithm exists to predict cancer
volume preoperatively. Despite the apparent oxymoron of treating "benign
cancer”, data comparing the incidence and mortality in the US and the UK show
that the rate of decrease in mortality is greater in the US, which the investigators
suggest may be secondary to the more aggressive screening practices in the
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Diagnosing Adenocarcinoma of the Prostate Gland is Difficult

Integral to the screening and diagnosis of prostate cancer, the systematic
parasagittal sextant ultrasound-guided biopsy is considered the gold standard for
obtaining specimens for pathological diagnosis of adenocarcinoma of the
prostate (CaP)’. However, there is a high false negative ratio associated with
the sextant prostate biopsy: in a study of 118 patients with known positive
biopsies, Rabbani et al. (1998) found that 23% were negative on repeat biopsy®
after a prior positive biopsy. Other studies have found false negative proportions
ranging from 10% to 43% in repeat biopsy studies of men with prior negative
biopsies®?*. The variability in proportion of false negatives is in part due to
differences in study design. Such differences include performing repeat biopsies
on the entire initially negative population (an exception rather than the rule) and
using different prostate biopsying techniques (transperineal or saturation prostate
biopsies).

Efforts made by the urologic community to address the proportion of high
false negatives are reflected in the literature. There are many theorized causes
for the high false negative proportion, the most obvious being random sampling
error. Indeed, if each prostate biopsy core is approximately 0.002g*, then a
sextant biopsy represents only .06% of a 20 g prostate. Logically, the error
increases as the prostate hypertrophies over time. This is corroborated by the
observation that positive repeat biopsies are associated with smaller volumes®
and that a negative prostate biopsy before a final positive prostate cancer

diagnosis was associated with a heavier prostate gland™’.



Adenocarcinoma of the prostate is also multifocal in nature and the
parasagittal sextant biopsy may not adequately sample crucial areas such as the
anterior horn®®. In order to increase the probability?® many have increased the
number of prostate biopsy cores per visit, thus increasing the sampling area and
total volume of sample'® #4252 However, these efforts are limited by patient
discomfort, increased morbidity, and criticisms that the cancers detected may be
clinically insignificant. The increased sampling area of these biopsy schema also
increases the likelihood of sampling smaller-volume tumors which have been

associated with clinical insignificance®.

The Findings of Repeat Prostate Biopsy Studies are Inconsistent

Finally, in order to improve the accuracy of the sextant prostate biopsy,
many urologists have scheduled repeat prostate biopsy visits for men with a high
suspicion for CaP who were negative on initial biopsy. However, what defines a
"high suspicion” for CaP? Although many centers have undertaken improved
classification of men at high risk using clinical, laboratory, and ultrasound
parameters, a definitive and reproducible model has yet to be determined. A
Medline literature search resulted in fourteen repeat prostate biopsy studies
summarized in Table 1, representing a true variety of patient populations, study
designs, analytical models and results. The univariate analyses include earlier
studies as well as later studies involving greater than 6 prostate biopsies per
visit.

PSA velocity (the annualized mean of at least 3 PSA values)?® (Carter et

al., 1992), was the independent variable found to be significant in the most
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studies including Ukimura et al., 1997, Perachino et al., 1997, Borboroglu et al.,
2000, although the cut-off varied from 0.75 ng/mlfyr' to 1.0 ng/mifyr™ . Eliis &
Brawer (1995) found that there was a trend for PSA velocity to be significant in
their case series of 100 subjects'®. Another two studies found volume to be
significant’® %', although no cut-off was published. Roehrborn et al. (1997)
discovered the area under the receiver operating characteristics curve (ROC) for
only absolute PSA value was statistically significant'" while Letran et al. (1998)
found that percent free-to-total PSA, the percent of free prostate-specific antigen
to total free and bound prostate-specific antigen, was the only significant
variable™. Finally, Stewart et al. (2001) found that only age was statistically

significant in a saturation prostate biopsy study®.
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Keetch et al. (1994) were the first group to employ a multivariate model®.
In their final analysis, only digital rectal examination (DRE) findings and the
number of biopsies were statistically significant. None of the PSA indices tested
were significant, although their analysis of PSA velocity was limited by a
significant difference in inter-testing period between groups. PSA velocity is
inversely proportional to time between testing® and a significant time difference
can directly affect the calculation of this parameter. In other words, holding the
change in PSA values equal, a shorter time period will have a greater PSA
velocity than a longer time period. Epstein et al. (1999) found that PSA velocity
predicted tumor volume in their retrospective case series of 74 patients, but were
unable to find a clinically meaningful cut-off value'’. They also found that an
anterior or lateral location and prostate weight were predictive of a negative prior
biopsy before radical retropubic prostatectomy (RRP).

Fleshner et al. (1997) found only PSA above 20 ng/ml to be predictive.
Both Djavan et al. (2000) and Fowler et al. (2000) found %-free-to-total PSA to
be highly statistically significant in their multiple logistic models'®?°. In addition to
%-free-to-total PSA, Djavan et al. (2000) also found transition zone volume PSA
density (TZ-PSAD), or the ratio of total PSA to the volume of the transition zone
of the prostate, to be significant in their model. The transition zone is an area of
the prostate immediately adjacent to the proximal prostatic urethra. In young
adult men, this area accounts for approximately 5% of the total volume of the
prostate®®. Fowler et al. (2000) also found age to be significant in their model

with %-free-to-total PSA?® . Djavan et al. (2000) were limited in their analysis of



PSA velocity because of an inter-testing period of 6 weeks'®. Because PSA
velocity is an annualized calculation, an inter-testing time period less than 6
months would artificially elevate PSA velocity. This is a limitation that is
expressly cautioned against by Carter et al. (1995), the group responsible for

defining this clinical entity®*,

Two Prior Studies Closely Resemble the Cohort of this Investigation

The patient population to be studied in this investigation most closely
resembles the groups in Roehrborn et al. (1996), and Fowler et al. (2000), and
those studies will thus be examined closely. Roehrborn et al. sought to
determine the diagnostic yield of repeat biopsies in a retrospective case series of
123 veterans referred to the Dallas Veterans Affairs Medical Center for repeat
sextant prostate biopsy for an elevated PSA and/or an abnormal DRE. The
published results of this study do not include information about demographic,
clinical or ultrasound findings. Furthermore, only one laboratory variable, PSA,
was included in the analyses. The Student's t-test was used to analyze the PSA
value between those patients with and without CaP, and was not found to be
statistically significant. However, the validity of the test for the data is
questionable since PSA data do not follow a Gaussian distribution. As
mentioned, the ROC for PSA was statistically significant at 0.63 + 0.06 SE
(p=0.02)".

Fowler et al. (2000) also conducted a study of US Veterans (Mississippi
Veterans Affairs Medical Center): 298 black (55%) and white (45%) consecutive
male veterans underwent a repeat prostate biopsy due to an abnormal DRE

8



and/or PSA >= 4.0 ng/ml after an initially negative prostate biopsy. Variables
analyzed included age, race, DRE, biopsy technique, presence of prostatic
intraepithelial neoplasia (PIN), the Gleason scores of positive biopsies, PSA,
PSA density, PSA velocity and %-free-to-total PSA. PIN is considered to be the
precursor to malignant cancer. After initial univariate analyses determined that
age, PSA density, %-free-to-total PSA and PSA velocity were significant, a
multiple logistic regression revealed that only age and PSAD (the ratio of serum
prostate-specific antigen to prostate volume) were statistically significant. In
subset analyses using patients in whom PSA velocities and %-free-to-total PSA
results were available, age and %-free-to-total PSA were statistically significant.

Notably, Fowler et al. (2000) did not find PSA velocity or volume to be
significant, but did replicate findings by Letran et al. (1998) and Djavan et al.
(2000) with regards to %-free-to-total PSA. However, the validity of their PSA
velocity determinations is questionable. In their discussion, Fowler et al. (2000)
state, "PSA velocity determinations were derived in part from PSA obtained after
the last biopsy and the data were not available in all patients at that time."® It is
unclear in the methods section which of the subjects had PSA measurements
gathered after the last biopsy. When using PSA values after the last biopsy, it
cannot be known if CaP had developed in the prostate in the interim after the last
biopsy and last recorded PSA. Therefore, high PSA velocities may actually be
representative of a positive subject misclassified as a negative.

Also, readers must assume that PSA measurements would not be

recorded in those with positive biopsies who had already received therapy



because medical or surgical treatment for CaP markedly reduces PSA values.
Finally, assuming the authors only recorded PSA values ex post facto for those
with negative last biopsies, then a bias may exist towards recording lower PSAs
since men without CaP have lower PSAs®. If many of their data used to
calculate PSA velocity were obtained from negative subjects, then PSA velocity
calculations would be lowered artificially. Appropriately, they state the role of
PSA velocity for assessing risk for positive biopsy as inferred from their study is

"unclear."?®

Confirmation of Prior Repeat Biopsy Studies is Necessary

The purpose of this investigation is to develop a model that discriminates
between patients positive and negative for CaP on repeat biopsy using
demographic, clinical, laboratory, and ultrasound parameters. Also, in order to
confirm the findings of previous studies attempting to identify those individuals
with negative initial biopsies at greater risk for a positive repeat biopsy (please
see Table 1), the results of prior studies will be incorporated into a proportional
hazards model. These results may not be validated, but part of the process will
involve using a different statistical model, which may be better suited to time-
dependent data. The purpose of this investigation mirrors the many studies
preceding it; however as the role of various clinical and laboratory indices

remains unclear, the justification for this study remains evident.
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Subjects, Apparatus, Procedure

Data Collection

The population under investigation is a prospective longitudinal cohort of
US Veterans referred to the Portland Veterans Administration Medical Center
(PVAMC) for prostate evaluation and followed from February 1993 to July 2001.
The population is a consecutive cohort exposed to referral for prostate
examination by a urologist with no sample taken within this population.
Information for this study was initially collected before human subjects
regulations were formalized at PVAMC and subsequent data collection was
informally approved. Institutional Review Board approval has since been
received.

Each of 266 veterans were interviewed, examined and underwent one or
more repeat sextant prostate biopsies. Exclusion criteria included prostate
biopsies that were not at least sextant and a previous diagnosis of CaP (in 15
patients, a prior transurethral resection of the prostate (TURP) had diagnosed
CaP, or the repeat biopsy was used to monitor progression of CaP). Types of
data collected are tabulated in Table 2 and include age, race, referral indication,
family history, prior vasectomy, DRE findings, PSA, PSA density, rate of change
of PSAD, PSA velocity, PSA doubling time, prostate volume, TRUS findings,
presence of prostatic intra-epithelial neoplasia (PIN), number of biopsies,

interbiopsy period and follow-up period.
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Table 2: Data collected for the PVAMC cohort

Category Variables

Demographic age, race

Clinical referral indication, family history of CaP, vasectomy history,
digital rectal exam finding

Ultrasound hypoechoic lesions, volume

Laboratory/ Pathology PSA, PSA velocity, PSA doubling time, PSAD,
presence of PIN, number of biopsies, biopsy result

Time follow-up, interbiopsy period

Race was coded as white, black, Hispanic, Asian/Pacific Islander, and
American Indian. Because this study is based entirely on the Portland VAMC,
the cohort reflects the small proportions within ethnicities and large proportion of
non-Hispanic white within Oregon. Referral indications included abnormal DRE
and/or elevated PSA, bladder outlet obstruction symptoms, or prior PIN. Positive
family history was defined as having a first degree relative with CaP. Prior
vasectomy history was recorded as positive if the patient had ever undergone a
vasectomy.

Digital rectal examination findings were confirmed by a urologist and were
coded as positive if they were suspicious or likely for cancer. Asymmetry was
not considered to suggest a suspicious lesion in this study. Transrectal
ultrasound was performed by a urologist using a Bruel and Kjaer system 1846 or
3535 ultrasound machine with a biplanar Endosonic Transducer Type 8551 using
7 MHz for the 1846 type and 7.5 MHz for the 3535. Hypoechoic lesions were
coded as positive; other lesions such as calcifications and/or isoechoic findings
were not considered positive. These ultrasound data are not complete for all
patients because of the absence of a urologist (n=40). The volume of each

prostate was determined using the prolate ellipsoid formula (p/6 x length x width

12



x height)*".

PSA Indices

PSA was determined from sera collected at each biopsy visit before
prostate perturbations and analyzed at the PVAMC laboratory using the
Hybritech method. PSA density was calculated by dividing the PSA by the
volume of the prostate at the time of the visit. PSA velocity was determined by
determining the annualized mean of at least 3 PSA values collected before the
last biopsy (n=168, 63.2%) using the method described by Carter et al. (1992): if
multiple PSA measurements collected, the largest measurement closest to 6
months before the biopsy visit was chosen'™. PSA doubling time was calculated
using the formula described by Schmid et al., 1993: T= (log 2 x t)/(log PSA final-
log PSA initial)*. Each of at least six biopsy core was collected using a Biopty™
(Bard Inc.) biopsy gun with an 18 gauge needle, in a distribution of the prostate
gland developed by Terris et al., 1991%, labeled with the patient's name,
processed and microscopically examined by a pathologist. Follow-up period was
defined as the time between the dates of the first recorded PSA measurement

and the last biopsy.

Data Analyses

Descriptive analyses were performed on the demographic, clinical and
laboratory data (Please see Figure 1, boxes marked with a circle), the results of

which are in Table 2. Each continuous variable (age, PSA indices, prostate

13



volume, time) was plotted against a normal curve and tested for normality using
one-way Kolmogorov-Smirnov statistics with a Lilliefors significance level for
testing normality. Extreme values were also pursued and removed from
analyses if they were artifactually elevated during calculation (as in PSA velocity

or PSA doubling time).
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The population of veterans who underwent multiple biopsies was selected
from the referred population for continued monitoring after initial negative sextant
prostate biopsy. Of the 1553 subjects (please see Figure 1) who underwent
sextant prostate biopsy, 1025 were initially negative, yet only 266 (26.0%)
underwent repeat prostate biopsies. The factors influencing the selection of this
small subpopulation are unclear, but many factors could have contributed.

These may include loss to follow-up, the primary care provider not making a
repeat referral, and the urologist not recommending repeat biopsies based on
clinical suspicion. However, this population is an accurate representation of a
clinical cohort seen by community and academic urologists who work with fluid
and rapidly changing populations of patients and referring primary care providers.
The question still remains for a urologist in paring down the large group of initially
negative patients who raise clinical suspicion of false biopsy results. The aim of
this study is to replicate and confirm the parameters previously used to develop
that clinical suspicion.

Despite the clinical relevance of the cohort in this study, there is an
acknowledged selection bias. In order to expose any possible biases in the data
attributable to this recognized selection bias, univariate analyses were carried out
to compare those selected, or self-selected, for repeat biopsy compared to those
who did not return for repeat biopsy after initial negative biopsy. The variables
analyzed were age, race, referral indication, family history, prior vasectomy, DRE
findings, PSA, PSAD, prostate volume, TRUS findings, and presence of PIN.

Statistically significant differences between the repeat and non-repeat groups,
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especially in those clinical parameters already incorporated into clinical suspicion
such as age, race, DRE findings, and PSA indices were expected. (Please see
Figure 1, boxes marked with a star)

Although there is a recognized selection bias of the patients in this
population, this selection bias is the rule rather than exception in the urologic
literature. In the studies listed in Table 1, the only study designed to avoid this
selection bias was that conducted by Djavan et al., 2000"°. The prevalence of
CaP in this cohort was determined as a basis for comparison to the other study
patient populations of Table 1. Other demographic and clinical variables were
also described, but the primary comparison used by urologists to gauge
generalizability to their patient population is overall prevalence of CaP.

An estimation of incidence was calculated due to the highly variable time
of follow-up in this patient population, which may be useful as a method of
comparing patient populations in future studies. The prevalence was determined
by dividing the number of patients with positive prostate biopsies by the total
population with multiple biopsies. The 1, 2 and 5 year incidence of CaP was
determined using Kaplan-Meier survival curves and the survival functions at
these times. (Please see Figure 1, boxes marked with a circle)

Univariate analyses employed the Pearson chi-square test for
categorical variables, the Mann-Whitney U test for variance for continuous
variables with a non-normal distribution, and the Student's t-test for
continuous variables with a normal distribution (please see Figure 1, boxes

marked with a diamond). The variables found to be significant at an alpha of
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0.10 (two-tailed) in the univariate analyses were considered as candidates for
a multiple logistic regression model.

In an effort to uncover possible multicollinearities between variables,
pairwise correlations using Pearson correlation coefficients for those variables
with normally distributed data and Spearman’s rank correlation coefficients for
parameters with non-normal data were carried out. Pairwise correlation
coefficients of moderate to large effect (Cohen, 1987) were incorporated into
a multiple logistic regression model using an interaction term along with the
other variables as a systematic approach to address possible
multicollinearities. The more general approach of using correlation matrices
for assessing the severity of multicollinearity was not employed.

The last biopsy result (either CaP or negative) was the dependent
variable. The procedure used was a backward stepwise method using likelihood
ratios and a Hosmer and Lemeshow goodness-of-fit index to assess overall
model fit. Studentized residual plots were generated to search for the presence
of outliers or leverage points. Cook's distance statistics were also generated to
determine the influence of a data point on the regression equation®®. The
precedent for using univariate analyses and then a multiple logistic model is

well-established® 1217 1% 20 (please see Figure 1, boxes marked with a diamond).

The variables found to be statistically significant to an alpha of 0.05 (two-
tailed) in the univariate and multivariate analyses in prior studies were
incorporated into a Cox proportional hazards model** using this data set. Time

was defined as the period between the first negative biopsy and the last biopsy.
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If the last biopsy was positive, that event was defined as terminating, and if the
last biopsy was negative, that subject was censored. The following variables
were considered for incorporation into the model: DRE result, number of repeat
biopsy visits, PSA, PSAD, PSA velocity, volume and age. A backwards stepwise
procedure using maximum likelihood ratios was employed.

As in the development of the multiple logistic regression model the
variables were tested before entrance into the model for possible
multicollinearities. Pairwise Pearson correlation coefficients were used for those
variables normally distributed data and pairwise Spearman’s rank correlation
coefficients were used for parameters with non-normal data. Variables with
correlation coefficients of moderate to large effect, which may indicate severe
multicollinearity, were incorporated into the model using interaction terms.

The Cox proportional hazards model incorporated time-dependent
interaction terms when a comparison of survival curves of independent variables
showed a violation of the proportional hazards assumption with a variable hazard
ratio over time>. Another time-dependent variable was created for the clinical
interaction of time and PSA velocity. The significance of this variable's coefficient
was used to test if the proportional hazards assumption was reasonable. The
regression model was tested for the ability to adequately describe the data with
DfBeta statistics, which estimate the change in a coefficient if a case is
removed>>.

The precedent for using a proportional hazards analysis in the urologic

literature has been set by at least two groups, Katcher et al., 1997% and Stamey
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et al., 1999%. The justification for its use in this study is an inherent
characteristic of a multiple logistic model: its estimates are derived from data
pooled or averaged over time, as opposed to taking time into consideration. In a
clinical population, where follow-up periods are likely to be highly variable, the
ability to consider time may be valuable. If time is a significant confounder, then
a proportional hazards model will differ from a multiple logistic model®’. Time is a
confounder in the calculation of PSA velocity; absolute value is indirectly
proportional to the amount of time elapsed. The highly variable follow-up periods
in this population also may lead to a misclassification bias in a multiple logistic
model, i.e., short-term follow-up patients classified as negative for CaP might

have become positive had they been a long-term subject.

Area under the receiver operating characteristics curve (ROC) analyses
were carried out on the variables found to be significant in the multiple logistic
model <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>