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Prognostic factors during androgen deprivation therapy in patients
with hormone naive metastatic prostate cancer: is changes in

hemoglobin level significant?
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Androgen deprivation therapy (ADT) or combined with
first-generation anti-androgen drugs such as bicalutamide
and flutamide have been chosen as first line for hormone
nalve metastatic prostate cancer. Recently, adding
chemotherapeutic agent, docetaxel, to ADT improved
patient survival, and is becoming a new standard for patients
with hormone naive metastatic high volume disease (1). In
more recent studies, adding second generation androgen
receptor targeting agent such as abiraterone to ADT had
a similar benefit to docetaxel with less toxicities, and some
experts recommend to use this agent for patients with
hormone naive metastatic high volume prostate cancer as
first line (2). However, ADT is a still gold standard care for
hormone naive metastatic prostate cancer in worldwide.

The majority of patients with hormone naive metastatic
prostate cancer response initially to ADT, however, it
is difficult to predict the response to the therapy and
the duration of treatment for the individual patient (3).
Additionally, there is potential for much longer term use of
ADT as survival times will be extended and there are also
the adverse effects such as the risks of sexual dysfunction,
diabetes mellitus, cardiovascular diseases, osteoporosis,
obesity, muscle weakness and anemia (4).

During the treatment with ADT it is important to
consider prognostic variables that have been identified
as markers of determining the likelihood of response.
Pretreatment prognostic factors such as Gleason score,
T category, prostate-specific antigen (PSA), alkaline
phosphatase, hemoglobin, performance status, extensive

© AME Medical Journal. All rights reserved.

amj.amegroups.com

disease including cancer-related pain and comorbidities,
are useful for identifying which patients are less likely to
respond to the treatment, and this information also could
support to counsel patients as well. In term of prognostic
markers during ADT, the most attractive study, Southwest
Oncology Group (SWOG) trial, showed in PSA kinetics
after initiation of ADT for new M1 prostate cancer
initial PSA nadir 7 months after initiation of luteinizing
hormone-releasing hormone (LH-RH) agonist was a strong
predictor of median overall survival (5). They identified
that patients who had a PSA nadir of <0.2 ng/mL at
7 months after the initiation of therapy had a median overall
survival of 75 months, in contrast patients who experienced
a PSA nadir of >4 ng/mL had a median overall survival
of only 13 months, and patients who had a PSA nadir of
0.2-4.0 ng/mL had median overall survival of 44 months.
They concluded that PSA nadir at 7 months response
to initial ADT for M1 hormone naive prostate cancer is
important for prognosis during ADT. The PSA kinetics is a
powerful prognostic factor.

In the setting of the treatment of hormone naive
metastatic prostate cancer achieving a low testosterone level
is also greatly important. The traditional testosterone level
to define a castrate status has been 50 ng/dL or less (6).
However, Morote er al. (7) identified patients who failed to
achieve testosterone levels below 20 ng/dL had a more rapid
progression toward castrate-resistant disease. Additionally,
Perachino et al. (8) also reported that testosterone level
measured after 8 months of initial hormone therapy was
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a strong predictor of progression to castrate-resistant
disease. They suggested that young patients with age of
less than 70-year-old predicted higher risk for testosterone
breakthrough of testosterone above 50 ng/dL in during
ADT. The kinetics of testosterone levels during ATD is a
prognostic factor as well.

As to the other prognostic makers during ADT SWOG
S$8894 study revealed the relationship between the kinetics
of hemoglobin levels and ADT (9). The clinical trial
included available 817 patients with metastatic prostatic
carcinoma for analysis of change in hemoglobin levels after
3 months initiation of ADT with or without flutamide, and
resulted in the mean hemoglobin level declined 0.54 g/dL
at 3 months after initiating ADT, and after adjusting for
potential confounders, a decrease in hemoglobin levels
after 3-month of ADT was independently related to shorter
survival and shorter progression-free survival.

The present study by Ebbinge ez 4/. (10) was conducted
to evaluate changes in hemoglobin levels during the first
12 months of ADT as a predictor of prognosis in patients
with hormone naive prostate cancer who had bone-
metastatic (stage M1b) based on the Scandinavian Prostate
Cancer Group (SPCQ) trial no. 5, a phase III study. The
study consisted of 302 patients treated with total androgen
blockade (bilateral orchiectomy or medical castration with
LH-RH agonist combined with 250 mg flutamide orally
three times daily) and 295 patients received polyestradiol
phosphate (240 mg) with intramuscular injection every
2 weeks for 8 weeks and monthly thereafter. They measured
hemoglobin at enrolment, 3, 6 and 12 months of ADT,
and analyzed the time-dependent impact of changes
in hemoglobin levels on overall survival. Multivariate
analysis of changes in hemoglobin level between baseline
and 3 months revealed a favorable survival in patients
with a decline in hemoglobin level with hazard ratio of
1.42 compared to those with an increase. In contrast
unfavorable survival was identified in patients with a
decrease in hemoglobin levels between 6 and 12 months
with hazard ration of 0.76 compared to those with an
increase. They concluded that assessment of changes
in hemoglobin levels during 12 months of ADT for
hormone naive bone metastatic prostate cancer is useful for
prospect of prognosis, and proposed to conduct its use as a
monitoring. Although their study confirmed the impact of
changes in hemoglobin levels on the prognosis of advanced
prostate cancer patients receiving ADT, the outcomes
in changes of hemoglobin levels between baseline and 3
months were opposite to those of the SWOG 8894 study (9).
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The data mismatch both the studies might be caused by
different hormone therapies and population. In the present
study by Ebbinge et a/. (10) approximately 50% of the
patients were treated with polyestradiol phosphate. Some
investigators reported that haematopoietic stem cells were
shown to respond to estrogen (11). Although the present
study by Ebbinge et /. (10) did not include data of sub-
analysis of the relationship between changes in hemoglobin
levels and type of hormone therapies for overall survival,
it is speculated that the increase of changes in hemoglobin
levels might be found in the most patients treated with
polyestradiol phosphate, and this hormonal agent might
be less effective and durable compared to the total
androgen blockade. However, in the SWOG 8894 study (9)
the hemoglobin levels in some patients with anemia at
enrolment increased at the first 3 months after ADT, while
the hemoglobin levels in the patients with no anemia at
baseline decreased after ADT. For patients with cancer-
associated anemia ADT may indirectly improve anemia
following the therapeutic effect to cancer, but these patients
are ultimately poor prognosis because of high volume
disease. Thus, an increase in hemoglobin concentration at
the first 3 months after ADT is likely to be an unfavorable
prognostic marker.

Androgens provoke hematopoietic system by various
mechanisms including stimulation of erythropoietin release,
increasing bone marrow activity and iron incorporation into
the red cells (12). Anemia is a common side effect of patients
receiving ADT, and there is a possibility that anemia
caused by ADT contributes to fatigue and affects quality
of life (13). Table 1 shows effects of ADT on hemoglobin
levels in longitudinal observational studies (9,10,14-18).
Combined androgen blockade has been shown to cause a
more substantial reduction in erythropoiesis, Eisenberger
et al. (19) reported that the incidence of anemia in metastatic
prostate cancer patients who received combined androgen
blockade with flutamide was significantly higher compared
to that in those who underwent orchiectomy alone. ADT
causes a relatively small fall (1-2 g/dL) in hemoglobin
levels in treatment with LH-RH agonist or orchiectomy in
non-metastatic prostate cancer patients without anemia at
baseline (13). This mild anemia dose not usually affected
significant clinical prognosis in most patients with non-
metastatic or low volume disease. In contrast, anemia in
patients who have metastatic high volume disease is more
serious, and affects clinically significant prognosis. More
serious anemia is more likely to occur in patients with
advanced metastatic prostate cancer with diminished bone
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Table 1 Effects of ADT on hemoglobin kinetics in patients with hormone naive prostate cancer
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Mean State of Baseline Mean naidr
Stud T f ADT C t
uy : age disease Hb (g/dL) ypeo Hb (g/dL) omments
Fonseca 61 68 Non- 14.8 Orchiectomy 13.4 78% had a median decline in Hb of at least
etal. (14) metastasis 1 g/dL and 29% of at least 2 g/dL. Maximal
declines in Hb occurred at median of 349 days
Asbell 141 79 Non- NR CAB for 4 NR Mean Hb decrease ranged -2.1 g/dL at
etal. (15) metastasis months 2 months and -3.1 g/dL in 4 months
Strum 147 76 Non- 14.9 CAB =6 12.3 Mean Hb decline from baseline revealed
etal. (16) metastasis months 1.0 g/dL at 1 month, and 1.8 g/dL at 3 months
of treatment. Nadir Hb was at mean of
5.6 months
Chooetal. 72 64 Non- 14.8 GnRH agonist  10.5 Nadir Hb was at 24 months
(17) metastasis for 24 months
D'Amico 110 70 Non- 14.8 CAB for 6 12.9 Nadir Hb was at 3 months
etal. (18) metastasis months
Beer et al. 817 70 Metastasis 13.3 ADT or CAB 12.7 at Mean change of 0.54 g/dL in Hb between
(©)] 3 months baseline and 3 months
Ebbinge 597 72 Metastasis NR CAB or NR Coefficient of -0.52 in charge of Hb from
etal. (10) polyestradiol baseline to 3 months
phosphate

ADT, androgen deprivation therapy; CAB, combined androgen blockade; NR, not report.

marrow reserve, and in those receiving ADT result in more
severe anemia and also more common with prolonged
duration of ADT. In these high volume disease patients
hemoglobin levels at base line are low, and likely to develop
to easy decline after ADT and get castration-resistant
prostate cancer. Thus, evaluating hemoglobin kinetics
during ADT is definitively useful for monitoring such
patients who have hormone naive high volume metastatic
prostate cancer and prospecting their prognosis.
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