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Prospect i ve Tria l o f the Herbal Supplement PC-SPES in
Pat ients With Progress ive Prostate Cancer

By Eric J. Small, Mark W. Frohlich, Robert Bok, Katsuto Shinohara, Gary Grossfeld, Zinovi Rozenblat, Wm. Kevin Kelly,
Michele Corry, and David M. Reese

Purpose: PC-SPES is an herbal supplement for which
there are anecdotal reports of anti–prostate cancer ac-
tivity. This phase II study was undertaken to assess the
efficacy and toxicity of PC-SPES in prostate cancer pa-
tients.

Patients and Methods: Thirty-three patients with an-
drogen-dependent prostate cancer (ADPCa) and 37 pa-
tients with androgen-independent prostate cancer
(AIPCa) were treated with PC-SPES at a dose of nine
capsules daily. Clinical outcome was assessed with
serial serum prostate-specific androgen (PSA) level
measurement and imaging studies.

Results: One hundred percent of ADPCa patients ex-
perienced a PSA decline of > 80%, with a median
duration of 571 weeks. No patient has developed PSA
progression. Thirty-one patients (97%) had declines of
testosterone to the anorchid range. Two ADPCa patients
had positive bone scans; both improved. One patient
with a bladder mass measurable on computed tomog-

raphy scan experienced disappearance of this mass.
Nineteen (54%) of 35 AIPCa patients had a PSA decline
of > 50%, including eight (50%) of 16 patients who had
received prior ketoconazole therapy. Median time to PSA
progression was 16 weeks (range, 2 to 691 weeks). Of
25 patients with positive bone scans, two had improve-
ment, seven had stable disease, 11 had progressive dis-
ease, and five did not have a repeat bone scan because of
PSA progression. Severe toxicities included thromboem-
bolic events (n 5 3) and allergic reactions (n 5 3). Other
frequent toxicities included gynecomastia/gynecodynia,
leg cramps, and grade 1 or 2 diarrhea.

Conclusion: PC-SPES seems to have activity in the
treatment of both ADPCa and AIPCa and has acceptable
toxicity. Further study is required to determine whether
its effects exceed those expected with estrogen
therapy.

J Clin Oncol 18:3595-3603. © 2000 by American
Society of Clinical Oncology.

PC-SPES IS AN HERBAL preparation that has become
popular among patients with prostate cancer as an

alternative to conventional androgen-deprivation therapy
and as second-line treatment for progressive androgen-
independent disease.1-5 PC-SPES is sold as a dietary sup-
plement and consists of extracts from eight different herbs,
many of which have been reported to have antineoplastic or
immunomodulatory activity.6-23 Preclinical prostate cancer
models suggest that PC-SPES has some antitumor activity.
In the androgen-dependent LNCaP human prostate cancer
cell line, ethanolic extracts of PC-SPES inhibited prolifer-
ation in vitro.24 Decreased cell growth was accompanied by
decreased expression of proliferating cell nuclear antigen
(PCNA) and androgen receptor. In a second study, PC-
SPES markedly inhibited clonal growth of LNCaP, PC-3,
and DU-145 prostate cancer cells and seemed to induce cell
cycle arrest.25 PC-SPES has also exhibited a dose-depen-
dent inhibitory effect on tumorigenesis and cancer progres-
sion when provided as a dietary supplement in the Dunning
R3327 rat prostate cancer model.26

DiPaola et al2 reported results in eight patients with
androgen-dependent prostate cancer who were treated with
PC-SPES and noted prostate-specific antigen (PSA) de-
clines in all patients. Estrogenic side effects were seen in all
eight patients, and serum testosterone concentrations de-

clined to the castrate range in six of eight treated men. One
patient developed a deep venous thrombosis. Preclinical
testing in LNCaP cells had previously demonstrated that
PC-SPES extracts resulted in downregulation of PSA secre-
tion, so the significance of declining PSA values observed
with PC-SPES therapy was unclear. Companion in vitro
studies using a transcriptional activation assay in yeast and
a biologic assay in mice demonstrated estrogenic activity of
ethanolic extracts of PC-SPES. However, high-performance
liquid chromatography, gas chromatography, and mass
spectrometry failed to identify estradiol, estrone, or dieth-
ylstilbestrol (DES) in PC-SPES, suggesting that its putative
estrogenic properties were not due to known physiologic
estrogens.2 A case report of one patient with localized
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prostate cancer treated with PC-SPES also noted significant
PSA decline and estrogenic side effects such as breast
tenderness, gynecomastia, and decreased libido. Pfeifer et
al4 reported on 16 patients with androgen-independent
prostate cancer treated with PC-SPES and noted that 13 of
16 had a decline in PSA of more than 50%.

Given the widespread use of PC-SPES in the community
and early reports of anti–prostate cancer activity, a phase II
study in patients with advanced prostate cancer was con-
ducted. This clinical trial sought to evaluate the efficacy and
toxicity of PC-SPES in a prospective, controlled setting in
patients with androgen-dependent (hormone-sensitive) and
androgen-independent prostate cancer.

PATIENTS AND METHODS

Eligible patients had histologically confirmed adenocarcinoma of the
prostate, with evidence of disease progression defined by an increasing
PSA level on at least three occasions 1 week or more apart, the
development of new abnormalities on bone scan, or evidence of tumor
growth on computed tomography (CT) scan. Patients with androgen-
dependent prostate cancer had evidence of disease progression in the
setting of non–anorchid testosterone levels, defined arbitrarily as more
than 120 ng/mL. Prior androgen deprivation was permitted in the
adjuvant and neoadjuvant setting, provided it was completed more than
6 months before study entry and was not used to treat progressive
disease. Patients with androgen-independent prostate cancer had evi-
dence of disease progression despite castrate levels of testosterone (,
50 ng/mL) and documented disease progression after antiandrogen with-
drawal. Ongoing androgen deprivation with a luteinizing hormone-releas-
ing hormone (LHRH) analog was required in those androgen-independent
prostate cancer patients who had not undergone orchiectomy.

No new therapy was allowed within 30 days of study entry, including
the use of investigational agents, chemotherapy, hormonal agents
(including megestrol acetate or corticosteroids), or any herbal or dietary
supplements. Required laboratory parameters for all patients included
WBC $ 3,000 cells/mL, hemoglobin$ 8.0 g/dL, platelets$ 120,000
cells/mL, serum creatinine# 1.5 times the upper limit of normal
(ULN), bilirubin # 1.5 times the ULN, and AST# 1.5 times the ULN.
All patients had a Karnofsky performance status of 70% or greater and
a life expectancy of at least 3 months. Exclusion criteria for both
cohorts included a history of thromboembolic disease, uncontrolled
hypertension, unstable angina or coagulopathy, radiation therapy
within 28 days, or radiopharmaceutical therapy within 60 days. All
patients provided written informed consent.

Eligible patients underwent pretreatment laboratory evaluation,
ECG, bone scan, and CT scan of the abdomen and pelvis. A transrectal
ultrasound of the prostate was undertaken in patients who had not
undergone prior prostatectomy or primary radiation therapy. Patients
were evaluated with a history and physical examination at study entry
and at weeks 1, 2, and 4. Thereafter, patients were seen once a month
until month 3 and then every 3 months thereafter. In addition to a
complete history and physical examination at each visit, patients were
questioned about anticipated toxicities, including breast enlargement
and tenderness, loss of libido and potency, leg cramps, and fatigue.
Formal instruments evaluating sexual function or quality of life were
not used. Prostatic acid phosphatase (PAP) was measured at baseline
and, if elevated, was measured monthly thereafter. PSA and testoster-
one levels were checked pretreatment and monthly thereafter. Com-

plete blood cell count and chemistries, including electrolytes, blood-
urea nitrogen, creatinine, AST, ALT, alkaline phosphatase, total
bilirubin, and lactate dehydrogenase, were checked at baseline and then
monthly until month 3 and then every 3 months thereafter. If imaging
studies (bone scan, CT scan, transrectal ultrasound) were positive at
baseline, then they were repeated every 3 months.

Patients received 320-mg capsules, one orally tid for 1 week. If there
were no apparent adverse events, the dose was escalated to two
capsules orally tid for a week and then once again to the maximum dose
of three capsules orally tid. The maximum PC-SPES dose was
empirically based on a regimen commonly used in the community.
PC-SPES was purchased at cost from the manufacturer (Botanic Labs,
Brea, CA) and provided at no cost to patients. All of the PC-SPES used
in this study was obtained from a single lot. Because absorption
characteristics are unknown, patients were asked to take PC-SPES on
an empty stomach. Patients did not receive concomitant anticoagulants.
At each visit, toxicity was graded according to the National Cancer
Institute common toxicity criteria (CTC, version 2.0) and recorded. In
the event of any grade 2 or higher toxicity (excluding anemia, alopecia,
or effects associated with a low testosterone level, such as gynecom-
astia, gynecodynia, decreased libido, or impotence), PC-SPES therapy
was held until toxicity resolved to grade 1 or less. At that time,
PC-SPES therapy could be reinitiated at a decreased dose of two pills
orally tid. In the event of any recurrent grade 2 or higher toxicity or
persistent (. 3 weeks) grade 2 or higher toxicity after PC-SPES
discontinuation, an additional dose de-escalation was permitted to one
pill orally tid. Further grade 2 or higher toxicity or any thromboembolic
event (deep vein thrombosis, pulmonary embolus, myocardial infarc-
tion, or stroke) at any dose level resulted in immediate discontinuation
of therapy and withdrawal of the patient from the study.

End Points and Statistical Design

The primary end point of this study was to examine the effect of
PC-SPES on PSA levels in patients with both androgen-dependent and
androgen-independent progressive prostate cancer. In each cohort,
conventional assessment of measurable disease, when present, was
undertaken. This study was activated before publication of the PSA
Working Group Consensus Criteria, which provides guidelines for
assessing PSA changes in androgen-independent prostate cancer pa-
tients.27 A PSA response was defined as three consecutive PSA values,
each at least 2 weeks apart, each$ 50% below baseline. PSA
progression was defined by three consecutive PSA values, each at least
2 weeks apart, each$ 50% above nadir or baseline. The number of
patients with a PSA decline of$ 80% and with a PSA decline to
undetectable levels was also recorded. In the androgen-independent
patients, the duration of PSA decline was measured from the first PSA
value declining$ 50% below baseline to the first PSA value$ 50%
above the nadir PSA achieved. The time to PSA progression was
measured from the first day of treatment to the first PSA value$ 50%
above the PSA nadir, or for those patients whose PSA level never
declined by $ 50%, to the first PSA value$ 25% above the
pretreatment (baseline) PSA value.27 Assessment of imaging studies
was undertaken by an independent reviewer blinded to clinical status.

Gehan’s two-stage design28 was used for each cohort individually to
detect a response proportion of at least 15%. If no responses were seen
in the first 19 patients, accrual to that cohort was to be stopped, whereas
if at least one response was seen, then the study was to accrue to a total
of 30 patients per cohort to allow the estimation of the response
proportion with a 95% confidence interval of at most6 17.9%.
Overaccrual to 35 patients per cohort was permitted to allow for
potentially unassessable patients.
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A second end point of this study was to describe the safety profile of
PC-SPES. In particular, the true incidence of thromboembolic events
was sought. With 30 patients in each cohort, this study had 80% power
to reject a 20% rate of thromboembolic disease in favor of a 5% rate at
the 5% significance level. The 5% target for the thromboembolic
disease rate was felt to represent the natural incidence of thromboem-
bolic disease in advanced prostate cancer patients. If the incidence of
thromboembolic disease was pooled across both cohorts (60 assessable
patients), then the study would have 80% power to reject a 15% rate in
favor of a 5% rate.

RESULTS

Patient Characteristics

A total of 70 patients were treated, 33 with androgen-
dependent prostate cancer and 37 with androgen-independent
prostate cancer. Extremely rapid accrual resulted in overac-
crual in the androgen-independent prostate cancer group to 37
patients. A total of three patients were deemed ineligible. One
patient in the androgen-dependent group was considered inel-
igible because his baseline testosterone level was 64 ng/mL,
which was subsequently found to be due to treatment with an
LHRH analog that had been discontinued 2 months before
study entry. Two patients in the androgen-independent prostate
cancer group had testosterone levels of more than 50 ng/mL
(58 and 81 ng/mL, respectively), despite ongoing LHRH
agonist therapy, and were deemed ineligible. (All three ineli-
gible patients had PSA declines of. 50% with therapy, but
were excluded from analysis to provide a more conservative
estimate of the effect of PC-SPES on PSA levels.) All 70
patients, including the three ineligible patients, were included
in toxicity assessments.

Patient characteristics of both cohorts are listed in Table
1. In the androgen-dependent group, the median pretreat-
ment PSA level was 7.9 ng/mL (range, 0.9 to 81 ng/mL), the
median age was 64 years (range, 48 to 86 ng/mL), and the
median baseline testosterone level was 392 ng/mL (range,
127 to 664 ng/mL). (One ineligible androgen-dependent
patient had a testosterone level of 64 ng/mL.) Two patients
(6%) had bone metastases, one had a measurable mass (by
CT) in the bladder, 12 patients (36%) had untreated local-
ized disease, 10 patients (30%) had local recurrence, and
eight patients (24%) had PSA recurrence only after primary
local therapy. Of patients with locally recurrent disease,
prior therapy consisted of radical prostatectomy alone in six
patients, external-beam radiotherapy alone in seven pa-
tients, and radical prostatectomy plus radiation therapy in
eight patients. Two patients had undergone prior cryosur-
gery. Seven patients had received prior neoadjuvant or
adjuvant androgen deprivation for 3, 3, 4, 6, 6, 12, and 13
months 2 years or more before study enrollment. Four
patients had received prior investigational therapy consist-
ing of liarozole.

The patients with androgen-independent prostate cancer
had more advanced disease. The median pretreatment PSA
level in this cohort was 60.7 ng/mL (range, 1.8 to 3,433
ng/mL). Median age was 68 years (range, 43 to 89 years).
Median testosterone level was 12 ng/mL (range, 0 to 40
ng/mL). (Two ineligible patients had testosterone levels of
58 and 81 ng/mL.) Twenty-seven patients had metastatic
disease to bone; of these, one patient also had measurable
disease (pulmonary nodules). Six patients had locally recur-
rent disease, and four had PSA-only recurrences. All pa-
tients had received prior therapy with combined-androgen
blockade, and all had experienced disease progression

Table 1. Patient Characteristics*

Androgen-Dependent
Prostate Cancer (n 5 33)

Androgen-Independent
Prostate Cancer (n 5 37)

Age, years
Median 64 68
Range 48-86 43-89

PSA, (ng/mL)
Median 7.9 60.7
Range 0.9-81 1.8-3,433

Extent of disease, n
Localized untreated 12 0
Local recurrence 10 6
PSA-only recurrence 8 4
Bone metastases only 2 27
Soft tissue metastases 1 1

Prior local therapy, n
RP and/or XRT 21 30
Cryosurgery 2 0
None 11 7

Prior systemic therapy,
n
AD/AAWD 0 37
Ketoconazole 0 16
Chemotherapy 0 3
Investigational 4 17

Alkaline phosphatase,
U/L
Median 68 109
Range 41-128 48-1707

KPS, %
Median 100 90
Range 90-100 70-100

Testosterone, ng/mL
Median 390 12
Range 64-664† 0-81‡

Abbreviations: RP, radical prostatectomy; XRT, radiation therapy; AD,
androgen deprivation; AAWD, antiandrogen withdrawal; KPS, Karnofsky
performance status.

*Includes three ineligible patients.
†The median testosterone level was 392 ng/mL (range, 127-664 ng/mL) if

one ineligible patient with a testosterone level of 64 ng/mL is excluded.
‡The median testosterone level was 12 ng/mL (range, 0-40 ng/mL) if two

ineligible patients with testosterone levels of 58 and 81 ng/mL are excluded.
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despite antiandrogen withdrawal. Sixteen (43%) had re-
ceived second-line ketoconazole, three (9%) had received
prior chemotherapy, and 17 (50%) had received prior
investigational therapy, consisting of immunotherapy (n5
14), radiolabeled monoclonal antibody (n5 2), or suramin
(n 5 1).

Clinical Outcome

Androgen-dependent cohort.All 32 eligible patients
(100%) experienced a PSA decline of$ 80%, and 26
patients (81.3%) experienced PSA decreases to undetect-
able levels. Eight patients had baseline PAP levels greater
than the ULN, and all eight had declines of more than 50%
with therapy. The median time to PSA nadir was 23 weeks
(range, 6 to 53 weeks). At a median follow-up of 64 weeks
(range, 401 to 741 weeks), no patient has had biochemical
or objective progression. Two patients had positive bone
scans at study entry. One patient had complete resolution of
his osseous lesions on the radionuclide scan, whereas the
second patient’s bone scan was improved, but not normal-
ized. These two patients had PSA declines of 99% and
100%. One patient had measurable disease and experienced
complete resolution of a bladder mass seen on pelvic CT
accompanied by a decline in PSA from 8.9 ng/mL to an
undetectable level. Eleven patients had not undergone
primary radiotherapy or radical prostatectomy. Of those,
nine patients had a decrease in the size of their prostates as
measured by ultrasound. Median decrease in calculated
prostate volume in all 11 patients with intact prostates was
22% (range, 0% to 48%).

Androgen-independent cohort.Overall, 19 (54%) of 35
patients had a PSA decline of more than 50% (95%
confidence interval [CI], 37% to 71%). The median PSA
decline was 55% (range, 0% to 99%). Notably, in those
patients who had previously developed progressive disease
despite ketoconazole therapy, eight (50%) of 16 obtained a
more than 50% decline in PSA on treatment with PC-SPES.
The median time to PSA nadir for the entire cohort was 10
weeks. The median duration of PSA decline for all respond-
ers (including those who were removed from treatment for
adverse events) was 18 weeks (range, 3 to 611 weeks), and
the median time to PSA progression for all assessable
patients was 16 weeks (range, 2 to 691 weeks). Nine
patients had a baseline PAP elevated above the ULN along
with an elevated PSA level. All nine patients experienced a
more than 50% decline in both PSA and PAP on treatment
with PC-SPES. Twenty-five assessable patients had pos-
itive bone scans at baseline. Improvement was seen in two
patients, as evidenced by the resolution of multiple lesions
in ribs and skull of one patient and of one rib lesion in a
second patient. Five patients did not undergo repeat bone

scanning because they had progressive disease by PSA
criteria. The remaining 18 patients had stable bone scans,
although ultimately, all but seven patients developed pro-
gressive disease. Seven patients have unchanged bone scans
at 8, 10, 12, 12, 25, 36, and 49 weeks after starting therapy.
The only patient with measurable disease (pulmonary nod-
ules) had stable disease at 16 months.

Of 35 androgen-independent patients who were assess-
able for response, 30 have been removed from therapy
because of progressive disease or adverse events. The
median duration of therapy was 16 weeks (range, 2 to 691
weeks). Progressive disease was defined by changes on
bone scan in 11 patients and by PSA changes in 13 patients.
Six patients stopped therapy because of adverse events or by
patient choice (see Toxicity). Five patients remain on
therapy with ongoing PSA declines at 47 to 69 weeks
(median, 55 weeks). The median actuarial survival in the 28
patients with metastatic androgen-independent prostate can-
cer has not been reached at a median follow-up of 13.3
months. Clinical outcome data are listed in Table 2.

Endocrine Effects

Androgen-dependent cohort.In the androgen-dependent
cohort of patients (Table 3), testosterone levels declined to
less than 50 ng/mL in 31 (97%) of 32 patients and to less

Table 2. Clinical Outcome*

Androgen-Dependent
Prostate Cancer

(n 5 32)

Androgen-Independent
Prostate Cancer

(n 5 35)

PSA decline . 50%
No. of patients 32 19
% 100 54

PSA decline to undetectable
No. of patients 26
% 81.3 0

Decline in PSA, %
Median 100 55
Range 80-100 0-99

Duration of PSA decline, weeks
Median 571 18
Range 321-711 3-611

Time to PSA progression,
weeks
Median NR 16
Range 2-691

Time to PSA nadir, weeks
Median 23 10
Range

Bone scan improvement, n 2/2 2/25
Soft tissue response, n 1/1 0/1

Abbreviation: NR, not reached.
*Excludes three ineligible patients.
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than 30 ng/mL in 30 patients. Only one patient’s testoster-
one level did not fall below 50 ng/mL, declining from 400
to 97 ng/mL. Although baseline sex hormone-binding glob-
ulin (SHBG) levels were not obtained, a one-time measure-
ment was obtained in 29 hormone-naive patients at or near
the point of PSA nadir. The median SHBG level was
markedly elevated at 275 nmol/L (normal, 13 to 71 nmol/L),
with a range of 109 to 499 nmol/L. At study entry, libido
(defined as sex drive or an interest in sex) was reported by
24 patients (75%). During the course of therapy with
PC-SPES, all 24 patients reported a complete or near-
complete loss of libido. At study entry, 15 patients reported
the ability to have an erection. All 15 reported losing the
ability to have an erection after initiation of PC-SPES
therapy. At baseline, no patient was experiencing hot
flushes, breast tenderness, or breast enlargement. However,
after initiation of therapy, 11 patients (34%) began to
experience hot flushes, whereas 32(100%) developed new
breast tenderness and/or enlargement.

Androgen-independent cohort.All 35 assessable patients
had a pretreatment testosterone level of less than 50 ng/mL.
Twenty-four patients were experiencing hot flushes at
baseline. Of these, 17 (71%) reported complete or near
complete resolution of hot flushes after therapy with PC-
SPES. Of the 13 patients who did not have hot flushes at
baseline, eight (62%) developed new hot flushes during the
course of treatment with PC-SPES. Thirty patients reported
no gynecomastia or mastodynia at baseline, but of these
nearly all (28 of 30, or 93%) subsequently developed breast
enlargement or tenderness with PC-SPES treatment.

Toxicity

Toxicity for all 70 patients is listed in Table 4. In general,
therapy was well tolerated. However, grade 4 toxicities

were experienced by five patients. Grade 4 thromboembolic
events (pulmonary emboli) were observed in three (4.3%) of
70 patients. PC-SPES therapy was discontinued for all three
patients. Thromboembolic events occurred 2 weeks, 7
months, and 7 months after initiation of therapy and are
listed in Table 5. One patient developed grade 4 hypertri-
glyceridemia, necessitating cessation of therapy, and one
patient developed grade 4 acute renal failure. Two patients
developed grade 3 left-ventricular dysfunction (congestive
heart failure), which was felt to be unrelated to PC-SPES. In
addition, three patients (4.3%) experienced allergic reac-
tions consisting of throat tightness or facial swelling that
resolved on treatment with diphenhydramine or hydrocor-
tisone. Two of these three patients had grade 2 allergic
reactions and went on to receive additional PC-SPES with
no further allergic reactions, whereas the third patient with
a grade 3 allergic reaction was removed from treatment
because of the severity of the reaction (uvular swelling and
shortness of breath). New or worsening leg cramps occurred
in 48 patients (69%) and resulted in one patient discontinu-
ing therapy. Mild gastrointestinal toxicity was observed,
with grade 1 or 2 diarrhea in 27 (39%) of 70 patients and
grade 1 or 2 nausea in 10 (14%) of 70. Dose reductions for
toxicity were required in two patients (both for diarrhea).

In the androgen-sensitive group, seven patients discon-
tinued therapy. The reasons for discontinuation of therapy
were thromboembolic disease (n5 2), breast tenderness
(n 5 1), leg cramps (n5 1), patient choice to pursue
definitive local therapy (n5 1), loss of libido (n5 1), and
hypertriglyceridemia (n5 1). In the androgen-independent
group, 30 patients have discontinued therapy, 24 for pro-
gressive disease and six for adverse events. Adverse events
necessitating treatment discontinuation included allergic
reactions (n5 2), pulmonary embolism (n5 1), elevated

Table 3. Endocrine Changes*

Androgen-Dependent Prostate Cancer
(n 5 32)

Androgen-Independent Prostate Cancer
(n 5 35)

No. of
Patients %

No. of
Patients %

Baseline testosterone level, ng/mL
Median 392 12
Range 127-664 0-40

Testosterone decline to , 50 ng/ml 31/32 NA
SHBG level at PSA nadir, nmol/L (n 5 28)

Median 275 ND
Range 109-499 ND

Libido decline with therapy 24/24 100 NA
Potency decline with therapy 15/15 100 NA
Gynecomastia/mastodynia 32/32 100 28/30 93
New hot flushes 11/32 34 8/13 62

Abbreviations: ND, not done; NA, not applicable.
*Excludes three ineligible patients.
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liver transaminases (n5 1), congestive heart failure (n5 2;
this was felt to be unrelated to PC-SPES), and acute renal
insufficiency (n5 1 in one of the patients with congestive
heart failure; this was also felt to be unrelated to PC-SPES).

DISCUSSION

This controlled prospective study has evaluated the clin-
ical activity and safety of the herbal dietary supplement
PC-SPES in prostate cancer patients with progressive dis-
ease. These data indicate that PC-SPES can produce PSA
declines and improvement in bone scans in some patients
with both androgen-dependent and androgen-independent
prostate cancer.

In patients with androgen-dependent disease, PC-SPES
produced PSA declines of$ 80% in 100% of men and
resulted in undetectable PSA levels in approximately 81%
of patients. The observed declines in PSA seem to be
durable, as no patient has experienced disease progression at
a median follow-up of 59 weeks. Question exists as to the
utility of PSA decline as an intermediate marker of response
in patients with androgen-dependent prostate cancer treated
with androgen deprivation.29 Furthermore, in a cell-culture
model, PC-SPES ethanolic extracts resulted in a decrease in

PSA production,24 raising the possibility that observed PSA
declines might not reflect decreased tumor burden. Thus this
study sought to evaluate other measures of response to
PC-SPES. Improvement occurred in the two androgen-
dependent patients with positive bone scans. PSA declines
of 99% and 100% were also observed in these two patients.
Similarly, of nine androgen-dependent prostate cancer pa-
tients with baseline PAP levels greater than the ULN, all
had declines of more than 50% in both PAP and PSA levels
with PC-SPES therapy. In men with no prior primary
therapy, treatment with PC-SPES resulted in reduction in
the ultrasonographic size of the prostate, as would be
expected with androgen deprivation. The correlation of PSA
decline with other measures of tumor response suggests that
PC-SPES may have an antiproliferative effect in patients
with androgen-dependent prostate cancer.

Although the estrogenic nature of PC-SPES has been
previously described in a small number of hormone-naive
prostate cancer patients,2,3 the exact mechanism of action of
PC-SPES remains unknown. In the present study, 97% of
patients with androgen-dependent disease developed
anorchid levels of testosterone while on PC-SPES, usually
by 8 weeks. Libido and potency were assessed during each

Table 4. Toxicity in All 70 Patients*

Grade 1 Grade 2 Grade 3 Grade 4

No. of
Patients %

No. of
Patients %

No. of
Patients %

No. of
Patients %

Allergic reactions 0 0 2 2.9 1 1.4 0 0
Cardiovascular, atrial arrhythmia 0 0 1 1.4 1 1.4 0 0
Cardiovascular, congestive heart failure 0 0 0 0 2 2.9 0 0
Elevated cholesterol 12 17.1 1 1.4 0 0 0 0
Constipation 10 14.3 0 0 0 0 0 0
Diarrhea 24 34.2 1 1.4 2 2.9 0 0
Fatigue 12 17.1 0 0 0 0 0 0
Hyperglycemia 11 15.7 1 1.4 1 1.4 0 0
Leg cramps 47 67.1 0 0 1 1.4 0 0
Liver, AST/ALT 4 5.7 0 0 1 1.4 0 0
Nausea 10 14.2 1 1.4 0 0 0 0
Renal failure 0 0 0 0 0 0 1 1.4
Thromboembolic disease 0 0 0 0 0 0 3 4.3
Elevated triglycerides 11 15.7 1 1.4 1 1.4 1 1.4

*Includes all treated patients, including three ineligible patients.

Table 5. Thromboembolic Events

Patient No.
Age

(years) Hormonal Status Extent of Disease
Site of
Clot

Duration of PC-SPES
Treatment at Time of

Event

1 68 Androgen sensitive Increasing PSA only PE 7 months
2 67 Androgen sensitive Increasing PSA only PE 7 months
3 81 Androgen-independent prostate cancer Widely metastatic to bone PE/DVT 2 weeks

Abbreviations: PE, pulmonary embolism; DVT, deep vein thrombosis.
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study visit, although formal quality-of-life instruments were
not used, as this was not a primary aim of the study.
Although it has been suggested that patients generally
underreport sexual dysfunction to their physicians,30 the
intent of this assessment was hypothesis generation and not
accurate assessment of sexual dysfunction. Libido was
present in 75% of patients at study entry, and 100% of these
patients reported a loss in libido. Similarly, 15 of 32
androgen-dependent prostate cancer patients were potent at
study entry, and all experienced total or near-total impo-
tence after treatment with PC-SPES. These findings are
consistent with the observation that the testosterone level
fell to anorchid levels in virtually all androgen-dependent
patients.

Several clinical and laboratory features of this study
support the contention that the androgen deprivation
achieved by PC-SPES is mediated by estrogen-like effects.
Like estrogens, PC-SPES resulted in gynecomastia or gy-
necodynia in 100% of hormone-naive patients. The devel-
opment of hot flushes in one third of patients is consistent
with androgen deprivation although not consistent with an
estrogenic effect, which tends to be protective against hot
flushes. It is possible that in some patients the androgen-
depriving effects of PC-SPES outweigh its estrogenic ef-
fects. It has also been observed that exogenous administra-
tion of estrogen results in a five- to 10-fold increase in
SHBG,31 which results in increased binding of testosterone,
and reduction of free testosterone. It is not known whether
this effect contributes to the anti–prostate cancer efficacy of
estrogens. Nevertheless, it is of interest to note that of 28
patients with hormone-naive prostate cancer treated with
PC-SPES who had SHBG levels measured, all had a large
elevation of SHBG level at the time of PSA (and testoster-
one) nadir. Free testosterone levels were not measured. The
mean SHBG level in PC-SPES patients was 275 nmol/L
(normal, 13 to 71 nmol/L), compared with a mean level of
50.3 nmol/L in 16 control androgen-dependent prostate
cancer patients who had anorchid testosterone levels as a
consequence of LHRH agonist therapy (data not shown).
These data suggest that PC-SPES therapy, like estrogens,
results in increased SHBG levels.

PC-SPES also induced PSA declines of more than 50% in
54% of patients with androgen-independent prostate cancer,
with a median PSA decline duration of 4.5 months. How-
ever, there was a wide range of duration, with four patients
experiencing PSA declines exceeding 1 year. Although
changes in bone scan are difficult to use as markers of
response, two androgen-independent patients demonstrated
improvements in bone scan along with a PSA decline of
more than 50%. The five patients who maintain unchanged
bone scans have also had PSA declines of more than 50%.

Of nine androgen-independent prostate cancer patients with
PAP levels greater than the ULN, all had a more than 50%
decline with PC-SPES therapy. The utility of PAP decline
as a marker of outcome in androgen-independent prostate
cancer patients has been previously described32 and was
also used as confirmatory evidence of potential anticancer
activity of PC-SPES.

The proportion of androgen-independent patients experi-
encing a more than 50% decline in PSA and the duration of
PSA declines that were observed with PC-SPES seem
comparable to those of a secondary hormonal maneuver
such as ketoconazole33 or estrogens.34 The efficacy of
second-line estrogens has been appreciated for some time,
although contemporary (PSA) assessment of estrogenic
therapy in androgen-independent prostate cancer is less well
documented. Smith et al34 treated 21 patients with meta-
static androgen-independent prostate cancer with 1 mg of
DES per day and noted PSA declines of more than 50% in
43% of patients (95% CI, 22% to 64%), overlapping with
the results observed with PC-SPES in this study (54%; 95%
CI, 37% to 71%). However, these investigators observed a
response proportion of only 13% when DES was used in
patients who had received more than one prior hormone
treatment. In the comparable population in this study, of 16
patients who had previously been treated with ketoconazole
and were subsequently treated with PC-SPES, eight (50%)
experienced a more than 50% decline in PSA. The numbers
of patients treated are small and represent a subset analysis.
Nevertheless, these data raise the possibility that the re-
sponses observed with PC-SPES exceed those anticipated
with estrogen alone and warrant further investigation. Few
patients in this study had measurable disease, so that the
effect of PC-SPES on bidimensionally measurable disease
also needs further study.

The use of complementary and alternative medical ther-
apies, particularly in cancer patients, is common.35,36How-
ever, few such therapies have been evaluated in a rigorous
fashion, and attention has recently been drawn to the risks of
untested and unregulated remedies.37 Additionally, there
may exist literally hundreds of unique compounds in an
herbal mixture such as PC-SPES, making it difficult to
identify the active agent(s) and impossible to assure inter-
and intralot variability. Nevertheless, PC-SPES is in wide
use, and carefully conducted clinical trials are essential to
evaluate the risk/benefit ratio associated with its use.

This study evaluated not only the efficacy but also the
potential toxicity of PC-SPES. In this study of 70 patients,
PC-SPES was found to be generally well tolerated. Com-
mon side effects were those seen with androgen deprivation
and/or estrogen therapy, including loss of libido and po-
tency, gynecomastia, and gynecodynia. Other adverse
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events seen with PC-SPES therapy that are not commonly
associated with androgen deprivation or estrogen therapy
include grade 1 or 2 diarrhea in 39%, mild leg cramps in
68%, and grade 1 or 2 nausea in 13%. Of concern, three
thromboembolic events were observed (4.3% incidence
rate), two in patients with androgen-dependent disease and
one in a patient with androgen-independent prostate cancer.
Two additional patients developed grade 3 congestive heart
failure and two patients had atrial arrhythmias (one grade 2
and one grade 3). The incidence of grade 3 or higher
cardiovascular or thromboembolic toxicity was therefore
8.6% (six of 70 patients), compared with reported rates of
30% or more of patients treated with 2 or 3 mg of DES
daily.38-40Although a direct comparison requires a random-
ized trial, these data suggest that the thromboembolic
toxicity of PC-SPES seems to be less than that seen with
DES. Whether the thromboembolic events observed in this
trial can be attributed to PC-SPES cannot be determined
with certainty, because prostate cancer patients seem to be
at increased risk of hypercoagulable events. In fact, one
study of 209 men with a diagnosis of prostate cancer
reported that 12 (5.7%) had an antecedent history of
idiopathic deep vein thrombosis or pulmonary embolus,
compared with 1.1% in control subjects with benign pros-
tatic hypertrophy.41 Nevertheless, the possibility that PC-
SPES is associated with an increased risk of thromboem-
bolic events should be taken seriously, and the use of this
herbal preparation in patients with a history of cardiovas-
cular disease cannot be routinely recommended. The use of
PC-SPES in patients with androgen-dependent prostate
cancer, for whom safe and accepted conventional androgen-
deprivation therapies exist, must be evaluated carefully in
light of these toxicities. By contrast, the small risk of

thromboembolism may be more acceptable for androgen-
independent prostate cancer patients, particularly those who
have developed progressive disease while receiving keto-
conazole, for whom there exist few noncytotoxic therapeu-
tic alternatives. The utility of prophylactic anticoagulation
to prevent thromboembolic events in patients receiving
PC-SPES is unknown and requires study before it can be
routinely recommended.

In summary, the effect of PC-SPES on PSA level and its
toxicity were evaluated by this prospective, controlled
study. PC-SPES seems to have potent hormonal effects that
result in androgen deprivation and subsequent antitumor
effects in patients with androgen-dependent prostate cancer.
How such therapy compares with more conventional means
of androgen deprivation is not known, but comparative trials
may be worth pursuing. PC-SPES also seems to result in
PSA declines in androgen-independent prostate cancer pa-
tients, including those who have developed progressive
disease despite second-line hormone therapy with ketocon-
azole. In some patients, these PSA declines were associated
with other measures of tumor response. Whether these
effects exceed those expected with estrogens requires fur-
ther investigation. These findings also suggest that future
prospective trials of novel agents for the treatment of
androgen-independent prostate cancer should control for the
potentially confounding effect of concomitant PC-SPES
therapy.

NOTE ADDED IN PROOF

One patient in the androgen-dependent group has developed objec-
tive progressive disease after initial PSA decline from 7.4 to 0.1 ng/mL
with PC-SPES. Progressive disease developed after 15 months of
PC-SPES and in the setting of an anorchid testosterone level.
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