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Abstract 

A comparative study of the effects of a monophasic and 
a triphasic oral contraceptive containing ethinylestradiol 
(EE) and levonorgestrel (LNG) on lipid and lipoprotein 
metabolism was conducted on 45 Singapore women under the WHO 
Special Programme of Research in Human Reproduction. The 
women were randomly allocated to one of the two pill 
groups - a triphasic preparation containing low doses of LNG 
and EE in various proportions and a monophasic preparation 
of 150 pg LNG and 30 )Lg EE, and an additional 18 women, 
choosing to use IUDs, were recruited as controls. Blood 
samples were taken at admission, 3 and 12 months thereafter. 

For both pill groups, total cholesterol decreased with 
duration of use, while HDL cholesterol decreased slightly at 
3 months and thereafter increased. LDL cholesterol 
decreased slightly at 3 months, returning to baseline at 12 
months for the monophasic group, while remaining unchanged 
at 12 months for the triphasic group. The monophasic 
preparation appeared to lower total, LDL and HDL 
cholesterols to a greater extent at 3 months than the 
triphasic preparation. Compared with IUD users, for the 
monophasic group, both total and HDL cholesterols were 
significantly lower at 3 months and HDL and LDL cholesterols 
were lower at 12 months. In addition, ratios of HDL 
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cholesterol/LDL cholesterol and HDL cholesterol/total 
cholesterol were significantly lower at 12 months. Changes 
in triglycerides were minimal for both pill groups. 
However, at 3 months, triglycerides for the triphasic group 
were significantly higher than the IUD users, but this 
observation was not of any clinical importance since 
comparison of changes with their respective pretreatment 
values were not statistically significant. These results 
indicate that these changes are related to the dosage and 
estrogen-proqestoqen ratio of the preparation. Furthermore, 
the monophasic preparation may have a disadvantage over the 
triphasic preparation since it appears to cause more 
disturbance in lipid metabolism. However, it is noted that 
these changes in lipids and lipoproteins were minimal and 
did not appear to be of any clinical significance. 

Introduction 

One of the side effects of oral contraceptives is 
change in lipid and lipoprotein metabolism (1,2)- 
Disturbance in lipid and lipoprotein metabolism is one of 
the risk factors for the development of cardiovascular 
diseases (1,3). Further epidemiological studies have shown 
a relation between the use of oral contraceptives and an 
increased risk of cardiovascular diseases (4-6). 

The changes in lipid and lipoprotein metabolism depend 
on the formulation, dosage and duration of use of the oral 
contraceptives (7,8). With the many preparations available 
in the market, it is necessary to assess the effects of the 
various formulations on lipid and lipoprotein metabolism, 
especially in the developing countries where relatively 
fewer studies have been conducted. 

As a WHO Collaborating Centre for Research in Human 
Reproduction, the Department of Obstetrics and Gynaecoloqy, 
National University of Singapore, participated in a 
randomised double-blind study of the effects of two oral 
contraceptive preparations on lipid and lipoprotein 
metabolism under the WHO Special Programme of Research in 
Human Reproduction. The two contraceptive preparations 
contained the same estrogen (EE) and progestogen (LNG) in 
different dosages, one given at a fixed dose (monophasic) 
and the other at varying doses (triphasic) within a cycle. 
The aim of the study was to ascertain whether the two 
preparations had different effects on lipid and lipoprotein 
metabolism and, if so, whether these differences were due to 
a lower overall estrogen dosage or to a change in steroid 
ratio during the treatment cycle. 
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Materials and Methods 

Contracevtive Dills 

The following formulations were used: 

a) Monophasic - LNG 150 kg + EE 30 ug 21 days 
b) Triphasic - LNG 50 pg + EE 30 ug 6 days 

LWG 75 kg + EE 40 ug 5 days 
LNG 125 kg + EE 30 /.&g 10 days 

Subjects 

Subjects were recruited from the outpatient clinics of 
the University Department of Obstetrics and Gynaecology, 
Kandang Kerbau Hospital. They were screened according to an 
eligibility criteria set up for the study. The subjects 
were healthy female volunteers between ages 18-35 with no 
known or suspected diabetes, liver diseases or 
thromboembolic disorders and at least 70 days post-partum at 
time of admission. A total of 45 subjects was recruited and 
was randomly allocated to one of the two pill preparations 
(21 to the monophasic group and 24 to the triphasic group). 
An additional group of 18 subjects choosing to use IUDS was 
recruited as controls. 

Blood samples were taken on admission, and 3 and 12 
months after pills or insertion of IUDs. Venous blood was 
collected between day 15-26 of the menstrual cycle after an 
overnight fast of 12 hours. Each subject also received a 
physical examination at each of these visits. 

Laboratorv vrocedures 

Procedures for lipid and lipoprotein analyses were 
standardized methods used at the Sahlgrens Hospital, 
Gottenburg, Sweden (WHO Reference Laboratory for lipid 
methodologies for this study) and were monitored by both 
internal and external quality control schemes (9) operated 
for the Special Programme by the WHO Collaborating Centre of 
Research and Reference Service in Clinical Chemistry in 
Birmingham. Details of the methods are as given below. 

Serum lipids 

Total cholesterol was analysed according to the 
enzymatic method of Trinder (10) using Boehringer-Mannheim 
test combination kits. Triglycerides were estimated 
according to the method of Bucolo and David (11) using 
Boehringer-Mannheim test combination kits. 
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Serum lioooroteins 

Preparative ultracentrifugation of serum was performed 
at 4OC and 105,000 g for 22 hours using a gradient method 
which is a modification of the method described by Walten et 
al. (12). Samples were prepared by layering 5 ml of 2M NaCl 
into a 13 ml cellulose acetate (U) tube. This was followed 
by 4 ml of serum and 3 ml of 1M NaCl. The tubes were capped 
and then centrifuged using a Beckmann 50 Ti rotor. After 
centrifugation, 3 fractions, viz. very low density 
lipoproteins (VLDL), low density lipoproteins (LDL) and high 
density lipoproteins (HDL), were identified and separated by 
slicing and aspirating with a 5 ml plastic syringe and 
needle. Each aspirated fraction was transferred to a 5 ml 
graduated plastic tube and made up to the 5 ml mark with 
more saline (1M). Total cholesterol was estimated in each 
of the fractions using the method described under "Serum 
lipids". 

Statistical methods 

On admission, mean differences of quantitative 
characteristics between each group were assessed by one-way 
analysis of variance while for qualitative characteristics, 
percentage differences were assessed by Chi-squared test 
with Yate's correction where necessary. For differences in 
longitudinal data (for the 3 visits), their interactions 
were analysed by analysis of variance with admission value 
as covariate using the SAS computer package. Specific 
comparisons between any two means were then made using the 
t-test. The comparison in longitudinal data was restricted 
to those subjects who completed the study. 

Results 

Table I shows the number of subjects recruited, 
discontinued before 12 months and those who completed the 
study by treatment group. Of the 63 women recruited into 
the study, a total of 18 discontinued before the end of the 
study, leaving 15 in each group who completed the study. 

Admission characteristics 

Table II shows mean values of quantitative variables at 
admission for each of the three treatment groups. The mean 
age of the women using an IUD was about 3 years greater than 
the women on the pills. Despite this difference in mean 
age, there was no significant correlation between age and 
other response variables. Except for HDL cholesterol, basal 
lipid and lipoprotein levels were not different between 
groups. HDL cholesterol was significantly higher in women 
on monophasic than in the triphasic or IUD users. There 
were no differences in other physical parameters such as 
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TABLE I. Numbers of subjects recruited, completed study and 
discontinued from study before 12 months (by group) 

TREATMENT GROUP 

Triphasic Monophasic IUD Total 

Total discontinued 9 6 3 18 

Completed study 15 15 15 45 

Total recruitment 24 21 18 63 

parity (number of live births), blood pressure, weight, 
height, etc. 

Except for a difference in previous use of 
contraception, the percentages of previous users being 
significantly lower in the monophasic group than the IUD 
users (Table III), there were no significant differences in 
other qualitative variables between all treatment groups. 

Chancres in lipid and liwowrotein fractions with 
contracewtive use and time 

Total cholesterol 

The interaction between use of different types of 
contraceptives and duration of use on total cholesterol was 
highly significant (p ~0.01). In users of IUD and triphasic 
pills, total cholesterol levels decreased with duration of 
use, while those taking monophasic pills showed a decrease 
initially at 3 months and increased slightly thereafter 
(Table IV and Fig. 1). The monophasic group had 
significantly lower mean values at 3 months than the 
triphasic and IUD groups. At 12 months, however, mean 
values between groups did not differ significantly. 

Trislvcerides 

Minimal changes were observed in triglyceride response 
in all treatment groups. Triglycerides remained unchanged 
or decreased slightly with duration of use (Table V and Fig. 
2) - At 3 months, mean value for the triphasic group was 
significantly higher than the IUD group, but this difference 
diminished at 12 months. 
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TABLE II. Comparison of admission characteristics of treatment groups; 
quantitative characteristics (mean + SD) 

TREATMENT GROUP 
Statistical sig. 

(1) (2) (3) of differences 
Variable Triphasic Monophasic IUD -__------------- 

(n = 24) (n = 21) (n q 18) Over- 1 12 
__---------------_------------------ all vs vs vs 
x SD x SD x SD 2 3 3 

Age (years) 25.7 2.2 

Number of 
live births 1.34 0.71 

Number of 
abortions 0.25 0.44 

Systolic BP 

(mm Hg) 107.6 9.4 

Diastolic BP 

(mm Hg) 68.7 7.9 

Weight (kg) 50.8 7.4 

Height (cm) 158.5 5.1 

Quetelet Index 2.02 0.26 

Total chol 
(mmol/l) 5.2T 0.84 

Triglycerides 
(mmol/l) 1.01 0.32 

VLDL chol 
(mmol/l) 0.52 0.25 

LDL chol 
(mmol/l) 2.62 0.70 

HDL chol/ 
(mmol/l) 1.33 0.22 

HDL chol/ 
LDL chol 0.55 0.21 

HDL chol/ 
Total chol 0.26 0.06 

25.3 3.4 28.7 2.i *** ** *** 

1.33 0.65 1.83 0.98 

0.14 0.34 0.22 0.55 

107.2 9.4 105.6 13.2 

69.8 8.8 69.8 10.4 

51.3 6.3 52.7 7.8 

156.2 4.5 156.9 6.2 

2.10 0.23 2.13 0.25 

5.80 1.02 5.49 0.84 

1.06 0.64 1.11 0.58 

0.61 0.54 0.64 0.30 

2.66 0.64 2.68 0.63 

1.56 0.29 1.29 0.29 ** ** ** 

0.63 0.28 

0.27 0.06 

0.52 

0.24 

0.20 

o.oi 

** p<O.Ol; *** pio.001 
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TABLE III. Comparison of admission characteristics of treatment 
groups; qualitative variables (percentages) 

TREATMENT GROUP 
Statistical sig. 

(1) (2) (3) of differences 
Variable Tripbasic Monophasic IUD ------_-_------- 

(n = 24) (n = 21) (n = 18) Over- 1 1 2 
all vs vs YS 

2 3 3 
--------------------------------------------------------______________ 

Outcome of last pregnancy: 

Live birth 95.8 85.7 94.4 
Abortion 4.2 9.5 5.6 

Ever used contraception: 

Yes 87.5 71.4 100.0 

Last contraceptive method used: 

Condom 
Pill 
IUD 
Other 

Ever used OC: 

79.1 61.9 88.8 
4.2 0.0 5.6 
0.0 0.0 5.6 
4.2 9.5 0.0 

Yes 38.1 26.7 38.9 

Drinking: 

Yes 12.5 0.0 0.0 

Smoking: 

Yes 0.0 0.0 0.0 

* 

* p co.05 

HDL cholesterol 

There were no significant changes between contraceptive 
use and duration in HDL cholesterol for all the treatment 
groups (Table VI and Fig. 3). All groups responded 
similarly with a slight decrease at 3 months and thereafter 
increased. However, the use of different types of 
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TABLE TV. Total cholesterol in mmol/l (mean and SE at onset, 3 and 12 

months of treatment); Sample size is 15 for each treatment croup 

Observed values at .Adjusted'1) values at 
-------------------------------- ______________________ 

Onset. 3 months 12 months 3 months 12 months 

Treatment 

group s SE x SE x SE x SE s SE 

Triphasic 5.38 0.23 4.89 0.23 4.68 0.20 4.99 0.18 4.77 0.14 

Monophasic 5.78 0.23 4.85 0.23 4.97 0.20 4.69 0.18 4.82 0.11 

IUD 5.43 0.23 5.36 0.23 4.78 0.20 5.42 0.18 4.84 0.14 
_____________________________------___________-------____----------___ 

Statistical significance 
of group differences(z) 

Triphasic 
vs IUD 

Elonophasic 
vs IUD ** 

(1) Adjusted for differences at onset between treatment sroups using 
analysis of covariance method; (2) ** P <O.Ol 

contraception had a significant effect on HDL cholesterol at 
3 and 12 months (p ~0.01). Mean values for the two pill 
groups were lower than that for the IUD group and was 
significantly different for the monophasic group on both 

occasions. 

LDL cholesterol 

A significant interaction between contraceptive use and 
duration of use was observed in LDL cholesterol (p CO.05). 
For both pill groups, the mean values decreased slightly at 
3 months but increased or remained unchanged at 12 months, 
whereas with the IUD group, changes were in the opposite 
direction (Table VII and Fig. 4). Use of different types of 
contraception had no significant effect on LDL cholesterol. 

HDL cholesterol/LDL cholesterol 

There was no significant interaction between 
contraceptive use and duration of use for the ratios of HDL 
cholesterol/LDL cholesterol. While the two pill groups 
showed no marked changes in mean values throughout the 
study, the IUD group showed increases at 3 and 12 months 
which made its mean level at 12 months higher than both pill 

groups, but significantly so only in the case of the 
monophasic group (Table VIII and Fig. 5). 
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Figure 1. Mean total cholesterol (adjusted value + SEM) in 
women on triphasic and monophasic oral contraceptTves and IUD. 
Sample size is 15 for each treatment group. Statistical signi- 
ficance (~~0.01) between monophasic and IUD groups at 3 months. 

HDL cholesterol/total cholesterol 

Similar responses were observed for the ratios of HDL 
cholesterol/total cholesterol as for HDL cholesterol/LDL 
cholesterol (Table IX and Fig. 6). A significantly lower 
ratio was observed for the monophasic group than the IUD 
group at 12 months. 

Discussion 

Admission characteristics 

Except for age, the three groups of women were matched 
for other physical parameters such as weight, height, 
parity, etc. Although lipid profiles change with age 
(13,14), the minimal difference in mean age (about 3 years) 
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TABLE V. Triglycerides in mmol/l (mean and SE at onset,3 and 12 months 
of treatment); Sample size is 15 for each treatment group 

Observed values at Adjusted") values at 
_____-------------------~------- ---------------------- 

Onset 3 months 12 months 3 months 12 months 

Treatment 

group x SE x SE x SE x SE x SE 

Triphasic 1.08 0.09 1.08 0.08 0.85 0.08 1.05 0.06 0.82 0.07 

Monophasic 0.96 0.09 0.91 0.08 0.89 0.08 0.94 0.06 0.91 0.07 

IUD 1.01 0.09 0.82 0.08 0.71 0.08 0.82 0.06 0.71 0.07 

Statistical significance 
of group differencesc*J 

Triphasic 
vs IUD * * 

Monophasic 
vs IUD 

___________________________-_-_-------_--_----------------_----------- 

(1) Adjusted for differences at onset between treatment groups using 
analysis of covariance method; (2) * p <O-O5 

TABLE VI. HDL cholesterol in mmol/l (mean and SE at onset, 3 and 12 
months of treatment); Sample size is 15 for each treatment group 

Observed values at Adjusted'ij values at 

Onset 3 months 12 months 3 months 12 months 

Treatment 

group I( SE x SE x SE x SE x SE 

Triphasic 1.33 0.07 1.27 0.05 1.33 0.07 1.30 0.05 1.38 0.06 

Monophasic 1.57 0.07 1.21 0.06 1.34 0.08 1.15 0.05 1.25 0.07 

IUD 1.33 0.07 1.37 0.05 1.43 0.07 1.39 0.05 1.47 0.06 
-----------~---------------------------------------------------------- 

Statistical significance 
of group differences'*) 

Triphasic 
YS IUD 

Monophasic 
vs IUD * * ** * 

(1) Adjusted for differences at onset between treatment groups using 
analysis of covariance; (2) * p CO.05; ** p<O.Ol 
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Figure 2. Mean triglycerides (adjusted value + SEM) in women on 
triphasic and monophasic oral contraceptives and IUD. Sample 
size is 15 for each treatment group. Statistical significance 
(~(0.05) between triphasic and IUD at 3 months. 

in this study did not contribute to any biological 
importance since there was hardly any correlation with lipid 
levels or other response variables. Except for HDL 
cholesterol, basal lipid and lipoprotein levels were similar 
in all groups. Basal HDL cholesterol was higher in the 
monophasic group. This group also had the least percentage 
of oral contraceptive users. Moreover, none had used pills 
as the last method of contraception compared to 4-5% of 
users in the other two groups. It is possible that these 
differences could have contributed to the difference in 
basal HDL cholesterol. 

Lipids and lipoproteins 

Levonorgestrel has anti-estrogenic and androgenic 
effects and is known to lower total and HDL cholesterol and 
increase LDL cholesterol (15-17), whereas estrogen has the 
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Figure 3. Mean HDL cholesterol (adjusted value 2 SEM) in women 
on triphasic and monophasic oral contraceptives and IUD. Sample 
size is 15 for each treatment group. Statistical significance: 
pLO.01 and ~(0.05 between monophasic and IUD groups at 3 and 12 
months respectively. 

reverse effect (18,19). In the present study, while both 
pill groups had lower total and HDL cholesterols than the 
IUD group, the depression was greater with the monophasic 
preparation and was significant statistically at 3 months. 
These observations agree with the higher androgenicity of 
this preparation contributed by a higher progestogen 
concentration (LNG:EE = 5 compared to a varying ratio of 1.7 
to 4.2 in the triphasic preparation). 

Ratios of LDL cholesterol/HDL cholesterol (or HDL 
cholesterol/LDL cholesterol) and HDL cholesterol/total 
cholesterol have been shown to be of greater predictive 
value in risk of cardiovascular disease than the individual 
total or HDL cholesterols (20,21). In particular, a low LDL 
cholesterol/HDL cholesterol was shown to be associated with 
longevity and decreased morbidity of myocardial infarction 
in patients with familial hypo-beta and hyper-alpha 
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TABLE VII. LDL cholesterol in mmol/l (mean and SE at onset, 3 and 12 
months of treatment); Sample size is 15 for each treatment group. 

Observed values at Adjusted") values at 

Onset 3 months 12 months 3 months 12 months 

Treatment 

group x SE x SE x SE s SE x SE 

Triphasic 2.64 0.17 2.52 0.19 2.53 0.18 2.52 0.17 2.54 0.13 

Monophasic 2.70 0.18 2.46 0.19 2.71 0.18 2.44 0.17 2.67 0.14 

IUD 2.60 0.17 2.62 0.19 2.36 0.18 2.64 0.17 2.39 0.13 

(1) Adjusted for differences at onset between treatment groups using 
analysis of covariance. h:o statistical significance between treatment 
groups. 

3.0 

I 
2.9 -- 

=; 2.8 -- 
. 

$ 2.7 -. 

2 : 2.6 -. 

Y 

% .2.5 -- 

B 

v 2 2.4.. 

$ 2.3 .- 

i 

2.2 -~ 

2.1 ’ 1 
0 3 12 

Duration of treatment (months) 

- Triphasic 

-- Monophasic 

______ IUD 

Figure 4. Mean LDL cholesterol (adjusted value t SEM) in women 
on triphasic and monophasic oral contraceptives and IUD. Sample 
size is 15 for each treatment group. NO statistical signifi- 
cance between treatment groups. 
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TABLE VIII. HDL cholesterol/LDL cholesterol (mean and SE at onset, 3 
and 12 months of treatment); Sample size is 15 for each treatment 

group 

Observed values at Adjusted'" values at 
________________________________ ----_______----------- 

Onset 3 months 12 months 3 months 12 months 

Treatment 

group x SE x SE x SE x SE x SE 

Triphasic 0.55 0.07 0.59 0.06 0.58 0.05 0.60 0.06 0.60 0.04 

Monophasic 0.64 0.07 0.52 0.07 0.52 0.06 0.49 0.06 0.49 0.05 

IUD 0.55 0.07 0.55 0.06 0.64 0.05 0.57 0.06 0.66 0.04 
_____________________________------__________-------________-_-------- 

Statistical significance 
of group differences(*) 

Triphasic 
vs IUD 

Monophasic 
vs IUD ** 

(1) Adjusted for differences at onset between treatment groups using 
analysis of covariance; (2) ** p CO.01 

TABLE IX. HDL cholesterol/total cholesterol (mean and SE at onset, 3 
and 12 months of treatment); Sample size is 15 for each treatment 

group 

Observed values at Adjusted'11 values at 
______________________-------___ ---_____-------------- 

Onset 12 weeks 48 weeks 12 weeks 48 weeks 
_____________________--------________-------_________-- 

Treatment 

group x SE x SE x SE x SE s SE 

Triphasic 0.25 0.02 0.27 0.02 0.29 0.02 0.28 0.01 0.30 0.01 

Monophasic 0.28 0.02 0.26 0.02 0.28 0.02 0.25 0.01 0.26 0.01 

IUD 0.25 0.02 0.26 0.02 0.30 0.02 0.2i 0.01 0.31 0.01 

Statistical significance 
of groun differencesc2) 

Triphasic 
vs IUD 

Monophasic 
vs IUD ** 

(1) Adjusted for differences at onset between treatment groups using 
analysis of covariance method; (2) ** p ~0.01 
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Figure 5. Mean HDL/LDL cholesterol ratios (adjusted value + 
SEM) in women on triphasic and monophasic oral contraceptives 
and IUD. Sample size is 15 for each treatment group. Statistic- 
al significance (p<O.Ol) between monophasic and IUD groups at 
12 months. 

lipoproteinemia (22). Although there was no marked 
interaction of contraceptive use with duration on the ratios 
of HDL cholesterol/LDL cholesterol or HDL cholesterol/total 
cholesterol in our study, both ratios for the monophasic 
preparation were significantly lower than the IUD users. 
However, these ratios, when compared with the respective 
pretreatment value, did not show any statistical 
significance. Moreover, these differences have been 
emphasized by the slight increase of these ratios in the IUD 
users. 

Minimal changes in triglycerides were observed with 
contraceptive use and duration. However, at 3 months, both 
pill groups had higher mean values than the IUD group but 
were only statistically significantly so with the triphasic 
group. This difference could be explained by the higher 
estrogen content of the triphasic preparation which is known 
to increase triglycerides (23,24). As with the HDL 
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Figure 6. Mean HDL/total cholesterol ratios (adjusted value + 
SEM) in women on triphasic and monophasic oral contraceptives 
and IUD. Sample size is 15 for each treatment group. Statistic- 
al significance (~(0.01) between monophasic and IUD groups at 
12 months. 

cholesterol/LDL cholesterol or HDL cholesterol/total 
cholesterol, these differences compared with their 
respective pretreatment values did not indicate any 
statistical significance. 

It was noted that in IUD users, a decreasing trend with 
duration was observed for total cholesterol and 
triglycerides. These changes could not be explained either 
by seasonal variations or laboratory factors. Although all 
subjects were recruited after a pregnancy, it is very 
unlikely that the trend could be due to the effects of 
pregnancy. All subjects were admitted into the study only 
after 70 days or more post-partum and must have had at least 
2 regular menstrual cycles. Further, any effects of 
previous oral contraceptive formulations would have been 
eliminated. All subjects were also non-smokers and were not 
breast-feeding at admission. 
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Previous results from a multicentre study (which 
included Singapore) of the metabolic study of two oral 
contraceptive preparations for 3 and 12 months, of which the 
monophasic preparation LNG150+EE30 was one of the 
preparations studied, showed an overall increase in 
triglycerides, no significant changes in total cholesterol 
and significant decreases in HDL cholesterol (25). Results 
from Singapore (done in our department) showed significant 
decreases in total cholesterol, while changes in 
triglycerides (non-significant increases) and HDL 
cholesterol (slight increase at 3 months, returning to 
baseline by 12 months) were minimal. These results are 
similar to our present observations except that for HDL 
cholesterol, a statistically significant decrease was 
observed in the present study. However, a parallel trend 
with duration of use was observed (decrease at 3 months, 
increase at 12 months, but still below baseline for the 
present study) and the observed difference could be related 
to a higher sample size in the former study (28 compared to 
15). Results from other centres showed similar responses. 
Minimal changes in total cholesterol and triglycerides were 
observed by Ahren et al. (26) in 18 women on the monophasic 
preparation over 3, 6 and 12 months of use. Total 
cholesterol decreased and triglycerides increased non- 
significantly with time. HDL cholesterol was decreased at 3 
and 6 months (significantly at 6 months), returning to 
baseline by 12 months while LDL cholesterol changed in the 
reverse direction, being significantly higher at both 3 and 
6 months. With the triphasic preparation, others have 
observed minimal changes after 3 or 6 months' use 
(14,27,28). 

Differences between triphasic and various fixed dose 
(monophasic) preparations of LNG+EE were observed by 
Larsson-Cohn and colleagues (29) during a 1, 3 and 6 months' 
study. Total and HDL cholesterols were lower in the groups 
on fixed dose preparations, while triglycerides were 
increased in all groups. Similar to our findings, these 
relative changes were related to the LNG/EE ratios. 

In conclusion, the effects of the triphasic and 
monophasic contraceptive preparations of LNG and EE on lipid 
and lipoprotein metabolism depend on the concentration of 
the estrogen and progestogen components. The monophasic 
preparation, being more androgenic, decreases total and HDL 
cholesterol to a greater extent than the triphasic 
preparation which in turn causes lower ratios of HDL 
cholesterol/LDL cholesterol and HDL cholesterol/total 
cholesterol in the monophasic group relative to IUD users. 
These results indicate that the monophasic preparation may 
have a disadvantage over the triphasic preparation since it 
appears to cause more disturbance in lipid metabolism. 
However, observations of changes with duration for any 
preparation do not indicate any significant deterioration of 
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these ratios and may not imply any clinical significance. 
Futhennore, the observed mean values in lipids and 
lipoproteins are well within the normal ranges. However, it 
does not exclude the possibility that some persons may fall 
out of the normal range, and precautions must be taken in 
subjects with initial low HDL cholesterol intending to use 
these formulations. Relative changes in triglycerides also 
confirm the observation that differences between groups are 
a result of the different estrogen-progestogen ratio. These 
differences were due to a lower estrogen and a higher 
progestogen concentration in the monophasic preparation 
relative to the triphasic preparation. 
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