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Relationship between two year PSA nadir and biochemical
recurrence in prostate cancer patients treated with iodine-125
brachytherapy”

A relagio entre PSA nadir de dois anos e recidiva bioquimica no tratamento do cincer de prostata
com braquiterapia de semente de iodo-125
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Abstract Objective: To evaluate the relationship between two year PSA nadir (PSAn) after brachytherapy and biochemical recurrence rates in
prostate cancer patients.
Materials and Methods: In the period from January 1998 to August 2007, 120 patients were treated with iodine-125 brachytherapy
alone. The results analysis was based on the definition of biochemical recurrence according to the Phoenix Consensus.
Results: Biochemical control was observed in 86 patients (71.7%), and biochemical recurrence, in 34 (28.3%). Mean PSAn was 0.53
ng/ml. The mean follow-up was 98 months. The patients were divided into two groups: group 1, with two year PSAn < 0.5 ng/ml after
brachytherapy (74 patients; 61.7%), and group 2, with two year PSAn = 0.5 ng/ml after brachytherapy (46 patients; 38.3%). Group 1
presented biochemical recurrence in 15 patients (20.3%), and group 2, in 19 patients (43.2%) (p < 0.02). The analysis of biochemical
disease-free survival at seven years, stratified by the two groups, showed values of 80% and 64% (p < 0.02), respectively.
Conclusion: Levels of two year PSAn > 0.5 ng/ml after brachytherapy are strongly correlated with a poor prognosis. This fact may help to
identify patients at risk for disease recurrence.
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Resumo Objetivo: Avaliar os valores de PSA nadir (PSAn) dois anos apds braquiterapia e sua relagdo com a taxa de recidiva bioquimica.
Materiais e Métodos: Cento e vinte pacientes foram tratados no periodo de janeiro de 1998 a agosto de 2007. Todos os pacientes
foram submetidos a braquiterapia isolada. Os resultados foram analisados com base na definigao de recidiva bioquimica do Consenso
Phoenix.

Resultados: Oitenta e seis pacientes (71,7%) tiveram controle bioquimico e 34 (28,3%) apresentaram recidiva bioquimica. O PSAn
médio foi 0,53 ng/ml. O seguimento médio foi 98 meses. Os pacientes foram divididos em dois grupos: grupo 1, com PSAn < 0,5 ng/ml
dois anos apos a braquiterapia (74 pacientes; 61,7%), e grupo 2, com PSAn = 0,5 ng/ml dois anos apds a braquiterapia (46 pacientes;
38, 3%). 0 grupo 1 teve recidiva bioguimica em 15 pacientes (20,3%) e o grupo 2 em 19 pacientes (43,2%) (p < 0,02). A anélise da
sobrevida livre de doenga bioquimica de sete anos, estratificada pelos dois grupos, apresentou valores de 80% e 64% (p < 0,02),
respectivamente.

Conclusao: Os niveis de PSAn = 0,5 ng/ml dois anos apds a braquiterapia estao fortemente correlacionados com mau prognostico. Este
fato pode ajudar a identificar pacientes com risco de recidiva da doenca.

Unitermos: PSA nadir; Braquiterapia; Radioisétopos do iodo; Neoplasia de prostata.
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INTRODUCTION

According to the World Health Organization, prostate
cancer is the second type of cancer in incidence in men, and
also the sixth most frequent cause of death in the male popu-
lation worldwide'". In Brazil, 68,880 new cases of prostate
cancer were estimated for 2014. Such number of cases cor-
responds to an estimated risk of 70.42 new cases per 100,000

men®.
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Radiotherapy is utilized in the treatment of prostate can-
cer either as exclusive or adjuvant therapy, or after biochemi-
cal recurrence, therefore it represents an important oncologic
treatment technique®™. Prostatic specific antigen (PSA) test
is the main method for detection of biochemical recurrence
of prostate cancer. Finding a prognosis marker to identify
men at high risk for treatment failure and subsequent death
could be useful to select those patients who might benefit
from early rescue therapy. Several PSA variables are tested
in order to predict biochemical control, including initial PSA
(PSAi) and PSA nadir (PSAn)®.

After radiotherapy, PSA levels gradually decline after a
period of 18—24 months. Fluctuations of PSA are not infre-
quent, with transient increases and subsequent drops called
bounces”. The PSAn is defined as the lowest PSA value
measured after utilization of any treatment method. The time
required to reach PSAn is different for radical prostatectomy
and for external radiotherapy. After surgery, PSA levels de-
cline is immediate, dropping to undetectable levels soon after
the intervention, while after radiotherapy the decrease is slow,
taking up to 27 months to reach PSAn. Patients who reach
PSAn within the first 12 months after radiotherapy present
with worse prognosis, with a relative risk for disease recur-
rence 18 times higher than that observed in those patients
whose PSAn occurs two years after such a treatment®.

Brachytherapy has increasingly been utilized, because of
the technological developments in transrectal ultrasonogra-
phy, availability of radioactive iodine sources adapted for im-
plantation in the prostate gland, and the development of com-
puter-aided planning systems for such therapeutic method '),
It is an outpatient procedure, with low morbidity rates, good
conformity to the target lesion, excellent dose distribution
and better quality of life for the patient®!?), In the USA,
36% of radiotherapy treatments for prostate cancer consist
of brachytherapy'V. The initial success of such a treatment
has led to a dramatic increase in its utilization in patients
with focal prostate cancer worldwide'?. The advantages of
brachytherapy include its conformational property; concen-
tration of high radiation doses within the target volume; and
rapid dose decline in adjacent structures such as the bladder
and rectum!'*!'3),

Several studies have demonstrated the relationship be-
tween PSAn after definitive radiotherapy and biochemical
disease-free survival (BDFS)!#19_ Although most patients
experience a decrease in PSA levels after definitive radio-
therapy, only few of them reach undetectable PSA levels!'®).
Several authors have proposed a cut-off point for various
PSAn levels, ranging from 0.2 to 4.0 ng/ml, as a predictive
factor for biochemical recurrence in patients submitted to
radiotherapy, brachytherapy or a combination of both treat-
ments, either with or without androgen suppression ®!>17:19),

The present study was aimed at evaluating the relation-
ship between PSAn values two years after iodine-125
brachytherapy and chances of biochemical prostate cancer
recurrence.
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MATERIALS AND METHODS

The study was duly approved by the Committee for Ethic
in Research of Hospital Universitario Clementino Fraga
Filho — Universidade Federal do Rio de Janeiro, Brazil.

From January 1998 to August 2007, 120 consecutive
prostate cancer patients (T1-T2) referred by different urolo-
gists were submitted to isolated brachytherapy. All the pa-
tients underwent follow-up from January 2001 to December
2012. The patients were classified into three categories of
recurrence risk groups, also utilized by D’Amico"”, based
on prognostic factors such as PSAi, Gleason score and clini-
cal stage, which evaluate the risk for biochemical recurrence
after any type of treatment:

e Low risk: PSAi < 10.0 ng/ml, Gleason < 6 and clinical
stage = T1b-T2a.

e Intermediate risk: PSAi between 10.1 and 19.9 ng/ml
or Gleason = 7 or clinical stage = T2b.

e High risk: PSAi =20.0 ng/ml or Gleason = 8 or clinical
stage = T2c.

PSAi is defined as the last recorded PSA value before
the beginning of any treatment. Those patients with a prob-
able life expectancy of less than five years; those with previ-
ous transurethral resection causing major deformity of the
prostatic urethra; and those with high surgical risk and dis-
tant metastases were excluded from the study as per
contraindications proposed by the American Brachytherapy
Society®?,

All the patients were treated with isolated brachytherapy.
Neoadjuvant hormone therapy with one or more luteinizing
hormone-release agonists and oral anti-androgens were pre-
scribed by the assisting urologists, for two to four months,
whenever the initial prostate volume was above 50 g, with
the purpose of reducing the prostate volume, and were in-
terrupted before brachytherapy planning. None of the patients
was submitted to external radiotherapy.

The brachytherapy technique proposed by the authors
is described in detail in another article®". Post-implant do-
simetry evaluates the technical quality of the implant and the
quantified radiation dose delivered to the bladder and to the
adjacent rectum, based on pelvic computed tomography
performed 30 days after brachytherapy. Criteria for appro-
priate post-implant dosimetry included Vo, > 80%, Dy, >
90%, and V5, < 60% for iodine-125 seeds®?. In Brazil, only
iodine-125 seeds are commercially available for low dose rate
brachytherapy.

The patients were followed-up every four or six months
by means of total PSA level testing and clinical and radio-
logical evaluation, as necessary, in the event of PSA levels
increase.

The parameter utilized to evaluate the results was total
PSA. The Phoenix Consensus®? is adopted to define bio-
chemical recurrence, established as PSAn + 2 ng/ml or in
cases where any rescue treatment is initiated. PSAn is the
lowest total PSA value recorded after any treatment.

Radiol Bras. 2014 Mar/Abr;47(2):89-93
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Several authors have proposed a cut-off value for differ-
ent PSAn levels, ranging from 0.2 to 4.0 ng/ml, as predic-
tive factor for biochemical recurrence'®'>!"!%) In the present
study, the groups were divided according to PSAn < 0.5 ng/
ml or 2 0.5 ng/ml as the cut-off value.

Mean and median values were calculated for results
analysis. The following statistical methods were utilized: chi-
square test for categorical variables and Student’s ¢ test for
continuous variables. The adopted significance level was 5%
probability (p < 0.05), with a confidence interval of 95%
(CI95%). The BDFS was analyzed by means of the Kaplan-
Meier curve and the log-rank test. The statistical analysis
was carried out by means of the software SPSS for windows,

release 13 (SPSS Inc.; Chicago, USA).

RESULTS

In total, 120 patients were analyzed: 34 patients (28.3%)
with biochemical recurrence, and 86 (71.7%) presented with
biochemical control. Mean PSAn was 0.53 ng/ml (0.01—
2.00; CI195%: 0.45-0.61) and the mean follow-up period was
98 months (29—144; C195%: 91-104).

In those patients with biochemical control, the mean
PSA value was 0.27 ng/ml (0.01-0.98; C195%: 0.23-0.31),
and in those patients with biochemical recurrence, it was 0.96
ng/ml (0.50-2.00; C195%: 0.831.08), with p < 0.035. The
mean time for onset of biochemical recurrence was 36
months (5-93; C195%: 26—45).

The patients were divided into two groups, as follows:
group 1, with 74 patients (61.7%) presenting with PSAn <
0.5 ng/ml two years after brachytherapy; and group 2, with
46 patients (38.3%) presenting with PSAn 2 0.5 ng/ml two
years after brachytherapy. The clinical characteristics of the
patients are described in Table 1.

In group 1, 15 patients (20.3%) with biochemical re-
currence, while in group 2, 19 patients (43.2%) had bio-
chemical recurrence with p <0.05. The analysis of risk fac-
tors such as age (p = 0.13), PSAi (p = 0.4), prostate vol-
ume (p = 0.85), dosimetric parameters (p > 0.08), risk
groups (p = 0.3), CS (p = 0.06) and Gleason score (p =
0.25) did not demonstrate any significant association between
the two groups.

The analysis of BDFS after seven years of follow-up in
groups 1 and 2 was 80% and 64% respectively (Figure 1),
demonstrating statistical significance of PSAn as a predic-
tive factor of biochemical recurrence (p < 0.02).

DISCUSSION

Miller et al.?* presented questions on the predictive
value of PSAn and whether or not it could be utilized to
predict subsequent failure after prostate cancer radiotherapy.
Investigators are looking for an early predictor of failure in
order to allow for an earlier institution of rescue treatment.
However, PSAn might generally take several years to occur,
with its lower plateau not being reached even after 8—10 years,
continuing to decrease slowly in some cases®®. As a result,

Radiol Bras. 2014 Mar/Abr;47(2):89-93

Table 1—Groups’ characteristics.

Group 1 Group 2
Mean (ClI95%) Mean (CI95%) p

Age (years) 68 (67-69) 66 (65-67) 0.13
PSAi (ng/ml) 10.7 (9.7-11.8) 11.2 (10-12.4) 0.4
Volume (g) 39.6 (37.9-41.2) 35 (33.4-36.6) 0.85
V0o (%) 83.6 (81.7-85.6)  87.3 (84.8-89.8) 0.25
Dgo (%) 97.6 (95.3-100) 101 (97.8-104.3) 0.08
Viso (%) 49.7 (47.3-52.1) 56.7 (54-59.3) 0.1
Risk groups Patients (%) Patients (%)

Low 11 (12.2%) 5 (16.7%)

Intermediate 52 (57.8%) 15 (50%) 0.3

High 27 (30%) 10 (33.3%)
PSAi

0-10 ng/ml 80 (88.8%) 25 (83.3%)

10.1-20 ng/ml 5 (5.6%) 3 (10%) 0.25

> 20 ng/ml 5 (5.6%) 2 (6.7%)
Clinical stage

Tlc-T2a 16 (17.8%) 8 (26.7%) 0.06

T2b-T2c 74 (82.2%) 22 (73.3%)
Gleason score

2-6 80 (88.8%) 25 (83.3%)

7 5 (5.6%) 3 (10%) 0.25

89 5 (5.6%) 2 (6.7%)
NHT

Yes 46 (51%) 16 (53%)

No 44 (49%) 14 (47%) 0.52

Cl95%, confidence interval at 95%; NHT, neoadjuvant hormone therapy.
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Figure 1. Biochemical disease-free survival.

PSAn would be of little practical clinical value. A much more
reasonable approach would be to utilize the lowest PSA value
evaluated during a definite and relatively short time interval
(for example, 12 months) after completion of radiotherapy.
Some authors report that PSAn is significantly related to
2425 The present study includes the PSAn
values two years after iodine-125 brachytherapy and the
chances of biochemical recurrence in the treatment of pros-
tate cancer.

Kapadia et al."'*) have reviewed several studies with dif-

clinical failure

ferent absolute post-treatment PSAn levels indicative of bio-
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chemical recurrence ranging between 0.2—4.0 ng/ml. No
consensus was reached for PSAn values which might iden-
tify a factor. In the present study, the PSAn value of 0.5 ng/
ml was utilized as the cut-off value, as such a value corre-
sponded to the median of the sample, providing an almost
equitable balancing between the groups in order to reduce
sampling bias.

The predictive value of the PSAn levels for biochemical
control demonstrated in the present study reinforces the re-
sults reported by previous studies'®”1*"17), However, relevant
points should be taken into consideration in the interpreta-
tion of such type of analysis, namely: caution in the evalua-
tion of the PSA bounce, excessive time for documenting the
biochemical recurrence, substantial differences between bio-
chemical recurrence in the surgical treatment and radio-
therapy. The PSAn is a post-treatment factor which is un-
known at the moment of irradiation. It is only later deter-
mined, after the treatment completion, and varies consider-
ably from patient to patient'®. Additionally, the PSA bounce
must be taken into consideration as it occurs in 35% of the
cases after treatment, being described as an increase of PSA
followed by subsequent decrease, generally 12 to 24 months
after the seeds implant!”, In their analysis, Zelefsky et al.”
have indicated that the reference time span of two years was
a better discriminator as compared with the three-year ref-
erence time span for metastases and mortality. If an increase
in PSA levels was observed during follow-up, PSA tests were
performed at shorter intervals (30 days), until the cause of
the biochemical failure could be found, in order to avoid
the PSA bounce effect.

Kaminski et al.!"® have suggested that post-radiotherapy
PSAn is more significant in patients at a high risk for bio-
chemical recurrence, such as in the case of patients at ad-
vanced clinical stages of disease, those presenting with high
Gleason score or high PSAi. In the present study, patients
from all risk classes were included, and none of them dem-
onstrated statistically significant differences.

Neoadjuvant hormone therapy has been utilized by some
patients and that might affect the PSAn values due to the
changes in the PSA levels'®. However, in the present study,
PSAn was not significantly influenced by the utilization of
neoadjuvant hormone therapy.

Kaminski et al."® have demonstrated that the prostate
volume is predictive for PSAn, as larger prostates might lead
to higher PSAn values. In the present study, the evaluation
of prostate volume and PSAn did not demonstrate any sta-
tistical difference.

Zelefsky et al."? have found out that the PSAn level was
predictive of biochemical control at long term, since rela-
tively low PSAn values seem to reflect high intraprostatic
doses delivered by interstitial brachytherapy as a result from
the ablation of malignant and normal cells on the produc-
tion of PSA in the prostate epithelium, as the prostatic epi-
thelial cells are responsible for the PSA serum levels™®, and
higher radiation doses in the prostate volume are, probably,
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directly related to the decrease in such an antigen levels™®.
Thus, one might conclude that higher Dy, and V,, would
be related to lower PSAn values, demonstrating the impor-
tance of the radiation dose as higher doses are associated with
lower PSAn values and better biochemical control 26728,
However, the present study did not demonstrate any influ-
ence of Dy, and V,, on the PSAn values.

Pinkawa et al.?” report that PSAn is highly relevant for
the prognosis, since all their patients with PSAn < 0.1 ng/
ml remained free of recurrence (100%) while those with
PSAn < 0.5 ng/ml remained free of recurrence in 87% of
the cases. In the present study, the BDFS rate for PSAn <0.5
ng/ml was 80%, very close to that in the mentioned study.

The rate of five-year BDFS found by Nickers et al.®?
and Cury et al.®?" was 95% for PSAn < 1.0 ng/ml, and 57%
for PSAn > 1.0 ng/ml. Lee et al.®? recorded rates of 99%
and 49%, respectively, for PSAn < 1.0 ng/ml and PSAn =
1.0 ng/ml. Such data are consistent with those from the
present study. Critz et al.®3 have reported that all patients
with PSAn > 1.0 ng/ml after five years have greater prob-
ability of biochemical recurrence, in spite of the utilization
of brachytherapy in association with radiotherapy. Other au-
thors"*3* have found a five-year BDFS of 32% for patients
with PSAn = 1.0 ng/ml. In the present study, with seven years
of actuarial analysis of BDFS of patients with PSAn = 0.5
ng/ml, the BDFS was 64% two years after isolated brachy-
therapy.

Recently, Chen et al.®® concluded that PSAn < 0.49
ng/ml two years after radiotherapy translated into better long
term biochemical control, as does the present study.

The present study had the following limitations: retro-
spective analysis, patients referred by different assisting urolo-
gists, staging performed by means of transrectal ultrasonog-
raphy and difficulty in comparing data with those reported
by other authors because of samples heterogeneity both in
Brazil and abroad.

CONCLUSIONS

The results from the present study suggest that PSAn
can be a predictive factor for biochemical recurrence. Lev-
els of PSAn = 0.5 ng/ml two years after brachytherapy are
strongly associated with a poor prognosis. Such a fact can
be useful to identify patients at risk for disease recurrence.

Alonger follow-up time and a higher number of patients
are necessary to confirm data from the present study.
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