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ABSTRACT

Objectives. Prostate-specific antigen (PSA) is the only biochemical marker useful in the follow-up of prostate
cancer. Although determination of progression during the first 12 weeks is not recommended, because of the
possibility of late responses and flare reactions, several studies have shown a strong association between early
PSA reduction and oversall survival (OS). The main goal was to evaluate the change in PSA levels and its poten-
tial influence on OS in chemotherapy-naive metastatic castration-resistant prostate cancer (MCRPC) patients
in routine clinical practice. Methods: This observational retrospective study was performed in a Spanish tertiary
hospital and included men with chemotherapy-naive mCPRC who started treatment with abiraterone or enzalu-
tamide between 2012 and 2018. Results: Ninety patients were included. A favourable trend in OS was observed
in patients with early PSA response (=30% from baseline at week 4) although no statistically significant [HR 0,70
(95%CI 0,30-114), p=0,153]. At week 12, most patients with an early PSA response achieved a confirmed 30%
PSA reduction and, at that time, such a reduction was significantly correlated with improved OS [HR 0,56 (95%CI
0,33-0,94), p=0,025].

A negative trend in OS was observed in patients with early progression, defined as >25% increase at week 4, but
without statistical significance [HR 1,65 (95%Cl 0,96-2,85), p=0,066]. Early PSA progression was significantly co-
rrelated with PSA progression at week 12 and, at that point, a PSA increase >25% from baseline was significantly
associated with shorter OS [HR 2,02 (95%CI 1,17-3,47), p=0,010].
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Papel potencial de los cambios tempranos en el Antigeno Prostatico Especifico a las
4 semanas para predecir la supervivencia global en pacientes con cancer de prdstata
metastasico resistente a la castracion tratados con abiraterona o enzalutamida

RESUMEN

Objetivos: El Antigeno Prostatico Especifico (PSA) es el Unico marcador bioquimico Util en el seguimiento del
cancer de préstata. Aunque no se recomienda determinar la progresién antes de las 12 semanas por posibles
respuestas tardias y reacciones flare, varios estudios han mostrado una asociacién entre la reduccién temprana
del PSA y la supervivencia global (SG). El objetivo principal fue evaluar el cambio en los niveles de PSA y su
influencia en la SG en pacientes con cancer de préstata metastasico resistente a castracion (CPRCm) quimio-
terapia-naive en practica clinica. Métodos: Estudio observacional retrospectivo en un hospital terciario que in-
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cluyé pacientes con CPRCm quimioterapia-naive que
comenzaron tratamiento con abiraterona o enzaluta-
mida entre 2012 y 2018. Resultados: Se incluyeron no-
venta pacientes. Se observé una tendencia favorable
en la SG en pacientes con respuesta temprana del
PSA (reduccion =230% en la semana 4), aunque no
estadisticamente significativa [HR 0,70 (IC95% 0,30-
114), p=0,153]. En la semana 12, la mayoria de pacien-
tes con respuesta temprana lograron una reduccién
mantenida del 30% y, en ese momento, se correla-
cioné con una mejor SG [HR 0,56 (IC95% 0,33-0,94),
p=0,025]. Se observé una tendencia negativa en la
SG en pacientes con progresion temprana, definida
como un aumento del =225% en la semana 4, pero sin
significacion estadistica [HR 1,65 (IC95% 0,96-2,85),
p=0,066]. La progresién temprana del PSA se corre-
lacioné con dicha progresion en la semana 12 y, en
ese punto, un aumento del PSA >25% se asocié con
una menor SG [HR 2,02 (IC95% 1,17-3,47), p=0,010].
Palabras clave: Antagonistas de Receptores de
Andrégenos, Antigeno Prostatico Especifico,
Cancer de prostata resistente a castracion.

INTRODUCTION

Prostate cancer (PC) is an androgen-dependant di-
sease. Although it initially responds to androgen su-
ppression therapy', response eventually transits to
castration resistance, during which progression oc-
curs despite castrate levels of testosterone. This state
is defined as metastatic castration-resistant prostate
cancer (NCRPC).

The approval of new drugs in recent years has
led to a breakthrough in the treatment of mCPRC.
Docetaxel, abiraterone acetate, enzalutamide and ra-
dium-2232 have been followed by apatulamide, daro-
lutamide and, in selected cases, inhibitors of poly(a-
denosine diphosphate-ribose) polymerase. Current
life expectancy for mCRPC is around 3 years®,

The availability of multiple treatments increa-
ses doubts about the optimal treatment strategy. To-
day, it is still unknown how these treatments should
be used to achieve the best results, so it remains an
important research topic?,

To date, prostate-specific antigen (PSA) is
the only biochemical marker that has proven to be
useful in the follow-up of patients with PC, with the
consensus criteria of the Prostate Cancer Working
Group (PCWG3) defining response to treatment and
progression based on composite measures of clinical,
radiologic, and PSA changes?®. Although PCWG3 cri-
teria do not recommend determination of progression

during the first 12 weeks because of the possibility of
late responses and flare reactions*$, there are studies
reporting that a rapid decline in PSA values is asso-
ciated with a relevant clinical benefit"®.

We hypothesised that an early PSA decrease
would identify patients most likely to benefit from an-
drogen pathway inhibitors as well as those in whom
early progression predicts poor outcomes.

MATERIALS AND METHODS

The main object of the present study was to demons-
trate that an early PSA decline of >30% after 4 weeks
of treatment with abiraterone and enzalutamide co-
rrelates with improved OS and that a PSA increase
of 225% after 4 weeks of treatment correlates with
lower OS. In addition, we aimed to find if PSA res-
ponse and progression at week 4 are associated with
PSA values at week 12. If confirmed, these data could
provide guidance for further studies on earlier treat-
ment change in patients that are likely to show rapid
disease progression and could benefit from alternati-
ve treatments in an optimal timeframe.

This observational retrospective study was per-
formed in a Spanish tertiary hospital (Hospital Uni-
versitario La Paz) and included chemotherapy-naive
men with mCPRC who initiated treatment with abi-
raterone or enzalutamide during a period of 6 years,
between September 2012 and November 2018. The
study end date was October 2020.

Both drugs were dispensed at the outpatient
hospital pharmacy. Patients included in the study
were identified using the pharmacy database Far-
matools®, the electronic registration system used for
drugs dispensed in our Pharmaceutical Care clinics.
Patients baseline (at inclusion time) demographics,
clinical characteristics and treatment patterns were
obtained from electronic patient record, including
age, Gleason Score (GS), Eastern Cooperative On-
cology Group (ECOG) Performance Status, use of
opioid analgesia for pain control, site(s) of metastasis
at diagnosis, number of bone lesions, haemoglobin
(Hb), alkaline phosphatase (ALP) and PSA baseline
levels, date and reasons for treatment discontinuation
or death.

During treatment, patients are usually checked
monthly for hematological parameters and PSA le-
vels. They also undergo regular imaging test, at the
start of treatment and after 6 to 12 months or whene-
ver PSA levels increase. The study measured baseli-
ne, 4 and 12 weeks after treatment PSA levels, as well
as nadir and progression PSA levels and dates.
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The following definitions were used to charac-
terize outcomes during treatment with abiraterone or
enzalutamide: early PSA response, PSA response at
week 12, early progression of PSA and progression
of PSA at week 12. Early PSA response was defined
as 230% decline in PSA at week 4 from baseline and
PSA response as 230% decline in PSA from baseline
at week 12. Early progression of PSA was defined as
>25% increase in PSA at week 4 and progression of
PSA at week 12 as a 225% increase in this week.

The study protocol was approved by the Hos-
pital Ethics Committee (CEIm).

STATISTICAL ANALYSIS

The main outcome was overall survival (OS),
defined as the time between treatment initiation and
either the date of death or of last follow-up for sur-
viving patients. Patients known to be alive or lost to
follow-up on the day of the study end were censored.

Baseline characteristics (at diagnosis time)
were summarized using descriptive statistics (median
value and range for continuous variables, absolute
frequencies and percentage for categorical variables).

PSA response (reduction and progression at
weeks 4 and 12) was tested for univariate association
with OS. Before univariate analysis, PSA responses
were categorized according to previous definitions
(early response vs no; early progression vs no; res-
ponse at week 12 vs no; progression at week 12 vs no).

The OS analysis was estimated with Kaplan-
Meier. Curve comparisons were analysed with the
Log-Rank test. The median value and the confidence
interval (Cl) were estimated when possible. All analy-
ses were considered bilateral with 95% confidence.
The software used was SAS Enterprise Guide 8.2.

In addition, the association between early res-
ponse and PSA response at week 12 and between
early progression and PSA progression at week 12
was analyzed using Fisher’s test.

RESULTS

Between September 2012 and November 2018, 90
patients with mCRPC were enrolled, 57 were trea-
ted with abiraterone and 33 with enzalutamide in the
chemotherapy-naive setting. The clinical characteris-
tics are summarized in Table 1.

Median overall follow-up was 24,9 months [in-
terquartile range (IQR) 16,4-37,5]; 72 patients (80%)
had died by the last follow-up, 46 (80,7%) in the abi-
raterone group and 26 (78,8%) in the enzalutamide
group. Disease progression was the main reason for
treatment discontinuation (878%); 8 patients were

Table 1. Baseline characteristics

still on treatment at the time of data cut-off. Of the
82 patients who discontinued, 52,4% received doce-
taxel as second line therapy, 42,7% died or received
palliative care and a minority (4.9%) received other
subsequent treatments (cyclophosphamide and ra-
dium-223).

Median OS was 26,9 months (95% CI 19,7-34,1);
no difference was found between the two treatment
groups (30,8 months in abiraterone group and 23,5 in
enzalutamide group; p=0,310).

Only 8 patients who had no serum PSA levels
at weeks 4 and 12 were excluded from the analysis.
Any PSA decline was observed in 70 patients (82,3%).
An early PSA response (=30% from baseline at week
4) was found in 45 patients (54,9%). Median OS was
32,6 months in early responders (95% CIl 23,6-41,5)
compared with 27,3 months (95% CI 13,6-31,0) in tho-
se without an early response. Although a favourable
trend in OS was observed at week 4 in biochemically
responsive patients, no significant statistical advanta-
ge was found [HR 0,70 (95%Cl 0,30-114), p = 0153].
Results are shown in Figure 1.

At week 12, out of 45 patients with an early PSA
response, 43 (95.6%) achieved a confirmed 30% PSA
reduction. Altogether 56 patients (68,3%) achieved a
PSA reduction of > 30% at week 12 (Table 2).
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Figure 1. Kaplan-Meier curves of overall survival
by early PSA response

Table 2. PSA reduction 230% at week 4 vs PSA
reduction 230% at week 12

Figure 2. Kaplan-Meier curves of overall survival
by PSA response at week 12.

In addition, a 230% PSA decrease at week 12
was significantly correlated with improved OS, resul-
ting in a 44% reduction in the risk of death [HR 0,56
(95%ClI 0,33-0,94), p = 0,025]. Median OS in respon-
ders at week 12 was 32,9 months (95% CI 27,5-38,2)
compared with 18,7 months (95% CI 11,6-25,7) for pa-
tients who did not achieve an early response. Results
are shown in Figure 2. The percentage PSA decline at
4 week was significantly correlated with the percen-
tage PSA reduction at 12 week (p<0,001).

Early progression of PSA was found in 22 pa-
tients (26,8%). In patients with early progression, OS
was reduced compared to those without progression
at week 4 ; 221 months (95% CI 10,2-33,9) versus
32,6 months (95% CI 25,3-39,9) respectively. A nega-
tive trend in OS was observed in patients with early
progression, but without statistical significance [HR
1,65 (95%Cl 0,96-2,85), p = 0,066]. Results can be ob-
served in Figure 3.

Figure 3. Kaplan-Meier curves of overall survival
by early PSA progression

At week 12 from treatment initiation, 16 of these
22 patients (72,7%), maintained this PSA rise. Only
6 patients (27,3%) did not maintain this increase in
PSA levels, and 4 of them even had a flare reaction
with a decrease of more than 30%. A total of 19 pa-
tients (23,2%) experienced PSA progression at week
12 (Table 3).
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Table 3. PSA increase 225% at week 4 vs PSA
increase 225% at week 12

Biochemical progression at week 12 was sig-
nificantly associated with shorter OS. Patients with
a PSA increase 225% from baseline had a 2-fold in-
creased risk of death [HR 2,02 (95% CI 117-3,47), p =
0,010].

The median OS in patients with biochemical
progression at week 12 was 16,2 months (95% CI 1,2-
31,1) compared with 32,7 months (95% CI 277-378) in
patients who did not have such progression. Results
are shown in Figure 4.

Figure 4. Kaplan-Meier curves of overall survival
by PSA progression at week 12

Early PSA progression was significantly corre-
lated with PSA progression at week 12 (p<0,001).

DISCUSSION

Hormonal drugs prolong survival in patients with
mCRPC. Abiraterone and enzalutamide have been
available for years for the treatment of patients with
mCPRC who have not received prior chemotherapy.

There is a need to find biomarkers that can
identify patients who have greater clinical benefit.
Patients early classified as having low chance of res-
ponse could receive alternative therapies, included
participation in clinical trials.

The optimal time to assess PSA response is a
matter of debate. A 30% decrease in PSA in the nadir
and after 12 weeks is associated with improved survi-
val®5, On the other hand, PSA progression according
to PCWG3 criteria is associated with a shorter survi-
val time®. However, although PCWGS3 criteria® advise
against assessing changes in PSA before 12 weeks of
treatment due to late responses and flare reactions*$,
recent studies have shown a correlation between an
early PSA response and better clinical outcomes™®,

Our findings are consistent with previous stu-
dies, showing a correlation between PSA response
and OS. Patients who achieve a 30% PSA decline af-
ter 4 weeks of treatment are more likely to maintain
this response at week 12, and achieved significantly
better OS. This indicates that it is possible to identify
most patients who benefit very early.

Nearly three quarters of patient who had bio-
chemical progression at week 4 had a confirmed pro-
gression at week 12, which was associated with shor-
ter OS. However, the remaining 27% of patients with
early biochemical progression did not show progres-
sion at week 12. This indicates that early PSA progres-
sion may help identify patients who are refractory to
these treatments, but there is a percentage in whom
progression at week 4 is not confirmed thereafter.
Even if decisions cannot be made at week 4, a clo-
ser clinical follow-up of patients with early PSA pro-
gression who may be susceptible to early treatment
modification seems appropriate. Early detection of
non-responders would allow an early switch of treat-
ment, which would reduce costs and avoid the use of
hormonal therapies in patients who do not benefit.

Prospective multicentre validation studies are
needed to confirm the predictive capacity of PSA va-
riations for survival. Despite the usefulness of the PSA
value as a monitoring variable, we must keep in mind
that the decision to change treatment in mCRPC is
not based exclusively on biochemical progression
data, but clinical and radiological features carry grea-
ter weight.
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Several limitations of this study should be men-
tioned. This was a retrospective study performed at a
single tertiary-care hospital. Despite the small sample
size, the study has sufficiently powered to determine
the impact of PSA response and PSA progression at
week 12 on clinical outcomes. However, the results
observed in the fourth week of treatment show a
trend but do not reach statistical significance. Fur-
thermore, this is a real-world analysis of abiraterone
and enzalutamide with a long follow-up period, pro-
viding much needed insight into the real-world use of
both drugs. It is necessary to continue the analysis of
patients with mCRPC in different settings to increase
the evidence and support the optimisation of therapy
in clinical practice.

CONCLUSIONS

Our results confirm that a PSA response at week 12
is associated with a longer OS, while biochemical
progression at the same week is associated with a
shorter OS.

Early PSA reduction can provide clinically me-
aningful information as there is a clear trend towards
better clinical outcomes and almost all patients who
respond at week 4 also respond at week 12.

Early progression was associated with a higher
probability of progression at week 12, but allows the
identification of patients who are more likely to fail
hormonal therapy and who are also suitable for a clo-
ser follow up.

However, flare reactions were observed in
some patients, so early biochemical progression does
not necessarily indicate progression at week 12,

Further studies are needed to confirm the va-
lidity of early changes in PSA kinetics and provide
stronger evidence to assist clinical decisions such as
a change in treatment.
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