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hledroxyprogesterone acetate, a potent synthetic progestational steroid, was 
administered to 23 patients with metastatic renal cell carcinoma. Seven patients 
received 300 mg/d orally. Six patients received 100 mg/d intramuscularly of 
the commercial preparation Provera. Ten patients were given 400 mg/w intra- 
miuscularly of an  investigational preparation. Twenty-one patients completed a 
minimum treatment period of 6 weeks and were considered evaluable. There 
were one complete and two partial objective remissions to the parenteral 
preparations. No responses were observed with the oral preparation. The dose to 
response varied from 5.2 to 9.0 Gm and the duration of response from 4 to 
30+ months. There did not appear to be a correlation of response with age, 
ditiration of disease, or histologic grade or cell type. A “symptom status” 
iiidicating severe disability from disease did adversely affect response. Minimal 
side effects were weakness in two patients, loss of libido in one male patient 
and minimal signs of virilism in one female patient. Eleven patients who 
showed progressive disease after an adequate trial of medroxyprogesterone 
acetate received further treatment with testosterone. There was one partial 
objective response of 5 months’ duration. These results are superior to those 
olbtained with chemotherapy. 

IIE INCIIIENCE OF RENAL CELL CARCINOMA T i T  27, of all human cancer and appears 
to be Igv40 Seventy-two per cent 
o€ pt ien is  with inoperable or metastatic tu- 
nior .ire dead within 1 year and 93% within 
2 7eaiq pj  In the operable group, Riches’ re- 
’i iew of the literature reveals 50% 3-year 
slirvi\al, 40 l5  5-year survival and 20% 10- 
year srirvival.41 As death from intercurrent 
disease varies from approximately 5 to 20%,2~ 
4 2  4 5  i t  is apparent that most of these patients 
will present for some type of additional ther- 
apy. While radiotherapy is of great value in 
the pallliation of meta5tatic bone lesions and 
in rcducing the pain from an inoperable 
primary lesion, chemotherapy has proven of 
questionable value in achieving worthwhile 
p l l i a  tion.55 

In 1964 €;loom‘ reported objective partial 
regressions in advanced metastatic disease in 
four of 20 patients treated with hormones. 
Regressions were seen with the progesta- 
tional agent medroxyprogesterone acetate, as 
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well as with testosterone proprionate. Cor- 
ticosteroids were apparently ineffective. By 
1967 he had expanded his series to 38 pa- 
tients and reported eight partial responses 
ranging in duration from 2 to 35 months.3 
Ten  of these patients were terminal and died 
before completing 6 weeks of treatment; they 
are considered unevaluable; therefore, the 
overall response rate is 28oj,. Subsequent con- 
fiiniation has not appeared in the literature, 
except for an isolated response noted by 
Woodruff.55 For this reason, we wish to re- 
port our experience with a series of 23 pa- 
tients with disseminated renal carcinoma 
treated with medroxyprogesterone acetate. 
Testosterone was administered to those pa- 
tients who failed to show improvement on 
medroxyprogesterone acetate therapy when 
possible. Four objective remissions were ob- 
tained, thus confirming Bloom’s observa- 
tions. In  addition, we note the effect of his- 
tologic grading and dosage schedule on 
response. 

MATERIALS AND METHODS 

Twenty-three patients with a diagnosis of 
metastatic renal carcinoma who were re- 
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Prior treatment* Median Symptom status* Median duration 
- No. age Sex of disease+ 

patients (range) hl/F 1 2 & 3  4 (mo) (range) Nephrectomv Radiotherapy None 

23 57 15/8 7 8 8  6 <1-72 20 3 3 

* See text. 
+ From diagnosis to hormone therapy. 

ferred to the medical service of The  University 
of Texas M.D. Anderson Hospital and T u -  
mor Institute between June 1 ,  1965 and Au- 
gust 1, 1967 are included in this report. T h e  
pertinent clinical data are summarized in 
Table 1. All patients were accepted for treat- 
ment regardless of the extent of disease. The  
pathologic findings were reviewed and tlie di- 
agnosis confirmed in each patient before ini- 
tiation of therapy. 

A second review of the pathologic findings 
was conducted at the end of the study with 
the aim of further classification into low, 
moderate, and high degree of mali<gnancy, or 
grades, I, I1 and 111 according to the criteria 
of Griffith and Thackray.14 Grade I consists 
of well-developed tubule formation or  papil- 
lary cystic structures. Grade I11 shows 
marked disorganization with variability in 
size and shape of individual cells and in- 
creased mitotic activity. Grade I1 shows cells 
that are of uniform size and shape but are 
not organized into any discrete arrangement. 
Cell type was further classified into clear, 
grandular, mixed and spindle, as it is felt by 
some that prognosis is improved when clear 
cells are predominant.!Jz 12,359 37 While many au- 
thors feel that cell typing is of doubtful value 
because of the diversity of cell types found in 
about half of tlie tumors,3Gr 53854 grade does 
clearly correlate with prognosis.17~ 4% 41, 53 

Symptom status was evaluated as follows: 
0 = no symptoms and fully active; 1 = 
symptoms, fully ambulatory but incapable of 
full time work; 2 = bed rest less than 50% of 
the time but requires nursing assistance; 3 = 
bed rest more than 50y0 of tlie time; and 4 = 
bedfast. 

Tumor response was graded as follows: 
Complete regression constituted disappear- 
ance of all palpable or radiologically distinct 
nodules. Partial regression constituted a 

* hletlroxyproaestelone acetate, The  Upjohn Co., 
Kalamamo.  hlich. 

greater than 50y0 decrease in the product of 
the greatest diameters of any measurable tu- 
mor. No response included either no change 
in the size of tumor masses or  increase in 
their size. 

Medroxyprogesterone acetate (MPA) was 
administered in 3 dosage regimes: 

1. Seven patients were initially treated 
using Bloom's procedure of 300 mg/d 
orally in three divided doses of ten tablets 
each. 

2. Six patients received 100 mg/d in 2 
cc intramuscularly of the commercial 
preparation Provers." 

3. Ten  patients received 400 mg of the 
investigational depot preparation in 1 cc 
intramuscularly once weekly.? Two pa- 
tients were subsequently treated with 500 
mg once weekly of the commercially 
available preparation because of a supply 
shortage. 

Therapy was continued for 6 consecutive 
weeks and, if there was no evidence of tumor 
progression, an additional 6 weeks of ther- 
apy was prescribed. Four patients receiving 
400 mg per week showed tumor progression 
at the 6- and 12-week periods and therapy 
was changed to large dose depot MPA, 1.0 
Gm twice weekly, for a minimum period of 
6 weeks. 

Testosterone, in either the proprionate or  
aqueous form, 100 mg daily intramuscularly, 
was administered to 11 patients who failed 
to respond to treatment with MPA for a min- 
imum of 6 weeks. If there was minimal or no  
change in tumor status, therapy was contin- 
ued. T h e  only precautions taken with both 
drugs was to limit sodium chloride intake in 
three patients with manifest pedal edema. 

RESPONSE: 
._ . 

? We are' indebted to The  Upjohn Company and to 
Samuel 4. btuhbs. MD. Department of Medical De- 
velopment, for supplying the investigational depot 

Two patients died of their disease before 
weeks Of treatment and are 

preparation of inedloqprogcsterone acetate. considered unevaluable. There were no re- 
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TABLE 2. Patients Showing Objective Response 
~~ -~ ~ ~ . . 

Dose to  Rapidity Duration 
Symptom response to  of response 

Initials Age Sex status* Dose+ (Gm) response: Qualitv of response (mo) 
dledroxyprogesterone .I ceiate 

11’ 62 LI 1 100 nig/day 9 0  90 Partial regression of 4 
pulmonary metastases 

of mass in rirrht flank. 
11’ 56 F 3 400 rng/weel; 6 . 0  107 Complete regression 30$ 

regression t f  edeini 
right lower extremity 

pulmonary metastases 
.\I ) 69 R I  1 400 mglweek 5 .2  93 Partial regression of 6 

Testosterone 
,c; li 51 bl 1 100 mg/day 6 . 7  67 Partial regression of 5 

pulmonary metastases 

* See ltelt. 
f In t  r,imuscul,ir route. 
f Nuniber of days from start  of ther,ipy to  >SO% regression 

sl~on5es in  the oral  AIPA group.  Three  (IP) continues in complete ]emission, re- 
o t i j e (  tive I ciiiissioiis were noted in the paren- ceiving 400 nig inti-~iiiu5~ularly once weekl). 
t< , i : i l  h1P.A groups (Table 2). Fig. 1 illus- The  remaining two patients relapsed and 
1 1  .i(es one of the5e remissions. One patient were started on testosterone, without furthei 

FIG. 1. A (left), Pretreatment roentgenogram of right lung of patient JP, showing two 
metastatic nodules. B (right), After 3 months of intramuscular medroxyprogesterone acetate 
therapy. 
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FIG. 2. A (left), Chest roentgenogram of patient GB after 3 months of no response to niedroxy- 
progesterone acetate . B (rig11 t) , .I lmost com plct e response to testosterone pwpriona te. 

response to this di us. A fourth patient dem- 
onstiated a striking decrease of pleural effu- 
sion on oral MPA but intrapulmonary met- 
astatic deposits did not change and this 
patient is not considered a responder. A fifth 
patient showed a greater than 50% decrease 
in one of three pulmonary lesions on 400 mg 
MPA per week but this is not regarded a sig- 
nificant response. T h e  four patients who re- 
ceived the large close of depot MPA contin- 
ued to show progresshe disease. Only one 01 
the 11 patients who received testosterone 
showed a response (Table 2, Fig. 2 ) .  This 
was maintained for 5 months with contiri- 
uous testosterone the1 apy. 

Compai ison of the respondei s with the 
nonresponders (Table 3) shows no signifi- 
cant difference in  age, duration of disease 
prior to therapy or mean close of MPA dur- 
ing the first GO days. The  difference in syinp- 

toin statuS is considered significant, indicat- 
ing that the nonresponders were more 
disabled from their illness. T h e  mean sur- 
vival of the responders is 18+ months with 
two living and two dead; the mean survival 
of the nonrespondeis is 7.7+ month with 8 
living and 11 dead. 

Fig. 3 shows the distribution of the patho- 
logic findings of the four responders and 1G 
of the nonresponders who were available €or 
restudy. Although the longest responder 
(IP) is a well differentiated (grade I) clear 
cell type, it can be seen that there is little cor- 
relation between cell type, grades I and 11, 
and response. T h e  small number of entries 
in grade 111 does not allow for a more en- 
compassing statement. 

MPA was well tolerated with no serious 
side effects. One patient complained of loss 
of libido and two complained of weaknes. 

T A ~ L E  3. A Comparison of Medroxyprogesterone Acetate Responders with Nonrcsponders 

Mean dose (Gm) first 
60 days 

Presenting metastatic Mcdian Oral Depot 
No. Mean Mean sites duration 
pa- age symptom of disease** No. No. 

tients (years) status* lung slccletal other (mos.) pts. Dose pts. Dose 

Respondcrs 3 62 1 . 6  2 0 I+  6 0 0  3 4.4 
Nonrcspondcrstt 18 55 2 . 4  8 1 1 O* 6 6 18 12 1.6 

* Sce text. 
t Locally recurrent disease within renal bed and abdomen. 
t Includes three patients with metastases to lung and skeleton and seven with metastases to lung and liver. 
** Diagnosis to hormone therapy. 
tt Two unevaluable patients are not included. 
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FIG. 3. Histological classifica- E! 
tion of :!o priniary renal tumors. I- 

Fddi symbol reprc'sents one 2 
patieirt. o=reslponder, o=nonre- z 
\pond(.i See text for criteria. W 
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A 1ii11(1 ncneiforni eruption with miriinial fa- 
( 1 ' 1 1  hirsutijm was observed in one female 
I)atit.rit on 100 mg MPA intramuscularly pel 
week. Hypelcakemia was encountered in one 
patient while receiving oral MPA. The  dos- 
<ige W.IS incieasetl to 1.0 Gin daily intramus- 
culai ly for 7 days with no effect. Corti- 
costeroids were then started but the patient 
died after 1 week fioni a perforated gastric 
iilcet. A second pntient in  the unevaluable 
group presented with hypercalcemia and 
\ \ a s  tieated with oral MPA and oral phos- 
phate miuture (Neutra-Phosa). Calcium lev- 
c l \  I emained stationary (6.5 mEq/l) until 
tleath 1 month later. 

DISCUSSION 

An endocrine background to renal cell car- 
.ciiioma in  man is suggested by the predom- 
inance in malesl'. 40, 4 4  and the glandular pat- 
tern o f  the well-differentiated or  grade I 
I Limors:j3 Mostofi has observed that many renal 
,cell carcinomas show a distinctly endocrine 
1x1 tt(:rn3'i and Bloom3 has commented on the 
similarity of the response rate to other endo- 
c.rinc:-sensitive tumors. 

Experimental observations in the golden 
Iianister have demonstrated that renal tumors 
,can be readily induced in the male in re- 
sponse to chronic estrogen administration.", 3* 

T h e  histologic pattern of the estrogen-in- 
nluced neoplasm is very similar to its human 
t ~ o u n t e r p a r t ~ ~ ;  a conimon origin is believed to 

be the epithelium of the proximal convo- 
luted tubules and possibly also the distal 
tubules.2Ss. 39 

If testosterone is administered concomi- 
tantly with estrogen, tumor induction is in- 
hibited.21 This effect is also obtained with 
progesterone.29 Attempts to transplant the es- 
trogen-induced tumor to male hamsters are 
successful only if the host has been pretreated 
with estrogen.22 Thus, estrogen is required 
not only for tumor induction but also for 
continued growth of the transplant. How- 
ever, after repeated transplantation over a 5- 
year period, the latent period for clinically 
detectable tumor  becomes progressively 
shortened and the transplant finally acquires 
au tonomy.27 

Renal tumors cannot be induced in the 
female hamster by estrogens, except under 
circumstances of low progesterone secretion, 
as for example following ovariectomy.29 T h e  
mechanism of tumor induction by estrogen 
is not clear. Since tumor cells from the es- 
trogen-dependent neoplasm can be made to 
grow in vitro in a hormone-free environ- 
ment, Algarcl' has suggested that the hormone 
acts by destroying controls normally operat- 
ing in the regulation of growth. However, 
culture of "organ" fragments does necessi- 
tate the addition of estrogen to the medium, 
suggesting that hormone action is effective at  
the tissue level, possibly acting on the stroma. 

Kirkman26 noted that, while progesterone 
and testosterone proprionate do inhibit tu- 
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mor induction by estrogen, they do  not pre- 
vent transplant growth in a stilbesterol-pre- 
pared niale host. However, progesterone does 
markedly inhibit the growth rate of the trans- 
plant when compared to testosterone propri- 
onate or the control, thus suggesting possible 
use in man. 

Bloom,5 working with tlie transplanted es- 
trogen-independent tumor, found that MPA 
and testosterone proprionate have no effect 
on tumor growth, whereas cortisone produces 
tnnior necrosis with a reduction in ~grow~th 
rate. Further, tlie combination of cortisone 
and MPA produced almost complete inhibi- 
tion of tumor growth. Bloom4 then used this 
combination in three patients and corticos- 
teroid therapy alone in seven patients with 
no response. A somewhat different action of 
cortisone has been reported by Kirkman.20 
Administration of cortisone to the stilbes- 
terol-treated transplant-bearing male ham- 
ster resulted in a significant increase in p i -  
mary renal tumors, as well as metastases. In  
fnrtlier experiments cortisone alone would 
not maintain transplant growth. 

MPX is well known as a potent progesta- 
tional agent but has inany additional actions 
which may be of importance in explaining 
antitumor activity. It will cause gonadal 
atrophy in the experimental animal119 13 and 
gonadal suppression in nian.lG. 31, 48 This effect 
is the result of suppression of pituitary go- 
nadotrophin rather than of a direct effect on 
the gonad30 It will also cause a marked re- 
dnctiori of the Iiypoglycemia-induced growth 
hormone response to insulin and inhibits the 
effect of arginine infusion on growth hormone 
release.4g Extreme atrophy of the adrenal 
gland follows administration to the male and 
female rat and this is associated with de- 
creased pituitary ACTH content.20130 How- 
ever, Kupperman31 and S e g a l ~ f f ~ ~  report no 
depression of 17-ketosteroid and 17-hydroxy- 
corticoid excretion in patients treated with 
MPA. Rather, this synthetic hormone has 
been demonstrated to have a significant glu- 
cocorticoicl action and will sustain an aclre- 
nalectomizetl patient without supplementary 
mineralocorticoid therapy for brief periods.8 

Of further interest is the prolonged dura- 
tion of action of parenterally-adtiiiiiisterecl 
MPA as evidenced by protracted adrenal hy- 
pofunction,32 azospermia in experimental 
animals11 and amenorrhea of 4 to 7 months' 
cluration following cessation of treatnient.15 
These observations are best explained b y  tlie 

very slow metabolic turnover as shown by the 
recovery of 987" of the tritiated drug in  urine 
and stool of dogs over a 40-day period follow- 
ing intramuscular injection or 180 days fol- 
lowing subcutaneous administration.15 

In addition to these known actions MPA may 
exert a direct action on proliferating neoplas- 
tic cells, as Heckmanls has demonstrated with 
endometrial carcinoma in tissue culture. 
Stone52 has reported that progesterone sup- 
piesses HeLa cells in culture and Rivera'z 
noted that progesterone was extremely toxic 
in organ cultures of mouse mammary tu- 
mors. There have been few clinical trials of 
progestational agents in nonendocrine tu- 
mors, but Jolles** has recently reported 
objective regressions in leiomyosarcoma of 
the uterus and carcinoma of the cervix, sug- 
gesting direct action on the tumor. Smithso 
has reported disappearance of perineal me- 
tastases from endometrial carcinoma follow- 
ing direct injection of MPA, despite failure 
to respond to systemic treatment. 

Of further importance may he the rneta- 
bolic effects of sex steroids which are essen- 
tially unrelated to their primary actions on 
the genital tract. Thus, progesteione in a 
dose of 50 mg/d is catabolic in man, causing 
a significant rise in urinary nitrogen in asso- 
ciation with a fall in most plasma amino 
acids.33 

Progestational agents produce about a 20- 
30% remission rate in mammary and endo- 
metrial cancer258 38, S l  and large doses are 
usually required. High dosage also appears 
desirable in the treatment of renal cell carci- 
noma, as there may be a spectrum of tumor 
sensitivity suggested by iesults with progesta- 
tional therapy of endometrial I t  
is apparent that a dosage of 400 mg once 
weekly intramuscularly is capable of produc- 
ing complete remis5ion and i t  has now be- 
come our practice to initiate therapy at this 
dosage. Our iesults show that a further in- 
crease in dosage will not improve the remis- 
sion rate. 

While MP.4 is  apparently well absorbed 
from the gastrointestinal tract in most pa- 
tients with non-neoplastic disease, we believe 
there ale several reasons to use the depot 
pieparation preferentially. T h e  oral prepara- 
tion in the dosage recommended is much 
more expensive. Further, a malabsorption 
syndrome has recently been described in a 
high percentage of patients with neoplastic 
disease not involling the gastiointestinal 
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tract. 10 T h e  characteristic abnormal bioc-hem- 
ical parameteis are also associated with je- 
junal hiops) findings of partial villous atro- 
phy. It beems prudent that, in evaluating any 
new therapy in the cancer patient, the par- 
enteral route be initially used. Lastly, in 
(onslitutional sexual precocity, MPA has 
been used with success and significantly re- 
duces the pituitary gonadotrophin level.31 
However, tlie drug is ineffective when given 
by  tlie oral route. 

Urcxnner7 has shown through graphic anal- 
l ~ i s  of metastatic lesions in the lungs that 
ienal cell Carcinoma may be slow growing 
I\ i t h  a bouLiling time of 8 months or rapidly 

growing with a doubling time of about 1.3 
months. Therefore, brief trials of several weeks' 
duration may represent inadequate therapy 
in the slowly growing lesions, even though 
Bloom states that regressions are usually in 
evidence by 4 to 6 weeks.3 In  our experience 
tlie time to come to a full partial response is 
about 3 months, although regressions are 
measurable at 60 clays. Since the combined 
mean survival of the responders of Bloom's 
series and our own is 16+ months and since 
the expected mean survival of patients with 
pulmonary metastases is about 7 months,45 
it appears that objective response is accom- 
panied by prolongation of survival. 
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