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HORMONAL THERAPY IN CANCER OF THE BREAST
I. The Effect of Testosterone Propionate Therapy on Glinical

Cowrse and Hormonal Excretion

ALBERT SEGALOFF. ALD., DOUGLAS GORDON. M.D.,
Bexnjanin N, Horwrry, pien., Josten V. SCHLOSSER, b, and

Pauvr. f. Murison, an.

I'I‘ NOW appears well established that tes-
tosterone propionate has limited therapeutic
cffectiveness in patients with advanced mam-
mary carcinoma.’ ¥ However, we are aware of
only a few reports in which the effect ol this
therapy upon hoymone exeretion was studiced.
Hamburger and Kaace followed the 17-keto-
sterold exeretion in patients being weated for
acdhvanced mammary cancer with testosterone
in various doses and by varying routes ol ad-
miinistration. Taylor, Mecke, and Twombly
gave testosierone propionate to a normal con-
trol and o a patient with cancer of the breast
recently operated upon and followed  their
estrogen and androgen exerction. In the pres-
ent study, an attempt was made to evaluate
the cffect of testosterone propionate therapy
on hormone-excretion patterns, and, il pos-
sible, to correlate the effeets with the clinical
coarse.

MATERIALS AND MuTHODS

All patients under study reccived 100 mg. of
restosterone propionate in vegetable oil cither
three times weekly or every other day.

Occasionally, a patient was unable to return
For additional medication at the proper time
s0 that therapy was interrupted for a week or
ten days. In the majority of patients, during
collection of urine for hormone studices, testos-
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terone  propionate was administered  as 50
mg. daily in order to climinate peaks and val-
leys that might be produced by therapy on
alternate days.

In addition 1o clinical studics, roentgeno-
grams were made before initiation of therapy
and at approximately monthly intervals dur-
ing therapy. Photographs and caliper measure-
ments of aceessible lesions were made both
before and during therapy. In a few instances,
serial biopsies were obtained. These observa-
tions were the means for determining ohjee-
tive changes.

An attempt was made 1o evaluale hormaonal
patterns before and during therapy. Urinary
excretion of 17-ketosteroids, gonad-stimulating
hormonges, lactogenic hormone  (prolactin),
glycogenic corticoids, amd urinary creatine-
creatinine ratios were measured.

The 17-ketosteroid values were determined
on the total neutral [raction by the Zimmer-
man reaction with aqucous sodium hydroxide,
dehydroisoandrosterone being used as a stand-
ard.  Gonadstimulating-hormone  excretion
was measured by the mouse-uterine weight
method of Klincfclter, Albright, and Gris-
wold; the charted value represented the high-
est positive value obtained. Urinary excretion
of prolactin was assessed by the pigeon-crop
method of Coppedge and Scgalofl. Venning,
Kazmin, and Bell's method for glycogenic
corticoids was used, Because of variations with
different batches ol mice, urinary exuracts
prepared from the urine of the same patient
before and during therapy were kept in the
dry state in the refrigerator and agsaved simul-
tancously. Only these simultancously assayed
glycogenic corticoids are included in the final
averages, although the other values are pre-
sented  for completeness. Creatinine and
creatine were measured by the alkaline picric
acid reaction. Creatine was  converted (o
creatinine by acid hydrolysis.

[$19]
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OBJECTIVE RESPONSE TO TESTOSTERONE
PROPIONATE IN FORTY-EIGHT PATIENTS
WITH CANCER OF THE BREAST

Response No. of patients
Regressive 13
No change 2
Progressive 30
Unsuitable for evaluation 3

TorAL 48

Forty-eight patients werc treated with testos-
terone propionate. Their ages ranged from
96 to 75 years, with thirty-five more than 40
years of age. The majority had known of the
presence of the tumor less than five years, al-
though this period also varied considerably
from less than one year to nineteen years. All
but two patients had received surgical therapy,
irradiation, or both, to the initial lesion. Prior
1o admission to the study, almost all patients
had undergone the menopause either nor-
mally or by surgical or roentgenological castra-
tion. In instances in which castration
produced regression in the metastatic lesions,
treatment with testosterone propionate was
initiated only after evidence of renewed pro-
gression of the mctastases was found.

Patients were followed whether they had
skeletal metastases, soft-tissue lesions, or both.
In nearly all patients, testosterone propionate
was the first steroid therapy administered.
Three patients who had reccived other thera-
peutic agents while taking testosterone pro-
pionate and werc considered unsuitable for
evaluation are included in the final summary
(Table 1) but have been omitted from Table
2. In all except two paticnts, administration
of testosterone propionate was continued
until there was unequivocal cvidence of
progression of the diseasc. These two patients,
in whom there was definite regression of the
lesions and who discontinued therapy against
advice, were subsequently given an additional
course of testostcrone propionate when they
returned with further growth of the lesions.
All patients were treated for at least one
month; the total duration of therapy varied
from one month to more than one year.

RESULTS
Thirteen of the forty-eight patients, or 27
per cent, showed objective regression of the
lesions. The few patients who showed evi-
dences of both progression and regression
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HORMON
were classified as showing progression (Table {
1). The duration of regression extended over
an average period of 31.3 weeks, the longest
being fifty weeks. It is interesting that in none
of the ten patients less than 40 years old was
a good responsc obtained, whereas a third of
those more than 40 years old showed improve-
ment. The length of time the tumor was
present prior to testosterone therapy was ap-

v
1

Beiore

proximately the same for the group showing £ é .
progression as for those who showed improve- 3 Q\ “
ment. No correlation was noted between the £ 1R
type of menopause experienced and the thera- 3“; \ #
peutic  result obtained, except that the Ojel
paticnts who were still menstruating gave ’é‘f«‘;‘\ ;

14

uniformly poor results. The response of the |
patients according to the site of the lesion is
shown in Table 2.

Tables 3 and 4 contain excretion data on
the patients before and during therapy. Stud-
ies during treatment were all done after
at least one month of therapy. Only data
on patients in whom studies were obtained
both before and during treatment are in-
cluded in this prescntation. In these tables, the
averages are also expressed as percentage
change from the initial value obtained before
therapy. As expected, there was an increase
in the 17-ketosteroid excretion as well as a de-
crease in the urinary gonad-stimulating—hor—
mone excretion. In general, there was an
increase in lactogenic hormone. These changes
could not be correlated with the presence or
absence of objective improvement. There was
a decrease in the urinary glycogenic corticoids

During

Ty 7-Ketosteroids.
mg./24 hr.

R
Before

SO,

in the group that showed objective improve- el
ment, whereas there was an increase in the %ﬁ\
groups that did not show improvement. How- : ’éf\;\
ever, it is doubtful whether this difference is 158

significant. The greatest difference was noted
in urinary crcatine excretion, which decreased
in the patients who improved and increased in
those who failed to improve. This difference
is more unilorm and more striking when
expressed as the creatine-creatinine ratio.
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TaABLE 2

OBJECTIVE RESPONSE TO TESTOSTERONE
ACCORDING TO TYPE OF LESION

/24 hi.

Regression

cases No. T No. % No. %

o

Site

Skeletal i3
Soft tissue 11
Both " 21

Progression ‘Unchanged L
rostesy . —— /
i

38. 8 %.s
7. 8 7 )
3. 1 607 2 95

TOTAL 45
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DiscussioN

Early in this study it appeared that admin-
istration of testosterone propionate was lead-
ing to an increase in urinary excretion of
glycogenic  corticoids. These early assays
(marked *) are shown in Tables 3 and 4 but
were not included in the averages. However,
realizing the importance of the animal factor,
we began breeding our own assay mice as well
as running the specimens before and during
therapy in the same batch of mice at the same
time. The great differences apparent in the
carly studics then disappeared. Tt is doubtful
that the differences observed with these more
stringent methods for assay of glycogenic
corticoids are of any significance. It is to be
recalled that administration of testosterone
has been shown to decrease urinary glycogenic
corticoids. 10

Our original studies in the development of
a method for the assay of urinary prolactin
were undertaken because of our belief that
prolactin might be involved in the develop-
ment of mammary carcinoma. This is particu-
larly borne out by the preponderance  of
nulliparous women in the present study
(twelve of twenty-eight in whom information
was obtaincd). This is merely confirmation of
the observations of otherss However, it does
appear that there is neither consistent change
in urinary prolactin obscrved in women with
cancer of the breast, nor any distinct pattern
of response of urinary prolactin 1o various
types of hormonal therapy. We are now sur-
veying various pathological entitics and in-
creasing our normal reference group so that
the possible significance of these studics can
be assessed. Nonctheless, it is of interest to
note that there has been a definite trend
toward increase of urinary prolactin excretion
during testosterone  propionate  therapy in
both the improved and unimproved groups.

The rise in 17-ketosteroid excretion ob-
served in both groups was, of course, to be
expected  following  the administration of
testosterone  propionate. The mean rise for
both groups represents somewhat less than 20
per cent of the original steroid administered
(caleulated as free testosterone). The amount
of increase in. cach patient varied from cssen-
tially nothing to 225 mg. per twenty-four
hours. The latter figure represents a total
recovery of 54 per cent in that patient. These
are the expected results, and: here again, it is
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particularly noteworthy that there is no sub-
stantial difference between the patients ré-
sponding well and those not responding at all.
The one patient (case 6) who failed to show
an increase was seen early in the study and
was treated with 100 mg. three times weekly
during the collection, and these 17-ketosteroid
values are each only from a single determi-
nation.

The results with urinary gonad-stimulating
hormone are equally interesting despite the
well-known difficulties of lowering the urinary
titer of gonad-stimulating hormones with
more modest amounts of testosterone.® The
dosage administered here uniformly produced
a decrcase in the urinary excretion of gonad-
stimulating hormone, which again was unre-
lated to the patient’s therapeutic response.
However, the initial values obtained are of
great interest in that the patients’ ages and
endocrine status were such that extremely
high titers of urinary gonad-stimulating hor-
mone were cxpected. This was not at all true.
It is our opinion that the cachexia resulting
from the extensive disease in these patients
produced an effect similar to that seen in the
“pseudohypophysectomy” of starvation; i.c,
the cachexia induced a sort of physiological
hypophysectomy with respect to gonad-stimu-
lating hormone. That this was not a complete
type of pscudohypophysectomy is borne out
by the lack of correlation between our usually
measured gonad-stimulating hormones and the
titer of lactogenic hormone, which is thought
to be the third gonadotropic hormone or
luteotropin.

Scven patients (cases 4, 15, 18, 22, 27, 36,
and 50) showed this initial “pseudohypophy-
scctomy.” The majority of these (six of the
seven) fell in the group who failed to respond
favorably to therapy. Two of these (cases 4 and
18) werc in poor shape, were too young for
spontaneous menopause, and had menstru-
ated at least fairly regularly up to a few
months before initiation of therapy. However,
even if these are eliminated, there are still
four patients (cases 22, 27, 86, and 50) in the
unimproved group who manifested this
phenomenon. It is of interest that in two
(cases 4 and 18) of the patients, the low gonad-
stimulating-hormone excretion was accom-
panied by a low 17-ketosteroid value but not
by a low prolactin value.

The fairly uniform finding of creatinuria
in patients in both groups is a reflection of the
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destruction of body protoplasm by the in-
vading neoplasm. The failure of the creati-
nuria to decrease in the unresponsive patients
probably reflects further destruction of body
tissues, whereas the striking decrease in
creatinuria obscrved in patients showing a
good therapeutic response is a reflection of the
reparative tissue processes as well as a decrease
in the destructiveness of the neoplasm. The
slightly increased creatinine excretion in the
improving patients is probably a reflection of
the increased mass of general body protoplasm
occurring while the tumor regresses.

A Dbrief word of explanation is necessary
regarding the greater percentage of repeat
assays donc in paticnts giving good responses
as opposcd to the lesser number done in those
who showed progression while receiving
therapy. This happened because the better
condition of the improving patients made it
possible for them to return and repeat urine
collections. Many of the paticnts who failed
to show improvement either died or were in
such poor condition as to preclude repeated
urine collections.
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SUMMARY

Forty-eight patients with advanced mam-
mary carcinoma were treated with testosterone
propionate. In thirteen of these, there was
objective regression in the lesions, and in
the others either progression or no change.

All patients showed the expected increase in
17-ketosteroid excretion as well as the expected
decrease in gonad-stimulating-hormone excre-
tion. In the patients who showed improve-
ment, there was a decrease of doubtful signif-
icance in urinary corticoids, and conversely
an increase in corticoids in the patients
who did not show improvement. Prolactin
excretion for both groups of patients in-
creased.

In general, the patients who improved
showed a decrease in urinary creatine, whereas
those who failed to improve showed an average
increase in urinary creatine.

Many patients initially showed a lower
urinary  gonad-stimulating-hormone value
than expected from their age and endocrine
status. The significance of this is discussed.
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