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The objective of the study is to evaluate the effects of a gestodene- 
containing oral contraceptive on carbohydrate metabolism. 
The design of the study is prospective. The setting is at University 
of South Florida Outpatient Unit. The patients consisted of twen- 
ty-three normal women desiring contraception. Serum glucose and 
insulin levels were measured during a three-hour glucose tolerance test 
at control time and after one year of drug use. 
Results: All of the one-year glucose values were significantly elevated 
as well as the fasting and three-hour insulin values. These changes 
were mostly confined to women over 26 years of age and not in the 
younger 18 to 23 year olds. An oral contraceptive containing 75 pg 
of gestodene and 30 Fg of ethinyl estradiol can significantly alter carbohy- 
drate metabolism in older women. 
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Introduction 

The continuing evolution of oral contraceptives (OC) has introduced dif- 
ferent synthetic progestins and different dosages of steroids into clinical 
practice. As these new products are developed, they need clinical evalua- 
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tion to determine their efficacy in preventing pregnancy and their safety. 
The present study was undertaken to evaluate the carbohydrate metabolic 
effects of a monophasic combination type OC of 21 pills per month. Each 
tablet contained 75 pg of the new progestin gestodene and 30 pg of ethinyl 
estradiol. The women in this study used the drug for one year’s time. 

Materials and Methods 

Twenty-three normal women were recruited from a family planning unit 
to participate in the study. The women desired OC and at least three 
months had passed since using steroid OC or pregnancy. All of the women 
were evaluated and had no contraindications to OC use.’ The study was 
explained to each woman and each signed a consent form that had been 
approved by the Institutional Review Board. 

The subject’s carbohydrate metabolism was evaluated by using a three- 
hour oral glucose tolerance test. They were tested before beginning the 
OC and again during the twelfth month of use. The women consumed 
an adequate diet prior to being tested. At each test, the women came to 
the laboratory in the morning having fasted for 10 hours. An antecubital 
venous blood sample was drawn and they were asked to drink a solution 
containing 75 g of glucose. Repeat venous blood samples were drawn at 
0.5, 1, 2 and 3 hours. During the test, the women remained seated. 

The blood samples were allowed to clot and the serum was removed and 
frozen at - 22°C. Later, the sample was thawed and assayed in duplicate for 
the glucose content with a Beckman glucose analyzer (Fullerton, Califor- 
nia). All samples from the two tests on each woman were also analyzed 
in duplicate in the same assay for their insulin content using ‘251-insulin 
radioimmunoassay kits (Diagnostic Products Corporation, Los Angeles, 
California). The coefficient of variation was less than 10%. 

These data were statistically analyzed with Student’s paired t tests and 
multivariate analysis of variance. The probability values were taken from 
two-tailed tables, and only values less than 0.05 were considered signifi- 
cant. 

Results 

The women in the study had a mean age of 23.2 ? SEM 2.6 years. They 
had an average parity of 1.6 + 0.6. Their control weight was 144.1 k 6.6 
pounds and their weight after one year of using the OC was not signifi- 
cantly different (mean 145.2 ‘_ 6.6 pounds; t 0.8). There were no pregnan- 
cies or significant medical complaints reported. 

Glucose 

The statistical studies of the serum glucose results are listed in Table 1. 
All five of the values were elevated significantly at the one-year test. 
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TABLE 1. Statistical studies of serum glucose (mg/dl) during an oral glucose tolerance test in women using a 

gestodene/ethinyl estradiol-containing oral contraceptive for one year (N = 23) 

Test Control One Year 

Time/hours Fasting 0.5 1 2 3 Fasting 0.5 1 2 3 
Mean 78.2 125.1 113.7 96.7 66.3 85.0 139.9 136.0 111.0 82.7 
S.E.M. 1.9 5.5 6.4 5.5 3.9 1.6 6.6 8.1 6.8 5.4 
t - 3.53 - 2.23 - 2.77 - 3.41 -2.77 - - - 

P <0.002 <0.04 co.02 <0.003 <0.02 - - - 

Insulin 

The statistical studies of the serum insulin results are listed in Table 2. 
The fasting and three-hour values were elevated significantly at the one- 
year test. 

Effects of Age 

The effects of age were studied by dividing the subjects into two groups. 
There were 11 “young” women whose ages were 18-23 years and there 
were 12 “older” women whose ages were 26-34 years. There were no 
significant differences in the weights of the “older” and “younger” popula- 
tions before or after 12 months. During the year of treatment, the “older” 
group showed a difference of 2.3 f 1.6 pounds (mean k SEM) while the 
“younger” group had a difference of - 0.2 + 2.2 pounds. These were not 
significantly different. The glucose and insulin levels were evaluated for 
each of these groups and the mean values are plotted in Figures 1 and 2. 
It can be seen that most of the changes occur in the older women. Thus, 
for the glucose values, none of the one-year results was significantly 
changed for the young women, whereas the fasting 0.5, 1 and 2 hour 
values were significantly elevated in the older group. The fasting and 

TABLE 2. Statistical studies of serum insulin (CL units/ml) during an oral glucose tolerance test in women using 

a gestodene/ethinyl estradiol-containing oral contraceptive for one year (N = 23) 

Test Control One Year 

Time (hours) Fasting 0.5 1 2 3 Fasting 0.5 1 2 3 
Mean 7.2 55.9 67.4 63.9 16.1 11.2 66.6 85.2 68.4 30.3 
S.E.M. 0.7 5.9 6.9 9.3 2.8 1.3 8.2 11.0 7.5 4.6 
t -4.17 -1.35 - 2.07 - 0.48 -3.6, _ _ _ _ _ 

P <O.OOl N.S.* N.S. N.S. <0.002 - - - - - 

‘N.S. indicates not significant. 
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FIGURE 1. Mean values for serum glucose during an oral glucose tolerance test in eleven “young” and twelve 

“older” women using a gestodene/ethinyl estradiol oral contraceptive for one year (‘p < 0.05). 

three-hour insulin values were elevated in the young group, while the 
older group had significant elevations of the 0.5, 1 and 3 hour values. 

When subjected to multivariate analysis of variance, glucose values for 
the entire population (n=23) demonstrated a significant increase (p = 
0.02) over the twelve-month interval. As predicted by univariate analysis 
(Figure l), the increase was significant only for women in the older group. 

When analyzed in this manner, fasting and post-challenge insulin val- 
ues did not change significantly over the study interval (p = 0.18). This 
result is not surprising since, as noted above, significant changes in insulin 
levels were limited to fasting and three-hour values. 

Discussion 

Oral contraceptives (OC) were approved for use in the United States in 
1960 and they have become one of the leading methods used for fertility 
control. In their earliest years of use, no known metabolic effects of these 
drugs were recognized. In 1963, an abstract was published which suggested 
that the OC could alter carbohydrate metabolism.2 Subsequently, several 
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FIGURE 2. Mean values for serum insulin during an oral glucose tolerance test in eleven “young” and twelve 

“older” women using a gestodene/ethinyl estradiol oral contraceptive for one year (*p -Z 0.05). 

hundred articles have appeared on this subject. As new formulations of 
drugs are produced, there has been a continuing evaluation of their poten- 
tial metabolic activities. 

Recently, several new progestins have been introduced into the OC for- 
mulations. One of these, gestodene, has had several studies published on 
its effect on carbohydrate metabolism. The results of these studies have 
recently been summarized and, in general, most of the results demonstrated 
minimal changes in glucose and insulin parameters.3 However, only one of 
the nine studies went past six months of treatment; in that study, 19 women 
treated for one year.4 The present study extends these investigations by 
prospectively evaluating a larger group of women after one year of treatment 
with a gestodene-containing OC. The results of this study demonstrate a 
significant elevation of all serum glucose levels during an oral glucose toler- 
ance test and also an elevation of the fasting and three-hour insulin levels. 
While these changes in metabolic parameters have statistical significance, 
the values remain in the normal physiologic range and, therefore, the clini- 
cal significance of these data are unknown. 
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The reason these metabolic parameters changed is open to speculation. 
The subjects’ weight did not change during the year. A further analysis 
of these data demonstrate that the age of the women had an important 
impact on their responses. The glucose changes were confined to the older 
women studied, who also had more insulin values that were altered. What 
aspect of age was responsible for these effects is unknown and will require 
further study. It is recognized that estrogen can improve carbohydrate 
metabolism by preventing destruction of insulin.5 The OC used in this 
study had a relatively low amount of estrogen (30 pg). The androgen- 
progestin type steroids can impair carbohydrate metabolism.6,7 

Gestodene in receptor studies has little estrogen binding but does bind 
to both androgen and progestin receptors.6 The OC studied here, therefore, 
has a low estrogen/progestin-androgen ratio of activity which is what 
tends to adversely affect carbohydrate metabolism, especially in older 
women. Larger and longer duration studies will be needed to determine 
if these effects increase or if they reverse with time. 
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