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Abstract

Emergency contraception was introduced in Nigeria over two decades ago, but few women have used this method even in emergency
situations because of the side effects. To find an acceptable levonorgestrel regimen for emergency contraception in our community, the
two-dose regimen 0.75-mg levonorgestrel 12 h apart (group A) and the single dose 1.5-mg levonorgestrel (group B) were studied in 1118
volunteers. Mild side effects such ag nausea, vomiting, lower abdominal pains, menorrhagia, dizziness, headache, and breast tenderness were
reported. Significantly more women in the high-dose group reported headache, breast tenderness, and heavy menstrual flow. Eleven
pregnancies (1.0%) were reported (7 in grotp A and 4 in group B). The crude relative risk of pregnancies was similar in the two groups
(RR = 9.71, 95% CI = 0.32-1.55; p = 0.05). On the other hand, the estimated effectiveness rate of 86.80% in group A was significantly
lower than the 92.99% for group B (p < 0.05). The pregnancy rates increased with delay in starting treatment and if further acts of
unprotected sexual intercourse took place after treatment. It was concluded that both regimens were effective and safe. © 2002 Elsevier

Science Inc. All rights reserved.
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1. Introduction

The problems of preventing and caring for complications
of unwanted pregnancies in Nigeria, especially among the
youth, continue to generate great concern in various repro-
ductive health management circles [1-4]. The overall con-
traceptive prevalence rate in the country is less than 20%,
and many youths who are at high risk of unwanted preg-
nancies are not using effective contraceptive methods [4,5].
Instead, they prefer to induce abortions as a means of
preventing early motherhood [6,7]. These illegally induced
abortions are performed by poorly trained personnel in
secrecy with attendant risk of sepsis, hemorrhage, organ
damage, and death [1,2,8,9].

To satisfy the unmet contraceptive needs of the youth in
the country, various workers have highlighted the role of
emergency contraception [5,10]. Although emergency con-
traception implies a device not to be used routinely but in
emergency situations [11], the method is helpful to youths
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that engage in sporadic, unplanned, and unprotected sexual
intercourse [5].

The two readily available methods of emergency contra-
ception in Nigeria are the Yuzpe regimen, using combined
high dose of estrogen and progesterone [12], and the
levonorgestrel pill [13]. These pills are obtainable without
prescription. Reports have suggested that levonorgestrel
preparations are better tolerated and more effective than the
Yuzpe regimen [13,14]. The latter is associated with nausea,
vomiting, and fatigue that are likely to affect its acceptabil-
ity and effectiveness [13-15]. On the other hand, levonorg-
estrel-only pills cause anxiety from delay in return of men-
struation and more bleeding problems than the Yuzpe
regimen, although these side effects are rare when used
strictly for emergency contraception [13,14]. Both regimens
are given twice, 12 h apart, within 72 h of sexual exposure
during the ovulation period for those who desire them.
Unfortunately, despite their ready availability, these pills
are rarely used by the youth even in emergency situations
[16]. This is because of the fear of side effects by the youth
[5] and the reluctance by health workers to prescribe them
[10]. In fact, experience in our unit has shown that some
clients would take only the initial dose and default as a
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result of fear and accompanying side effects. This limits the
efficacy of the regimens.

Recently, we noticed that a few of our clients would take
the two levonorgestrel doses at once without major adverse
effects or accidental pregnancies. Therefore, we designed a
prospective study to compare the efficacy and safety of the
standard regimen of levonorgestrel pills (i.e., 1.5 mg in two
split doses taken 12 h apart) with 1.5 mg levonorgestrel
taken once for emergency contraception. This article pre-
sents our findings.

2. Participants and methods

The participants in this study were healthy noncontra-
cepting women in the reproductive age group who requested
emergency contraception, having been sexually exposed
within 72 h of presentation at the family planning clinic,
University College Hospital, Ibadan, and Planned Parent-
hood Federation of Nigeria (PPFN), Ikolaba, Ibadan. They
were recruited if they had regular menstrual cycles of 21-35
days, had intercourse during the ovulation*period, and gave
informed written consent for participation in the study.
Those who were not available for follow-up, were pregnant,
or had contraindications to the use of hormonal contracep-
tive pills were excluded.

The study was double-blind, and participants were ran-
domized into two groups (A and B) using a computer-
generated random table. The medications were packed in
similar boxes, each tagged with the user’s name, and con-
taining two tablets. Group A took the box containing one
0.75 mg levonorgestrel tablet and one similarly-looking,
inactive placebo tablet, taken twice 12 h apart. Group B
took two 0.75 mg levonorgestrel tablets (ie, 1.5 mg
levonorgestrel) at presentation and two placebo tablets 12 h
later. These were administered by a family planning nurse
who was blind to the contents in the boxes. Those who
vomited within 4 h of taking their medication had their last
medication repeated.

After treatment, each participant was advised to abstain
from further acts of sexual intercourse until menstruation
ensued (compliance with this instruction was not enforced)
and to keep a calendar of events such as vaginal bleeding or
spotting, coitus, cycle-day at presentation, vomiting, and
others. Follow-up was continued until menstruation oc-
curred, with home visits in the case of a default,

2.1. Statistical analysis

The sample size was determined according to the method
described by Kirkwood [17] using the failure rate of 1.1%
for levonorgestrel contraceptives (P,) and 7% without the
use of postcoital contraceptives (P,). These figures have
been used in previous reports [18,19]. With Z,=196,2, =
1.28, p = (P, +Py)/2 at statistical power of 90%, the re-

Table 1
Admission characteristics of the subjects in each group
Characteristics Levonorgestrel  Levonorgestrel
regimen A group regimen B group
(n = 545) (n = 573)
Mean age * SD (yrs) 274170 266 =72
Mean body mass index + SD 26.1 £3.5 258 £3.7
(kg/m?)
Mean menstrual cycle length = SD 28.8 + 2.6 285+27
(days)
History of =1 previous pregnancy  66.1% 59.3%
Use of emergency contraception 39.4% 34.9%

quired minimum sample (n) for each group was calculated
to be 543 using the formula:

_ [ZA V2P (1 =P)—Zy P, (1= P)) + P, (I —Po)]’-
e (®,—Pg)

Deliberate oversampling was carried out to allow for de-
faulters. All entries were made on a data card, and computer
analysis was performed using Epi Info version 6.02 (CDC/
WHO, Georgia, USA). Analysis was by intention to treat.
Frequency tables were generated and means * SD was
compared using analysis of variance. Pregnancy rates and
crude relative risks with 95% confidence interval were com-
pared by standard methods. The expected number of preg-
nancies in each group was estimated by multiplying the
number of women having unprotected coitus on each day of
the menstrual cycle by the probability of conception on each
cycle day and the estimated reduction in expected pregnan-
cies calculated. Also, the effectiveness of each rékimen was
calculated using the method developed by Trussell et al.
[20]. The day of ovulation was estimated by subtracting 14
days from the expected date of the next period.

3. Results

The study consisted of 1160 women, with 560 women in
group A and 600 in group B. Of these, 42 women (3.6%)
were completely lost to follow-up and were withdrawn from
final analysis. Of the 1118 women (96.4%) analyzed, 545
women were in group A and 573 women were in group B.
Only 1062 subjects (518 in group A and 544 in group B)
provided enough information to be assessed for side effects
and timing of next menses.

3.1. Admission characteristics/timing of coitus and
treatment

The women in the two groups had similar admission
characteristics (Table 1). About 33% of the women had used
emergency contraceptives in the past, and over 50% of them
had had a previous pregnancy that ended in an abortion or
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Table 2
Side effects reported by women who gave complete information in each

group

Side effects. Group A, % Group B, %
(n = 518) (n = 544)

Nausea 229 243
Vomiting 8.4 7.8
Dizziness 13.9 12.6
Headache 14.5 21.3*
Breast tenderness 8.8 12.9*
Lower abdominal pains 18.3 15.6

Heavy menses 10.5 15.5

* Significant difference (p < 0.05).
Some users reported more than one side effect.

a live birth. Among the women in group A, 255 (46.7%) had
coitus more than one day before the ovulation day, 172
(31.6%) between one day before and one day after the
ovulation day, and 118 (21.6%) more than one day after the
ovulation day. The corresponding number of women in
group B were 280 (48.9%), 185 (32.3%), and 108 (18.8%),
respectively. Thus, the timing of coitus relative to expected
ovulation day was similar in the two groups. The timing of
postcoital contraception relative to the time of expected
ovulation was also similar in the two groups. Treatment
started within 24 h for 60% of the women (320 in group A
and 390 in group B), between 24 h and 48 h for 30% of the
women (190 in group A and 210 in group B), and after 48 h
for 10% of the women (35 in group A and 53 in group B).

3.2. Events occurring after treatment -~

The side effects observed after treatment were nausea,
vomiting, dizziness, headache, breast tenderness, lower ab-
dominal pain, and menorrhagia (Table 2). Women in group
A had more vomiting, dizziness, and lower abdominal pain,
and less nausea, headache, breast tenderness, and increased
menstrual flow than those in group B. Significant differ-
ences (p < 0.05) were seen for headache, breast tenderness,
and heavy menstrual flow only (Table 2).

Menstruation resumed after a similar interval in the two
groups (Table 3). It was early (>7 days before expected
menses) for about 25% of the women, unchanged for 20%,

Table 3

Time of resumption of menstruation after treatment in each group

Day of onset of period relative the Group A, % Group B, %
expected 1st day of period (n = 545) {n = 573)
<=—7 days 29.9 19.9%

-7 to —4 days 14.9 14.8

=3 to +3 days 25.5 30.4*

+4 to +7 days 9.9 9.9

>+7 days 14.9 19.9*

No information 4.9 g |

* Significant difference (p < 0.05).

and delayed (>7 days after expected menses) for 18%.
Areas of significant differences are shown on Table 3.

3.3. Failure of regimen

Eleven intrauterine pregnancies (7 in group A and 4 in
group B) were recorded (Table 4). There were no ectopic
pregnancies. Three women in group A and one in group B
continued with their pregnancies and delivered live healthy
babies, while the others were lost to follow-up. The preg-
nancy rate in group A was 1.28% (0.34-2.2, 95% CI) and in
group B was 0.69% (0.02-1.38, 95% CI). There was no
significant difference in the crude relative risk of pregnancy
in the two groups (RR = 0.71; 0.32-1.55, 95% CI; p >
0.05). The relative risk of pregnancy in group A compared
to group B increased from 0.68 (0.14-3.36, 95% CI) for
=24 h delay in treatment to 0.82 (0.30-2.23, 95% CI) for
49-72 h delay in treatment. The relative risk of pregnancy
for a delay between 24—48 h before treatment was 0.47
(0.09-2.59, 95% CI). These differences were not significant
(p > 0.05). Further acts of sexual intercourse increased the
pregnancy rates in each of the two groups (1.7% vs. 1.1% in
group A, and 1.1% vs. 0.5% in group B). Analysis of the
prevented fraction (1 - observed pregnancies/expected preg-
nancies) gave results that were conclusively similar to those
for pregnancy rates.

The estimated effectiveness rate using the British, North
Carolina, and pooled conception probabilities by cycle day
were as shown in Table 4. With the British conception
probabilities, the effective rate was 87.53% (73.00-94.24%,
95% CI) for regimen A and 93.39% (82.03-97.57%, 95%
CI) for regimen B. With North Carolina concegption proba-
bilities, regimen A had an effectiveness rate of 89.36%
(77.11-96.06%, 95% CI) for all conceptions and 84.09%
(65.78-92.60%, 95% CI) for recognized conceptions. The
corresponding effectiveness rates for regimen B were
94.14% (84.16-97.84%, 95% CI) and 91.52%
(77.07-96.86%, 95% CI), respectively. The effectiveness
rates for the two regimens using the conception probabilities
for all conceptions and recognized conceptions calculated
from pooled British and North Carolina data are as shown in
Table 4. These results indicated that regimen A was signif-
icantly less effective than regimen B (p < 0.05). Both drug
regimens were effective the earlier they were taken before
ovulation.

4. Discussion

This study shows that the levonorgestrel regimens in
both groups A and B are effective for emergency contra-
ception with minimal side effects. Their effective rates were
better than those of combined estrogens and progestins,
judging from reports of previous trials [12,13,21]. The reg-
imen for group B appears more effective than that for group
A, not in terms of raw pregnancy rate or relative risk but in
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Table 4
Comparative estimated effectiveness rates of Groups A and B regimens
Day Cycles Pregs British NC-ac NC-rc Pooled-ac Pooled-rc
Levonorgestrel Regimen A
=7 70 0 Observed pregs 7 7 7 7 7
-6 29 0 (var) 6.71 6.71 6.71 6.71 6.71
-5 30 0 Expected pregs 56.15 65.80 43.99 61.49 53.05
-4 32 0 (var) 58.60 69.22 30.45 31.40 26.76
-3 44 0 Effectiveness rate 87.53% 89.36% 84.09% 88.62% 86.80%
=2 50 0 (var) 0.00242 0.00173 0.00386 0.00188 0.00255
=1 57 0 Lower 95% limit 73.00% 77.11% 65.78% 75.98% 72.07%
0 61 2 Upper 95% limit 94.24% 95.06% 92.60% 94.61% 93.77%
1 54 3
2 32 1
3 35 1
4 51 0
Total 545 7
Levonorgestrel Regimen B
=7 73 0
-6 32 0
=5 35 0 Observed pregs 4 4 4 4 4
-4 39 0 (var) 3.88 3.88 3.88 3.88 3.88
-3 48 0 Expected pregs 60.55 68.31 47.16 65.20 57.05
=2 53 0 (Varl 66.70 71.46 33.05 34.19 30.02
e | 63 0 Effectiveness rate 93.39% 94.14% 91.52% 93.87% 92.99%
0 54 2 (var) 0.00114 0.00088 0.00185 0.00094 0.00124
1 65 1 Lower 95% limit 82.03% 84.16% 77.07% 83.63% 81.25%
2 35 1 Upper 95% limit 97.57% 97.84% 96.86% 97.70% 97.38%
3 35 0
4 40 0
Total 573 4

terms of effectiveness rate, which is more relevant in as-
sessing the effectiveness of emergency contraceptives [20].
This result may be different if those women lost to fol-
low-up became pregnant and were considered. For example,
if no pregnancy occurred among the 15 women who were
withdrawn from analysis in group A and at least 5 pregnan-
cies occurred among those withdrawn in group B, the result
would not be significant. Other examples of extreme cases
with a reversal of the effect are no pregnancy among the 15
women lost to follow-up in group A and at least 12 preg-
nancies or at most 27 pregnancies among those lost to
follow-up in group B. Conversely, in the best-case scenario
(i.e., no pregnancy in all those lost to follow-up), the result
would be identical to our findings.

The earlier either levonorgestrel regimen was given fol-
lowing sexual intercourse, the greater its efficacy. This
influence of timing of treatment on the efficacy of emer-
gency contraceptives has been reported in studies elsewhere
[22]. As in the WHO study [22], an inverse relationship
between the efficacy of treatment regimens and the time of
treatment following unprotected sexual intercourse was
seen in the present study. The clustering of pregnancies
around predicted ovulation validates the concept of concep-
tion probabilities in this study. In view of the biologic
variability in cycle length and the need to rely on calculated
estimates of the day of ovulation, the occasional pregnan-

cies following intercourse outside the fertile period is to be
expected. Our low pregnancy rates with the two regimens
are comparable with the rates quoted for levonorgestrel
trials in studies elsewhere [13,22,23]. The variables that
were likely to affect the pregnancy rates in this study in-
clude the distribution of the timing of intercourse with
respect to ovulation among the participants, the proportion
of women in the less fertile age groups, and the proportion
that had unprotected sexual intercourse as opposed to failure
of the barrier method being used.

Side effects from the contraceptives are very likely to
affect their acceptability by users. The group B women who
took a larger dose of levonorgestrel at once suffered from
headaches, breast tenderness, and menorrhagia more than
those in group A. These side effects are features of proges-
terone-only contraception that are dose-dependent and are,
therefore, not surprising. The side effects encountered in
both groups were similar to those reported in the WHO trial
in 1998 [13] and have been shown to be unrelated to the
number of levonorgestrel tablets taken but varied markedly
between regions. It seems that strength of a single dose of
levonorgestrel tablets has influence on some of the side
effects and individual reactions to the regimens are quite
important. However, it is reassuring that the side effects
encountered in this study were minimal and did not have a
lasting effect on the individuals. Thus, they are unlikely to
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prevent the use of either regimen for emergency contracep-
tion among those who need protection from unwanted preg-
nancies. We reported a delay in return of menstruation
beyond 7 days in 195 women in this study. Such delays can
be worrisome to some women who are already concerned
about the possibility of an unintended pregnancy. Therefore,
information about this important event is essential when
counseling potential users.

In conclusion, both regimens of emergency contracep-
tion evaluated in this study are effective, with the single 1.5
mg levonorgestrel (regimen B) appearing more effective
than the split doses of 0.75 mg taken twice 12 h apart
(regimen A). However, acceptable minor inconveniences
were encountered with regimen B. The earlier each regimen
is given after unprotected sexual intercourse, the more the
efficacy. These two regimens will add to the contraceptive
armamentarium of our clientele, especially the youth. The
choice of which regimen to use will depend on various
factors that include the client’s choice and her motivation to
repeat a second dosage.

Acknowledgments

We are grateful to the participants who took part in this
study and the health workers in the recruiting centers for
their immense contributions. The statistical analysis in this
study was carried out with the help of Professor Bamgboye,
of Medical Biostatistics Unit, University College Hospital,
Ibadan, Nigeria.

References

[1] Megafu U, Ozumba BC. Morbidity and mortality from induced abor-
tion at the University of Nigeria Teaching Hospital, Enugu: a five-
year review. Int ] Gynaecol Obstet 1991;34:163-7.

[2] Ladipo OA. Illegal abortion and cffect on medical practice and public
health in Nigeria. In: Landy U, Ratman SS, editors. Prevention and
treatment of contraceptive failure. New York: Plenum, 1986. p. 53—
60,

[3] Adewole IF. Trends in post-abortal mortality and morbidity in
Ibadan, Nigeria. Int J Gynaecol Obstet 1992;38:115-8.

[4] Nigeria Demographic and Health Survey, 1999, National Population
Commission, Abuja, 2000.

[5] Arowojolu AO, Adekunle AO. Perception and practice of emergency
contraception by post-secondary school students in southwest Nige-
ria. Afr J Reprod Health 2000:56—65.

[6] Otoide VO, Oronsaye F, Okonofua FE. Why Nigerian adolescents
seck abortion rather than contraception: evidence from focus-group
discussions. Stud Fam Plan 2001;27:77-81.

[7] Ujah IAO. Sexual activity and attitudes toward contraception among
women seeking termination of pregnancy in Zaria, Northern Nigeria.
Int J Gynaecol Obstet 1991;35:73-7.

[8] Adetoro OO. Septic induced abortion at Ilorin, Nigeria: an increasing
gynaecological problem in developing countries. Asia-Oceanic J Ob-
stet Gynaecol 1986;12:201-5.

[9] Barbin L, Kemp J, Obunge O, et al. Reproductive tract infections and
abortions amongst girls in rural Nigeria. Lancet 1995;8945:300—4.

[10] Adekunle AO, Arowojolu AO, Adedimeji AA, Okunlola MA. Emer-
gency contraception: survey of knowledge, attitudes, and practice of
health care professionals in Ibadan, Nigeria. J Obstet Gynaecol 2000;
20:288-93.

[11] Webb A. Emergency contraception. Fertil Cont Rev 1995;4:3-7.

[12] Yuzpe AA, Percival-Smith R, Rademaker AW. A multicentre clinical
investigation employing ethinylestradiol combined with dl-norgestrel
as a postcoital contraceptive agent. Fertil Steril 1982;37:508-13.

[13] World Health Organization. WHO Task Force on Postovulatory
Methods of Fertility Regulation. Randomised controlled trial of
levonorgestrel versus Yuzpe regimen of combined oral contraceptives
for emergency contraception. Lancet 1998;9126:428-33.

[14] Ho PC, Kwan MSW. A prospective randomized comparison of
levonorgestrel with Yuzpe regimen in post-coital contraception. Hum
Reprod 1993;8:89-92.

[15] Van Look PFA, von Hertzen H. Emergency contraception. Brit Med
Bull 1993:49:158-70.

[16] Arowojolu AO, Adekunle AO. Knowledge and practice of emergency
contraception among Nigerian youths. Int J Gynaecol Obstet 1999;
66:31-2.

[17] Kirkwood BR. Calculation of required sample size. In: Kirkwood BR,
editor. Essentials of medical statistics. Malden, MA: Blackwell Sci-
entific, 1988. p. 191-200.

[18] Ellertson C. History and efficacy of emergency contraception: beyond
Coca-Cola. Int J Fam Plann Perspec 1996;22:52—-6.

[19] Helena VH, Paul FAVL. Rescarch on new methods of emergency
contraception. Int J Fam Plann Perspec 1996;22:62-8.

[20] Trussel J, Rodriguez G, Ellertson C. New estimates of the effective-
ness of Yuzpe regimen of emergency contraception. Contraception
1998;55:363-9.

[21] Dixon GW, Schlesselman JJ, Ory HW, Blye RP. Ethinylestradiol and
conjugated estrogens as post-coital contraceptives. JAMA 1980;244:
1336-9.

[22] World Health Organization. Task Force on Postovulatory Methods of
Fertility Regulation: special programme of research development and
research training in human reproduction. Post-coital contraception
with levonorgestrel during the periovulatory phase of the menstrual
cycle. Contraception 1987;36:275-85.

[23] He C, Shi Y, Xu J, Van Look PFA. A multicentre clinical study on
two types of levonorgestrel tablets administered for post-coital con-
traception. Int J Gynaecol Obstet. 1991;36:43-8,



