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ANTIFERTILITY AGENTS!

By Epwarp T. TYLER

University of California School of Medicine
and The Tyler Clinic, Los Angeles, California

While the years 1963-66 provided some completely new developments in
research on antifertility agents, much of the published material relates to
further documentation of the effectiveness and expanded clinical use of the
presently available progestogen-estrogen oral contraceptives. These reports
include references to studies of established or suspected ancillary effects of
the clinical use of these agents. It would be impossible to cover, in adequate
detail to permit formulation of conclusions, the many controversial aspects
of oral contraception in this review, but, fortunately, there were two impor-
tant documents published in 1966 which will serve those who require compre-
hensive surveys of the current status of these antifertility agents. One is the
report of the World Health Organization’s Special Group on Oral Gestogens,
which provides the conclusions of a week’s deliberations by experienced in-
vestigators in this field, during a Geneva meeting in December 1965 (1). The
second, representing a prolonged and exhaustive analysis of available data by
a special obstetrics-gynecology advisory committee to the U. S. Food and
Drug Administration provides the recommendations of the committee to the
FDA (2). The considerable attention given to these hormonal contraceptive
agents is undoubtedly deserved as suggested by the recent report of Ryder &
Westoff on the numbers of women using this form of conception control (3).
These authors quote U. S. Bureau of Census figures which indicate that by
1965, 6.4 million women had used oral contraceptives and that another 4.7
million indicated likely future use, based on interviews, with appropriate
sampling. The conclusions of this National Fertility Study are of significance,
and the authors state:

The prospects for increased use of oral contraception seem very good at present, but
they may be limited by further developments in the technology of fertility regula-
tion. Meanwhile the birth rate has declined substantially. Although much sophisti-
cated analysis of other datafrom the survey will be required to determine the extent
of the contribution of oral contraception to this decline, the findings presented here
suggest that the contribution is substantial for young married couples. The major
effect on the couple’s eventual number of children may be less than the effect on the
time pattern of childbearing; in any event, both lower eventual parity and delayed
fertility contribute to a decline in the numbers of births from year to year. What-
ever the intent may be, it is apparent that young American couples have adopted a
new means for achieving their reproductive goals.

The authors may also have added an additional qualification relative to
possible expanding use of the present oral contraceptives, namely, the results

1 The survey of the literature pertaining to thisreview was concluded in July 1966.
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of ongoing studies of suspected toxicity. During the past few years, much at-
tention has been directed toward the question of adverse effects of these
agents in several specific areas. For example, possible liver toxicity has been
repeatedly suggested and investigated (4-11). Reporting on a small group of
seven users of a norethindrone acetate preparation, Thulin details findings in
six of these women on whom liver biopsies were done (12). The biopsies
showed a picture of intrahepatic stasis with slight hepatocellular damage, as
in drug-induced damage of the chlorpromazine type. Clinical laboratory tests,
however, differed from the pattern that is considered characteristic of chlor-
promazinc damage, in that alkaline phosphatase levels were normal or only
slightly raised in all seven patients, and in four cases SGPT exceeded 400
international units. This divergence in laboratory findings from those seen in
chlorpromazine-induced jaundice may indicate another type of liver damage,
if it actually is damage. All of these patients recovered, having almost normal
liver function tests within one to two months after the onset of jaundice.

In arather extended study of liver function tests among users of almost all
generally available (in the United States) oral contraceptives, Allan & Tyler
found significant changes in the Bromsulphalein (BSP) retention levels that
were apparently related to several factors, particularly hormone dosage, but
they noted that these changes were reversible on discontinuance of medica-
tion (13). In similar studies, Eisalo et al. also found that abnormal liver
function tests returned to normal within a short time after withdrawal of the
drug, but they recommended that discontinuance of medication be considered
in patients demonstrating abnormal serum transaminase levels and BSP
retention (14). Commenting on this latter study, Swyer & Little offered the
following possible reasons for the abnormal tests observed: (a) Eisalo et al.
studied postmenopausal women 52 to 80 years of age. (b) Their tests were
carried out in the first cycle of treatment. It is possible that the abnormal
values do not actually reflect liver damage and will revert to normal as the
liver becomes adjusted to the altered hormonal milieu asit does in pregnancy.
(¢) The majority of evidence suggesting a hepatotoxic effect of oral contracep-
tives has come from Finland; perhaps a racial difference or a peculiarity of
diet is significant (15).

Additional new areas which were suggested as possibly related to side
effects produced by oral contraceptives included, among others, neurological
syndromes (16), impaired subsequent fertility following discontinuance of
use (17), cerebral arterial occlusion (18), erythema nodosum (19), and vulvo-
vaginal candidiasis (20, 21). Considerably more interest centered on possible
ophthalmologic complications as a result of the editorial offer of Walsh and
associates to collect and report instances of eye symptomatology among oral
contraceptive users (22). Subsequently, these authors accumulated and sum-
marized data for 69 cases (23). Most of the patients tabulated were in their
twenties and thirties, and had been taking contraceptive drugs cyclically; in
some cases the specific drug was not reported, and in some the dosages used
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suggested treatment of menstrual disorders rather than contraception. The
drugs known to have been used were norethindrone with ethinyl estradiol,
norethynodrel with mestranol, norethindrone with mestranol, norethindrone
acetate with ethinyl estradiol, norethindrone, dimethisterone with ethinyl
estradiol, and ethynodiol diacetate with mestranol. The tabulated cases were
categorized as pseudotumor cerebri syndrome, 4 cases; stroke syndromes, 17;
ocular involvement, 22; migraine, 14; cranial nerve palsy, 1; vertigo, 2; and
sensory changes, 1. In some cases the past history almost certainly eliminated
the oral contraceptive as being primarily responsible for the symptomatology,
while in other instances the relationship of past history of the problem may
or may not have been significant. As a result of their tabulations, the authors
suggested that the relationship between oral contraceptives and migraine
has not received the consideration it deserves. The course of ocular sympto-
matology, per se, varied. Of eight patients with optic neuritis, three re-
covered completely, one of these after prednisone therapy and one after
therapy with methylprednisolone. The retinal artery or branches were oc-
cluded in five other cases and the central retinal vein in three. Faust & Tyler
subsequently provided detailed eye examination of 212 women using various
oral contraceptives for one to three years and found no eye pathology that
could not be expected in a random sample of the population using no long-
term medication (24).

Further reports appeared in connection with such previously suspected
side effects as blood coagulation changes, alterations in cervical smears, as
well as the generally accepted minor side effects. In an extensive vaginal
cytologic smear investigation, Wied, Davis & Frank compared findings in
1628 patients who had been taking medroxyprogesterone acetate plus ethinyl
estradiol or norethynodrel plus mestranol for more than one year with those
in 19,352 controls (25). Those taking a contraceptive drug showed no increase
in even slight atypia. The only significant differences between control and
treatment groups were in the microbiological content of the genital tract, and
whether or not these changes were actually caused by the medication was
conjectural. Data for the two groups, including information on the pattern of
squamous cells, glandular cells, hormonal pattern, presence of infection, and
microbiologic classification, were retrieved electronically and compared. The
observations were age-adjusted, the age groups ranging from 15-19 to 45
plus. Findings in the 1628 women on hormonal contraceptive therapy were
summarized as follows: (a¢) negative (Papanicolaou class 1): 1038 (63.8 per
cent) observed as compared to 1042.9161 (64.7 per cent) expected; (b) nega-
tive (Papanicolaou class 2): 573 (35.2 per cent) observed as compared to
558.813 (33.9 per cent) expected; (c) suspicious or positive (Papanicolaou
classes 3, 4, 5): 7 (0.45 per cent) observed as compared to 10.028 (0.5 per cent)
expected; (d) unsatisfactory for diagnosis: 10 (0.6 per cent) observed as com-
pared to 16.198 (1 per cent) expected. Case reports were presented for the
seven patients with cytological findings classified as suspicious who were
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receiving hormonal contraceptives. Four had evidence of carcinoma in situ.
Pretherapy smears were available for five. In no case was there a histologi-
cally verified atypical lesion that could not have existed before therapy.

In general, the evidence accumulated in most surveys of Papanicolaou
smear studies are inconclusive as yet, and several more years of study in the
various major series will be required for statistical significance (26). This con-
clusion represents opinion of the study groups referred to earlier in this re-
view.

Tox1ciTy oF ORAL CONTRACEPTIVES

Attempts to determine whether or not a relationship exists between the
use of oral contraceptives and thromboembolic disease have continued. For
example, in a relatively small group of patients, as compared to controls, no
increase in platelet stickiness was observed (27). Hougie and associates
studied prothrombin, factor X, and prothrombin and proconvertin levels
(28). They found these were significantly higher in 41 women taking 2 mg
norethindrone and 100 ug mestranol cyclically for contraception than in con-
trols (married women using vaginal contraceptives and young unmarried
women). The authors were not able to say whether increases in clotting
factors such as found in this study might tip the hemostatic balance in the
direction of thrombosis in an otherwise predisposed individual. No patient
in the series had any clinical or subclinical evidence of thromboembolic
significance.

In another study of blood clotting factors, Donayre & Pincus evaluated
64 women comprising three groups. Forty were on cyclic (2.5, 5, or 10 mg
norethynodrel with mestranol) for one year or less, 14 on norethynodrel for
more than one year, and 8 patients off medication for an average of 45.7
cycles after short-term or long-term therapy (29). In the women receiving
therapy, there were significantincreases in some of the blood clotting factors
that are also elevated during normal pregnancy (factors VII-X “complex,”
VII “specific,” and fibrinogen) and in factors not increased during pregnancy
(prothrombin and fibrinolysin). The authors concluded that the enhanced
fibrinolytic activity in treated patients places them in a better condition than
pregnant women, in whom fibrinolytic activity is decreased.

Thomson studied 40 women taking oral contraceptives and performed
various tests of blood coagulability on 111 occasions (30). These revealed a
significant change only in factor VII levels, which increased after the third
month of contraceptive therapy. The marked changes revealed by the tests
in normal women after exercise and in ten patients with deep-vein thrombosis
indicated that all the tests were sensitive. Further study was deemed neces-
sary to determine whether all the oral contraceptive preparations available
are equally liable to produce raised factor VII levels, which the authors con-
sidered to be an undesirable side effect.

The oral contraceptive preparations used were norethynodrel with
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mestranol in 17; norethindrone with ethinyl estradiol in 7; ethynodiol diace-
tate with mestranol in 9; norethindrone acetate with ethinyl estradiol in 3;
and megestrol acetate with ethinyl estradiol in 4. Patients were tested every
month for three months, then every three months, using the following tests:
Quick test of prothrombin activity, heparin plasma clotting time, factor VII
assay, thromboplastin generation test, and either cephalin time (in first 56
tests) or factor VIII (antihemophilic globulin) assay. Some patients started
the oral contraceptive during this study, while others had been taking the
drugs for some time. By the end of the study the longest duration of oral
contraceptive therapy was two and a half years, When coagulation test re-
sults in the contraceptive-treated group and a parallel group of normal fc-
male controls were compared, there were no significant differences in pro-
thrombin activity, thromboplastin generation test, heparin plasma clotting
times, cephalin times, or factor VIII assay. Overall changes in factor VII
levels were not significant, but thelevels were significantly increased in those
who had taken contraceptive drugs for more than three months. The change,
though slight, was progressive with continuation of treatment.

The authors also tested nine women and one man, with an average age of
46 years, within 24 hours of clinical onset of deep-vein thrombosis. Factor VII
levels were elevated in this group, the mean being slightly higher than thatin
patients treated with contraceptives for six to twelve months. Heparin
clotting time was dramatically shortened in the patients with thrombosis,
confirming the authors' previous studies. It was emphasized that this change
was not present in the contraceptive-treated group.

Exercise undertaken by normal women in an age group similar to that of
the patients using oral contraceptives did not alter factor VII levels. Moder-
ate exercise (ten minutes’ physical training) in six and more violent exercise
(ten minutes’ energetic netball followed by a halfmile road race) in six both
resulted in significant shortening of cephalin times and rise in factor VIII
levels. Estimation of hemoglobin and packed cell volume showed that these
changes were not caused simply by hemoconcentration. Additional studies
relative to blood coagulation involved determinations of blood viscosity (31),
the effects of contraceptives on pelvic congestion (32), and relatively com-
plete batteries of blood coagulation factors (33).

Investigations of less serious side effects related to further evaluation of
such considerations as skin alterations, changing menstrual periods, weight
changes, alteration in breast size and emotional responses. Ringrose studied
the effects of cyclic contraceptive therapy with 2 mg norethindrone and
mestranol on weight gain, change in breast size, and chloasma in a series of
100 women (34). An overall weight increase was observed in 58, no change in
27,and a decrease in 15. Of 33 who were above average weight for their age
and height before therapy, 30 persisted above average. Eight who were below
average weight before therapy gained an average of five pounds and attained
an above average weight. Thirty-four gained without going above average
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for their age and height. Thirteen who were overweight at the start of ther-
apy gained an average of nine pounds; the average gain in 41 patients who
had been underweight was seven pounds. Weight gain was a problem in 21
subjects, including 13 .who had been overweight before starting therapy.
There was no predictable or repetitive correlation of weight gain with age,
parity, years of marriage, or duration of contraceptive therapy.

Twenty-seven women noted an increase in breast size; 20 of these also
gained weight. The assessment of change in breast size was subjective; most
women experienced a two-inch increase in brassiere size. The 27 subjects in-
cluded 37 per cent of the 35 nulliparas and 22 per cent of the 65 parous
women. Five women who had started therapy two weeks post partum noted
a decrease in breast size, attributed to a continuation of natural involution.
Two women developed chloasma, but elected to continue the tablets.

Kahn, Novic & Diamond suggested that, although irregular bleeding
during therapy may be common, severe uterine bleeding following prolonged
contraception may occur more frequently than has been reported (35). They
reviewed two cases of severe uterine bleeding, following norethynodrel with
mestranol, which occurred some time after discontinuance of use. The severe
bleeding occurred 11 to 14 days after a normal menstrual period and micro-
scopic findings at curettagein both casesindicated stromal hyperplasia of the
endometrium consistent with norethynodrel-mestranol therapy. Subsequent
menstrual cycles were normal. Ringrose reported on the emotional responses
of married women receiving oral contraceptives, on the basis of question-
naires distributed to 100 married women who were taking norethindrone 2
mg with mestranol 0.1 mg (36). The group, which is described with regard to
age, parity, years of marriage, religious faith, and educational attainments,
provided replies concerning thé effects of oral contraception as follows: ()
libido—increased in 22, decreased in 13, no change in 55, no opinion in 10;
(b) coital satisfaction—improved in 53, worsened in 4, not altered in 35, un-
certain in 8. Deterioration in sexual morals was predicted by 22 whose religi-
ous faith, education level, and length of marriage are reported, of whom six
attributed this possibility to abolition of fear of pregnancy; six others felt
morals would decline if the tablets were available to single women or ju-
veniles, or without prescription.

Effects of oral contraceptives on radioiodine thyroid uptake were de-
scribed by Irizarry, Paniagua & Pincus (60), and Aurell and associates de-
scribed elevations which occur in serum lipids, particularly in low-density
lipoproteins occurring one year after administration of a norethindrone-
mestranol preparation (61). The low-density lipoprotein fraction reached
levels typical for postmenopausal women.

In view of the introduction of oral contraceptives as long ago as 1956, re-
ports have begun to appear on long-term use, confirming clinical safety over
a significant period of years. Among the initial investigators describing effects
of continued use were Pincus (39, 40, 41), Garcia (42, 43), Rock (44), and
Tyler (45-48).
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“SEQUENTIAL"’ ORAL CONTRACEPTIVES

Evaluation of the effectiveness of sequential type of oral contraception
continued to engender considerable activity. Among the several reports
appearing during the year were those relating to norethindrone-mestranol
and also chlormadinone-mestranol sequential contraception, as well as
dimethisterone-ethinyl estradiol (49-53). A new progestogen was also em-
ployed in a sequential program with mestranol. Board & Borland reported
the use of mestranol and 3-deoxy-6c-methyl-17a-acetoxy progesterone
(DMAP) in an oral sequential contraceptive regimen (54). The structural
formula of DMAP is very similar to that of 6a-methyl-17a-acetoxy proges-
terone (medroxyprogesterone acetate). DMAP has been shown to inhibit
ovulation in rats and rabbits when given in adequate doses. Much lower doses
produce secretory changes in rabbit endometrium. In a preliminary study of
the sequential regimen through 343 cycles in 84 women, 1 mg DMAP given
for six days beginning on cycle day 19 was inadequate to induce secretory
changes consistently. In the present study in 139 women through 633 cycles,
2 mg DMAP added to 0.08 mg mestranol on cycle days 19 through 24, after
14 days of therapy with 0.08 mg/day mestranol alone, regularly induced
secretory changes in the endometrium. In 68 women who had been on sequen-
tial therapy using the 1 mg DMAP dosage, the incidence of breakthrough
bleeding and intermenstrual spotting was lower during the first cycle of
therapy with 2 mg DMAP than it was in the 71 who had not used an oral
contraceptive before. The total incidence of breakthrough bleeding in 633
cycles was 3 per cent and of intermenstrual spotting 2.4 per cent. Premen-
strual spotting, considered an insignificant symptom, occurred in 3 per cent
of the cycles, and nausea or vomiting in 9.5 per cent. Symptoms were more
frequent in the early cycles. Of 167 women originally given this medication,
30 are no longer in the study, but only three stopped because of symptoms
they attributed to the medication: one “felt pregnant,’”” another ‘‘felt faint
and dizzy,” and the third developed a skin rash.

A comprehensive survey of effectiveness of several studies of mestranol-
chlormadinone sequential contraception was provided by Maas and associ-
ates (55). Goldzieher reported statistics claiming at least equal effectiveness
for sequential mestranol-chlormadinone compared to the longer established
progestogen-estrogen ‘‘combined’ preparations (56).

MECHANISM OF ACTION

Among studies of hormonal changes during administration of oral con-
traceptives, Vorys & Stevens studied FSH and LH excretion and concluded
that the contraceptives now being used have different mechanisms of action
in preventing conception (57). The majority prevent ovulation by suppres-
sion of gonadotropins, but not all by the same mechanism, according to the
authors. Loraine, Bell & Harkness also evaluated the hormone excretion
patterns during and after the long-term administration of oral contracep-
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tives, and found that long-term administration of oral contraceptives to six
women did not produce pituitary inhibition, and cycles reverted to an ovula-
tory pattern after medication was withdrawn (58). The pattern of urinary
steroid was atypical in two women during the first cycle after treatment.
Since detailed hormone excretion studies were not common, the following ob-
servations were reported and merit inclusion in this review: subjects A, B,
and C received 4 mg norethindrone acetate plus 0.05 mg ethinyl cstradiol for
22 to 30 cycles, subject D received 5 mg lynestrenol plus 0.15 mg mestranol
for 24 cycles, subject E, 2.5 mg norethynodrel plus 0.1 mg mestranol for 38
cycles, and subject F received norethindrone acetate alone, 2 mg/day, for 67
cycles. Subject C complained of breast swelling and tenderness in many of
the treatment cycles, and subject E had increased appetite and gained
weight. Otherwise, there were no marked side effects, but subject F did not
menstruate in 10 treatment periods on withdrawal of norethindrone. Com-
plete 24-hour urine samples were collected throughout the investigation
periods, which consisted of the last one or two treatment cycles (except in
subject C) plus the first two cycles off treatment. Measurements were made
of the urinary levels of estriol, estrone, estradiol, pregnanediol, and human
pituitary gonadotropins in all but subject F, in whom estrogen estimations
were not made. The patterns of steroid excretion indicated that the first
cycle after withdrawal of contraceptive medication was anovulatory in sub-
ject B and had an atypical pattern of estrogen excretion in subject C. In sub-
ject F, ovulation occurred during the last cycle on norethindrone acetate, and
yet she did not become pregnant in spite of intercourse during this cycle. In
all subjects, follicular phase levels of estrogen and pregnanediol were higher
in the second post-treatment cycle than in the first.

In animportant theoretical paper on probable mode of action of oral con-
traceptives Diczfalusy proposed several theories (62). He stated that it is
suggested that the ‘‘classical’’ progestogen-estrogen combinations inhibit
ovulation by suppressing the formation and release of pituitary luteinizing
hormone. Apparently they also render the cervical mucus hostile to sperm
penetration. Information about possible endometrial changes induced by
oral contraceptives is scanty, the author stated, and it is not yet known
whether such changes are of significance in preventing implantation of the
blastocyst. There is as yet no evidence of a direct effect on the secretion or
motility of the fallopian tubes. The author does not believe that suppression
of ovarian response to endogenous gonadotropic stimulation plays a major
role. He stated that the mode of action of sequential contraceptive therapy
appears to be somewhat different. If a high enough dose of estrogen is given,
it by itself will be sufficient to inhibit ovulation by suppressing both lu-
teinizing hormone and follicle stimulating hormone excretion, and the gesta-
gen component is needed only to ensure a better shedding of the endome-
trium. ‘“Escape’’ ovulations without pregnancy have been reported with this
regimen, however, and sequential therapy may have another action, accord-
ing to Diczfalusy.



Annu. Rev. Pharmacol. 1967.7:381-398. Downloaded from www.annualreviews.org

by John Carroll University on 12/16/11. For personal use only.

ANTIFERTILITY AGENTS 389
AcceprTaBILITY OF ORAL CONTRACEPTIVES

Rice-Wray and associates reported on general acceptability of contracep-
tion in Latin America and presented evidence that oral contraceptives are
more acceptable than any other method of contraception to women in
Puerto Rico and Mexico, particularly since the introduction of smaller
doses (37, 38). They also stated that women from the underprivileged group
take the contraceptive tabletsas faithfully as do upper-class women, fertility
is not impaired after medication is discontinued, future offspring are normal,
and regular menstruation continues in women on cyclic oral medication for
three, four, and five years. Endometrial biopsies taken after 30 to 67 cycles on
the 10 mg dose of norethindrone are indistinguishable from those taken in
cycle three.

Frank & Tietze reported on acceptance of an oral contraceptive program
in the city of Chicago (59). Of 14,157 patients for whom norethynodrel-
mestranol was prescribed between December 1960 and December 31, 1963, in
the Chicago Planned Parenthood Centers, 70 to 83 per cent (minimum and
maximum estimations) continued medication for at least 30 months, indi-
cating excellent patient acceptance. A total of 1314 were known to have dis-
continued medication for reasons relevant to acceptability of oral con-
traception, including the following: unintended pregnancy, 39; nausea, 231;
breakthrough bleeding, 111; weight gain, 61; miscellaneous physical com-
plaints, 400; fear of thrombophlebitis or long-term effects, 169; economic
reasons, 133; difficulty in following schedule or ‘‘lack of motivation,” 126;
and religious scruples, 6. A total of 537 were known to have discontinued
medication for nonrelevant reasons, and 1523 became lost to follow-up.
Maximum estimates of those continuing therapy were based on the assump-
tion that some of those lost to follow-up, as well as those transferred to the
care of a private physician (189), were still taking the tablets, but purchasing
them privately. There were only seven patients known to have suffered an
attack of thrombophlebitis while taking norethynodrel-mestranol. The per-
centage of thrombophlebitisin this series was lower than the rate expected in
similar groups of women not treated with oral contraceptives.

LowERED DosAGE ForMs

Progress was made in reduction of the effect of doses of the progestogens
in oral contraceptives and several studies were reported indicating that low
dosage medication was equally effective with higher doses of several pro-
gestogens and in some instances side effects were reduced (63—-66).

Of considerable interest was the documentation that the norethindrone-
mestranol combination, originally thought to require 10 mg norethindrone,
was found equally effective using only 1 mg norethindrone (67).

Clinical use of low dosage progestogensalone for contraception took place
in 1965 and 1966 based on the theories of Rudel. In a report on the role of
progestogens in fertility control, Rudel, Martinez-Manautou & Maqueo-
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Topete drew the following conclusions: (a) Sufficient doses of progestogens
or estrogens are able to inhibit ovulation, but ovulation may occur on a
random basis with estrogens, progestogens, and estrogen-progestogen com-
binations. () In addition to their antiovulatory action, progestogens may
confer other antifertility effects including production of a state of maturation
of the endogenous or exogenous estrogen-stimulated endometrium that is out
of phase with ovulation should it occur, and changes in the cervical mucus
incompatible with vital and motile spermatozoa. (¢) The effects of the pro-
gestogen may be lost when a suboptimal ovulation-inhibiting dose of a pro-
gestogen is combined with a fully effective dose of estrogen, resulting in fail-
ure to convert theendometriuminto an irregular pattern (68).

Martinez-Manautou et al. described this clinical usage (69). Comparing
their findings, using progestogens alone in a cyclic as compared to con-
tinuous fashion, the authors found that there were two pregnancies among
124 patients on cyclic therapy and two among 320 on continuous medication
when chlormadinone acetate 0.5 mg/day was given orally. One pregnancy
in each group was a result of patient failure. The authors indicated that
ovulation probably occurred in about 60 per cent of the patients, and that
lack of pituitary-hypothalamic suppression was also evidenced by the fact
that the majority of patients on continuous therapy had 24- to 34-day men-
strual cycles. The drug apparently increased spermatozoal hostility of the
cervical mucus. There were no side effects, except spotting and breakthrough
bleeding. The patients were of proven fertility and were aged 36 or less. Some
were selected at random for endometrial biopsy during the latter part of the
cycle, measurement of urinary pregnanediol levels to detect ovulation, endo-
cervical mucus studies on cycle days 9.to 16, ovarian visualization by culdos-
copy, and in a few instances ovarian biopsy. Chlormadinone was given on
days S to 25 through 416 cycles. Fourteen patients dropped out of the study.
The pregnancy not due to patient failure occurred during the fourth cycle.
Normal secretory endometrium was seen in 80 (73.4 per cent) of 109 biopsy
specimens; there was inhibition of glandular development with irregular
secretory or inactive endometrium in 11 per cent. Proliferative endometrium
was found in 15.6 per cent;in some, there was an apparent inhibition of mitot-
ic activity both in the glands and stroma of a proliferative endometrium. In
33 (27 per cent) of 122 urinary pregnanediol determinations, concentrations
were at ovulatory levels (1 mg/24 hr or more). The authors suggested that
more accurate urine collections would probably have yielded more evidence
of ovulation. Culdoscopic findings indicated follicular activity or corpora
lutea in 18 of 19 patients studied. Postcoital cervical mucus examinations
showed definite spermatozoal hostility in 93 of 100 patients. Spotting oc-
curred in 25 cycles and breakthrough bleeding in 62, usually in the first three
cycles.

Chlormadinone was given continuously through 1214 cycles, and the
pregnancy not attributed to patient failure occurred during the fourth cycle
in this group. Sixteen patients dropped out of the study. There was less evi-
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dence of normal endometrial secretory activity than during cyclic therapy,
perhaps partly because some patients had previously received cyclic therapy
with progestogen-estrogen combinations. Biopsy in 84 showed the endome-
trium to be secretory in 14, proliferative in 17, irregularly secretory in 33,
and inactive in 20. Of five ovarian biopsy specimens, three showed recent
corporalutea, one a corpus luteum withinvolutional changes, and one atretic
follicles with cystic degeneration; the authors indicated that ovulation ap-
parently also occurs during continuous therapy. In the first seven cycles,
57.7 per cent to 70.1 per cent of the patients had cycles 24 to 34 days in
length, and cycles of >34 days were more common than cycles of <24
days; 79 to 96 per cent of the women had seven days or less of bleeding or
spotting per cycle. The authors made the suggestion that a parenterally ad-
ministered controlled-release material with antifertility properties similar to
those of chlormadinone would be an answer to the population problem. Rudel
further suggests that the effectiveness of microdose progestogen alone for
contraception offers opportunities to control fertility by such techniques as
annual or longer-interval injections, one pill per month or blood additives.

INJECTABLE CONTRACEPTIVES

Two major types of injectable hormone preparations have been used to
produce contraception. One involves the use of a potent long-acting proges-
togen with a long-acting estrogen given on a ‘‘once-a-month’ basis, and the
other relates to the use of a progestogen alone, having ‘“‘depot’ activity.
Describing the development of the ‘once-a-month” injection, Reifenstein
and his associates reported data on the length and characteristics of the
menstrual cycles induced by a single 1 ml injection of 150 mg of dihydroxy-
progesterone acetophenide with 10 mg of estradiol enanthate given once a
month to regularly ovulating women (70). On the basis of these findings,
monthly injections were given to patients and evaluated for conception con-
trol, preferably with 1 ml administered as a deep intramuscular injection
on day eight after onset of desquamation bleeding, whether or not the flow
had stopped. The authors’ data support the concept that an injection given
on day eight will fully protect the woman against conception for 30 to 60
days. The dose may be given on day seven or nine if day eight is inconven-
ient. Reifenstein and his colleagues reported that 60 women with regular
monthly cycles were treated in a total of 198 treatment cycles with 1 ml of
the progestogen-estrogen on day seven, eight, nine, or ten after the onset of
bleeding of the previous menstrual cycle Each woman was treated for a
maximum of six consecutive cycles.

The injections induced consecutive monthly cycles of desquamation
averaging 24.4 days (in the sixth cycle) to 27.4 days (in the fifth cycle). The
length of cycle was reasonably consistent from patient to patient; it varied
six days or less from cycle to cycle in the same individual in 88 per cent of
thoseinjected on day eight and in 82 per cent of those injected on day seven,
nine, or ten. Monthly desquamation was adequate and considered to be sim-
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ilar to the usual bleeding patterns in quantity; duration of bleeding averaged
six days (range four to eight days in 88 per cent), and the quantity of bleed-
ing ranged from moderately decreased to moderately increased in 93 per
cent. Pregnanediol levels indicated that ovulation was inhibited in the treat-
ment cycles of all the women, and none became pregnant while receiving the
injections. Among the minority of patients who discontinued injections, two
to four months were required for spontaneous monthly ovulatory cycles to
be resumed.

Rizkallah & Taymor similarly studied the same injectable estrogen-pro-
gestogen combination but reported on a variety of different ratios (71). They
found that 150 mg of the progestogen with 10 mg of the estrogen produced
less variability in cycle length than did other combinations and there was
also a good return of ovulation. Side effects in 31 subjects under observation
were weight gain in five, five had increased appetite, fluid retention occurred
in two, premenstrual bloating in two, and breast tenderness in three. Symp-
toms often associated with oral contraceptives did not occur. Patient ac-
ceptance was excellent.

Tyler reported excellent effectiveness using the same 150 mg .progestogen
with 10 mg estrogen preparation in over 500 women but almost 30 per cent
experienced troublesome bleeding irregularities. The majority maintained
good, cyclic patterns. (83).

Documentation of the results of the progestogen-alone long-acting con-
traceptive injection has been more limited, but effectiveness has been re-
ported for medroxyprogesterone acetate given in doses of 150 mg per injec-
tion approximately every 90 days (72, 73, 83).

INTRAUTERINE DEVICES

Continued support of the usefulness of the intrauterine contraceptive
devices is noted by reviewing the results of published reports in the past
few years. For example, Nash, describing experiences with four types of in-
trauterine contraceptive devices at a New York City hospital, evaluated
4240 woman-months of use in a series of 260 women (74). There were four
pregnancies following unnoticed expulsion of one type of device no longer
used, and one pregnancy with another device 4n sifu; the location of this
same type of device in another patient was not known during pregnancy,
but after delivery, which was normal, X ray showed that it had migrated
through the uterus into the abdominal cavity. The only device used since
mid-1963 by the author was the polyethylene Lippes loop. In 130 insertions
of this type of device, there were no pregnancies and only one expulsion. The
patients were aged 18 to 45. The total number of insertions was 278; 38
women had a device in place for 1 to 3 months, 86 for 3 to 12 months, and
136 for 12 to 36 months. In 65 insertions of an involuted loop of polyethylene
there were 15 expulsions. In 34 insertions of an incomplete circle of poly-
ethylene and 13 insertions of a stainless steel ring there were no expulsions.
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The devices were removed for the following reasons: pregnancy desired, 4;
excessive cramps, 1; staining or bleeding, 7; and suspected (but unproved)
infection, 1. All four who wished to become pregnant succeeded immediately
in conceiving and all returned following delivery to the same method of con-
traception. The endometrium of the seven patients with staining or bleeding
was biopsied; the endometrium appeared normal in six, while one had formed
a decidua-like endometrial lining. The endometrium in this case became
normal after the device was removed. Yearly Papanicolaou smears have
shown no evidence of cancer.

Brooks & Horne also report on intrauterine devices, having inserted such
contraceptives in 188 patients with parity of two or more (75). There were
four unplanned pregnancies (average 3.1 per 100 patient-years exposure)

but only one occurred in the presence of the newer and larger devices.

During the first year of the study, the Lippes loop and Margulies spiral
were used about equally often. The Margulies device was discontinued be-
cause of a greater frequency of leukorrhea, intermenstrual spotting, and ir-
ritation to the husband during intercourse. There was no significant discom-
fort or difficulty with insertion of either device when it was done in the early
postmenstrual phase of the cycle. The authors believe that a thorough one-
hour orientation session prior to insertion and a strong recommendation for
self-examination after every menstruation are the most important factors in
improving the acceptance rates. A knot in the end of the suture on tailed
intrauterine devices makes identification easier.

Patients were examined one month after insertion and every six months
thereafter. The intrauterine device could not be tolerated because of side
effects in 23 (12.2 per cent), including those with unplanned pregnancies. It
was removed because of bleedingin 21; 10 0f 15 who consented to reinsertion
of another size or type remained asymptomatic. The device was expelled by
17; only one of twelve who consented to reinsertion expelled each type tried.

Willson and his colleagues reported on their continuing extensive exper-
ience with the intrauterine Margulies spiral in a series of 623 clinic patients
(76). The devices proved to be an acceptable method for contraception con-
trol in 88 per cent, i.e., they were removed because of a definite contraindica-
tion in only 12 per cent. The pregnancy rate for those in whom the spiral
remained in the uterus was 1.5 pregnancies per 100 years of use. Complica-
tions included intermenstrual bleeding in 399, increase in menstrual flow
in 39, and infection in 48.

Almost all of the patients were Negroes living in densely populated slum
areas with a minimum of sanitary facilities, and many had made no prior
attempt to control fertility. Each one selected the intrauterine device when
the various contraceptive methods were explained. They ranged in age from
15 to 45, and all but two were parous, having had from one to sixteen chil-
dren. Usually the device was introduced into postpartum patients at the
first clinic visit, six to eight weeks after delivery. The Margulies tailed spiral
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No. 5 was used in 293 cases, followed 1 to 30 months, for a total of 3625
months of use; the Margulies tailless spiral was used in 300 cases, followed
for 1 to 28 months, for a total of 1981 months of use.

The device was expelled one or more times by 94 women, butin 58 it was
replaced and eventually retained, so that the final expulsion rate for the
entire series was 5.7 per cent. The tailed spirals were removed in 11 cases
because of intermenstrual bleeding and in four because of increased men-
strual bleeding; the tailless spirals were removed in 10 cases because of in-
termenstrual bleeding and in 3 because of increased menstrual bleeding. In
most -cases intrauterine bleeding consisted of only spotting during the first
cycle or two. Of those developing genital infections, 22 of those using tailed
spirals developed acute upper genital tract infection and three lower tract
infection, while 21 using tailless spirals developed acute upper tract infection
and two lower tract infection. It was noted that the incidence of genital in-
fection (7.7 per cent), which would be considered high in private patients, is
not unusual in the population studied. The authors stated that they did not
have cases of genital infections in their private patients fitted with the in-
trauterine devices. In this series, all the infections subsided after antibiotic
therapy, whether the coil was left in place or removed. In three patients the
beaded polyethylene tail of the spiral became imbedded in the wall of the
cervix, and in three others it penetrated the posterior vaginal wall. Three
reported that the protruding tail produced injury during coitus. All these
complications were corrected by shortening the tail. Abortions occured in
two patients in whom the spirals wereinserted when they were pregnant. In
another patient the uterus was apparently perforated by the introducer, and
the coil was placed in the peritoneal cavity where it remained throughout a
pregnancy; it was removed from the anterior cul-de-sac at the time of tubal
ligation following an uneventful delivery. Eleven intrauterine pregnancies
occurred after the spiral was expelled; three intrauterine and three ectopic
pregnancies occurred with the spiral in place. The number of tubal pregnan-
ciesis considerably less than would be expected in this segment of the popula-
tion.

Tyler, Gottlieb, & Matsner reported on a comparative study of several
different intrauterine devices among approximately 1500 family planning
clinic patientsin Los Angeles and found the Lippes loop and the nylon-tailed,
distally-tied spiral most effective and associated with low expulsion rates of
about eight per hundred insertions. Pregnancy rates among those retaining
the devices were between 1 and 2 (77).

For several years, major investigators of intrauterine devices in various
countries have provided data for one central compilation under auspices of
the Population Council. The data are processed and analyzed by Tietze of
the National Committee of Maternal Health, and reports have appeared at
regular intervals. Tietze’s most recent summary, encompassing about 22,000
intrauterine device insertions and over 22,000 woman-years of use, suggests
a pregnancy rate of about two to four for the spiral or the loop (78).
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Reports have also appeared concerning possible mechanism of action of
the device (79, 80). Data have also appeared relative to endometrial changes,
associated with the use of intrauterine devices (81).

MISCELLANEOUS ANTIFERTILITY AGENTS

Suggestions were made of possible antinidation compounds, popularly
termed ‘““morning-after” pills, although new compounds have not been tried
in humans (82). Antigonadotropic agents were unsuccessfully employed
(83), as were antispermatogenic compounds (84), despite early encouraging
reports (85, 86). The use of a long-acting progestogen in the male has been
suggested (87). Despite theoretically useful approaches to fertility control
with antibodies, comprehensive reviews have failed to indicate any practical
development of the long-sought contraceptive vaccine, although this area is
being increasingly explored by A. Tyler and others (88, 89). Also during the
past few years, possibilities of improving the effectiveness of the rhythm
method of contraception were investigated as a result of the discovery by
E. Tylerin 1958 that ovulation could be induced using simple oral agents of
the clomiphene type (90, 91). Despite
tion has had very limited success, and the status of periodic abstinence was
recently reviewed by a World Health Organization Study Group (92).

One interesting recent development related to a new preparation de-
scribed by Greenstein, who reported on a new contraceptive drug, Armpitin,
which when applied to the axillary regions of the female causes a temporary
and reversible sterilization in the male partner upon inhalation (93). Easily
applied, like any commercial deodorant, Armpitin is said to have the sole
side effect of increasing female libido. The author reported that the active
portion of the molecule has the following configuration:

NO-NO-NO-NO- - - —<;\/ - - -NO-NO-NO-NO

Armpitin was synthesized in the search for a deodorant to solve an odor
problem in animal research facilities. After the drug was installed in the dis-
penser, it was soon apparent that (¢) all the animal species had greatly in-
creased their copulatory frequency and vigor; (b) married employees work-
ingin the animal rooms no longer brought their lunchesbut went home at the
noon hour; (¢) a ban on mixing of attendants of the two sexes in the same
animal room was required; and (d) absolutely none of the females of any
species was becoming pregnant. A total of 345 human volunteers used
Armpitin for 2415 cycles and there were no pregnancies. The incidence of
side effects such as nausea, vaginal spotting, and weight gain was nil, but’
increased female libido was frequently noted. Two subjects discontinued
Armpitin at their husbands’ request. One suburban housewife ceased
to cooperate because of guilt feelings associated with improved marital re-
lations. Questioning regarding libido distribution in the normal menstrual
cycle of 300 of the volunteers showed that before Armpitin no particular
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part of the menstrual cycle was optimum for intercourse, 16.66 per cent
favoring the time just prior to menstruation, 16.66 per cent just after men-
struation, 16.66 anytime, etc. After Armpitin, however, anytime was opti-
mum for 298 (99.33 per cent), the difference being significant at an absurd
level of confidence. There was no evidence that Armpitin directly affected
libido in the male partners, but a significant sexual hyperexcitability was
common among these males as a natural response to the behavior of their
mates. The publication of this report has stimulated search for a number of
related compounds, which may not be associated with similar side effects.
In summary, no major new pharmacological developments in the past
few years have occurred tosuggest animminent completely unique, clinically
effective, new antifertility agent. The volume of reports attests to the great
current interest in this area of research, and there is considerable possibility
that the current methods, the microdose progestogens, and the new injec-
tion methods of administration of the present hormonal agents, or other po-
tential ‘‘break-throughs’” may significantly alter our disastrous population
trends—provided they can be put to wide use. But this is more of a socio-
economic-theologic-political problem than a pharmacological one!
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