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Abstract 

A three-year clinical evaluation of Norplant implants in Singaporean acceptors 
shows that no pregnancy occurred during the first three years of use. The 
continuation rate at the end of three years was 69%. Desire for planned 
pregnancy and disruption of menstrual rhythm were the two main reasons for 
implant removal during the three years. The post-removal conception rate in 
women desiring pregnancy was 94.1% at the end of one year. It thus appears 
that Norplant offers a highly effective, safe, acceptable and reversible method 
of contraception. 

Introduction 

NorplantR cubdermal implants are Silastic implants containing levonorgestrel. 
Norplant implants are currently undergoing clinical trials in several countries, 
including Singapore. The primary objective of this clinical study is to evaluate the 
efficacy, safety, acceptability and reversibility of Norplant implants among 
Singaporean women. 

Methodology 

Enrollment of ie cases began in May 1985, and 100 women were recruited by 
November 1985. This report is based on data from clinic visits through November 
1988. 

In recruiting acceptors, the principal selection criteria used by the Population 
Council's International Ccr.mittee for Contraceptive Research were followed. 
Acceptors in the study had to be between 18 and 40 years of age, sexually active, of 
demonstrable fertility (at least one birth), neither pregnant nor breastfeeding at the 
time of insertion, having not used any long-acting steroidal contraception in the six 
months prior to insertion, and having none of the standard contraindications to the 
use of steroids. They Should be easily followed-tp on a regular basis and also be 
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agreeable to using no other contraceptives during the study period.
Women who met all the criteria for inclusion, were fully informed about the purpose of the study risksand the and benefits associated with the use of thiscontraceptive method. Each woman who volunteered to participate in the study wasrequested to give informed consent by signing a Volunteer Agreement. Each acceptorwas also given a complete medical examination before insertion and on subsequent

follow-up visits. 
Acceptors were asked to maintain diaries of menstrual events throughout theirparticipation in the study. Each woman participating in the study was asked to keep adaily record of the menstrual bleeding events coding '0' for no bleeding; '1' forspotting o. 3ght bleeding but no sanitary protection needed; and '2' foi"heavy bleedingwith sanitary protection needed. Data analysis of the daily bleeding calender is based 

upon completed 90 day intervals or reference periods [1-3].Women were told that they could terminate use of implants at any time byreturning to the clinic .o have them removed. Follow-up of all acceptors wasscheduled ,t 1, 3, 6 and 12 months after admission and, thereafter, twice yearly.However, the women were encouraged to return to the clinic for any problems at anytime, regardles of the next scheduled follow-up visit. Follow-up of all acceptors at
each scheduled visit in the first three years was 100%. 

Results 

(i)Demographiccharacteristicsofacceptors 

The mean age of the entire group was 29-5 years, with an average education of 7.8years and average parity of 2.1 live births. Sixty-nine percent of the women said they
did not want any more children. 

(ii) Contraceptiveeffeciveness 

No accidental pregnancies occurred during the three years of use. 

(iii) Termination/removalrates 

A total of 31 removals were reported in use.the first three years of NorplantSeventeen implants were removed from women planning for a pregnancy and anothertwelve for menstrual disturbances. There were only two removals for non-menstrualmedical problems (Table 1). The mean time to perform removals was 11.5 minutes(range 5-30 minutes). There were no complications with removal. 
Unlike other international studies in which menstrual problems are the mostimportant reason for discontinuation, the most important reason for discontinuation

in this study was planning for another pregnancy (Table 1). Of the 17 removals for 
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planned pregnancy, 11 were in women who had expected a desire for more children in 
the future at the time of insertion. Only six of these removals were in women who 
before insertion had expressed no desire for more children. However, this difference 
was not statistically significant. 

Of the 12 removals due to menstrual disturbances, nine were in women who 
complained of prolonged bleeding or spotting lasting more than 10 days. Of these 
nine, 44.4% had bleeding or spotting lasting more than 31 days. Another two women 
had the implants removed for increased frequency of menstruation. Only one woman 
had the implants removed for prolonged amenorrhea (Table 2). 

Table I Three.yeir ow cumulative lermulaion and continuation rates per 1O Norplant acceplors 

Year 

Reason/rate 1 2 3 

Accidental pregnancy 0.0 0.0 0.0 
Menstrual problems 2.0 10.0 12.0 
Planning pregnancy 1.0 10.0 17.0 
Other medical 0.0 1.0 2.0 
Total termination 3.0 21.0 31.0 
Continuation 97.0 79.0 69.0 
Number of woman-months 1180.0 2209.0 3070.0 

Table 2 Reasons for removing Norplant implants in women with .snstrual problems 

Year 

Meiuwualjmj (No.) 1 2 3 Gaad twJ 

Prolonged bleeding/spotting 2 5 2 9 
Frequent bleeding 0 2 0 2 
Amenorrhea 0 1 0 1 

Total 2 8 2 12 

Of the two removals for non-menstrual medical problems, one was in a woman 
who had a weight loss of 7 kg over a period of 18 months. The other removal was in a 
woman who complained of hair loss in the third year of Norplant use. 

On subsequent follow-up, the menstrual pattern had returned to normal in all the 
12 women who had the implants removed for menstrual disturbances. Similarly at one 
year post-removal, the hair loss subsided in the woman who had the implants 
removed for hair loss. However, at one year post-removal, the weight had still not 
increased in the woman who had the implants removed for weight loss. 
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(iii) Continuation rates 

The net termination rate was 31 per 100 women and the continuation rate was 69% at 
the end of three years of Norplant use. 

(iv) Menstrualpattern changes 

Frequent bleeding (5+ bleeding runs) increased slightly over the first three reference 
periods to reach 53% in the third reference period. Analysis of the subsequent 
referenre periods show a further decline to 1.2% in the eighth period. In the first two 
years of Norplant use, only two women had the implant removed for frequent 
bleeding. None reported any increased frequency of bleeding in the third year of use. 

The percentage of women reporting prolonged bleeding (8+ days) in a run 
continued to decrease over the three years of use to reach 10.4% in the twelfth 
reference period. Similarly the percentage of women with numerous bleeding days 
(21+ days) and numerous bleeding and/or spotting days (31+ days) decreased to 
reach 2.9% and 1.4% in the twelfth reference period (Figure 1). All in all, there were 
nine removals in the first three years for prolonged bleeding or spotting of more than 
10 days. 
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Figirot I Percentage of Norplant acceptors with increased frequency of menstruation and prolonged 
beiedi g/spoting by reference period 

The percentage of women reporting infrequent bleeding (< 2 runs) declined with 
time and was 4.3% in the twelfth period. Similarly, the percentage of women with 
amenorrhea (60+ days) decreased during the three years and was below 4.0% at the 
end of three years. Likewise, the percentager of women rnporting few bleeding days 
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decreased and was below 3.0% at the end of three years of use (Figure 2). Only onewoman had te implants removed for prolonged amenorrhea of 400+ days afterhaving scanty menses in the first three months following insertion. 
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Figurt 2 Percentage of No.'plant acceptors with dcreawd freqLency of menstruation and amenorrhe by
fefercnce period 

(y) Otherside-effects 

The number of acceptors reporting other adverse experiences decreased from 37%during the first year of use to only 8%during the third year of use. There was onlyone scheduled clinical visit in the third year as compared to two and four scheduled
clinical visits in the second and first year, respectively. However, patients wereencouraged to come for unscheduled clinical visits at any time, should they have anycomplaints. As such, it would appear :at the putative decline in the frequency ofadverse experiences from year 1 to year 3 is not rclated to the less frequent clinicalvisits in the second and third year. Local reaction at the implant site and dizzinesswere frequently reported in the first year. The incidence of these experiencesdecreased in the second and third years of use. In the second and third years, anincrease in weight was the most frequently reported non-menstrual adverseexperience but there were no remo,,als due to this adverse experience. There was,howevcr, one removal due to a weight loss of 7 kg iuthe second year of use. 
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('i) Post-removalreturn offeriiy 

During the first three years of use, 17% of the acceptors discontinued implant use,
stating that they wished to have another child. Cumulative pregnancy rates after 
implant removal is shown in Table 3. About 53% conceived within three months of
removal of the implants. The 12 and 24 month pregnancy rate was 94.1% (Table 3). Infact, the only woman who had not conceived at one year post-removal was noted to
have decided against planned pregnancy and was now ushig condoms as a method of 
contraception. 

Table 3 Posg.removal pregnancy rates per 100 Norplan! acreptors inSingapore 

Mofnu after rmoval Cumulatv pgqnapy rate (%) 

3 52.9
 
6 
 76.5
 

12 94.1 
24 94.1 

17 women had Norplant implants rcmoved for planned pregnancy 

Of the 16 women who conceived, one had an induced abortion at 8 weeks of
amenorrhea due to some marital discord. She subsequently started using the three
monthly injectables as a method of contraception. The remaining 15 women have all
had full term normal vaginal deliveries. There has been no untoward incidence ofectopic pregnancy, spontaneous abortion, stillbirth or congenital malformation in this 
small sample of subjects. 

Discussion 

The findings presented in this three-year clinical study suggests that the Norplant
system is a highly effective, safe and acceptable method among Singaporean women.
No accidental pregnancies occurred during the period of study and this agrees well 
with results of other studies which have shown annual pregnancy rates of 0.2 to 1.3 per100 woman-years during the first years of use [4-61. A continuation rate of 69% at the 
end of three years in this study is comparable to the continuation rates mentioned in 
other international studies [7-91.

Disruption of menstrual rhythm, particularly increased bleeding, appears to be the
method's main drawback during the first one to two years of use [10-12]. The net
cumulative termination rate for menstrual irregularities in this study is 12.0% at the
end of three years of use. This is similar to the rate of 14.1% reported by Sivin et al. in
1983 [12]. Holma in 1985 [6] reported i cumulative discontinuation rate of 18.8 per100 women for menstrual problems at five years of Norplant use. The variation in 
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discontinuation rates for menstrual problems probably indicates that cultural variablesinfluence a woman's pe,"eption and attitude about alteration in her bleeding patternsand her willingness to tolerate and accept such changes. The data presented clinicallyshow a decreased incidence of menstrual irregularities with time [13].Side-effects other than menstrual disturbances are infrequent and accounted foronly 2% of the removals in this study. The two removals in this study were due toweight loss and hair loss. Discontinuation rates for non-menstrual side-effectsaccounted for 3.0 per 100 women in other international studies [14]. Weight gain,headache, anxiety and nervousness are the few steroid-related side-effects that havebeen associated with a discontinuation in use.Besides having problems with a Norplant method, women may have other reasonsfor discontinuing use of the method. They may be passing from one phase to anotherin their reproductive lives. They may thus want to change to a permanent method liketubal sterilization or they may wish for a pregnancy. In the Singapore study, unlikeother studies, desire for future pregnancy and not menstrual problems is the leadingcause for discontinuing Norplant implant use. This difference in trend may be relatedto the change in the Sing3pore government's family planning policy in 1986-1987.There is now a more liberal attitude towards three or 'more children in families who can afford to have more children.
A number of studies now attest to the rapidity of conception among formerNorplant implant users seeking pregnancy. Of women having Norplant removed forplanned pregnancy 40% became pregnant by three months, 76% by one year and 90%by two years [4]. The postremoval conception rate of 94.1% at one year in this study isexcellent and is similar to normal rates of fecundity and the rates for former users ofIUD and Depo-Provera [16,17]. 

Conclusion 

It can be seen from this three-year study that Norplant implants are acceptable toSingaporeaa women. Demonstration of their effectiveness, acceptability, safety andrevers ':ility have convinced many that this delivery system has a potential for wide use
in the future. 
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Resong 

Una Evaluation dinique de trois ans portant str des femmCs de Singapour ayant utiliM k implantsNorplant ardvili qu'aucunc grotsesse ne s'itait produite pendant les trois premilres anndes d'utilisation.Au terme de ce.s trois annies, Ic taux de poursuile atteignait 69%. Le retrait de l'implant au cours c cettepriode wait t d6cidi pour deux raisons principales: le ddsir d'une grossesse planifie et la perturbationdu rythme merstruel. Le taux de conception apris leretrait chez lea femme.s aynt planifii une grossews'Elevait A94, 1%au bout d'un an. 11semble donc que Norplant offre uner mithode Ce contraceptionhautement efTicace, sOre, acceptable et rversible. 
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Una evaluaci6a dfnica de tres afoi en mujcrcs de Sinppur que habWa utilizado implantes Norpantindic6 quc Do se produjo ning~n embarazo durante Io6 tres prmervs aio de uso. Al cabo de los tresabo, Is Ltsa de continuaci6n era del 690. Los dos principales motivos que lievaron a rtirar elimplanteen elcurso de talperiodo fucron eldesco de un cmbarazo planificado y Is pertuibaci6n del ritmomenstrual. La tara de concepci6n despu6s de retirarse el implantc en Las mujeres que descaban uncmbarazo planificado rue dci 94.1% alcabo de un sho. Por consiguiente, parcce quc Norplant offcc unmdtodo anticonceptivo muy eflcz, aegum, aceptabkc y reversiblc. 


