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Abstract

Background: Clinical performance of the frameless copper IUD (GyneFix), designed to reduce side effects related to the frame of
conventional IUDs, and TCu380A was compared.

Study Design: Randomized Multicenter randomized comparative trial. Parous women requesting and eligible to use IUD were admitted in
21 centers in eight countries in 1989—-1993 and followed-up for up to 8 years.

Results: Two thousand twenty-seven women were randomized to the frameless [UD and 2036 to TCu380A; 43 insertions of the frameless [UD
failed and none for TCu380A. First-year expulsion rate of the frameless IUD was 5.3 (95% CI: 4.4—6.4) per 100 and 2.5 (95% CI: 1.9-3.3) for
the TCu380A; second- through eighth-year expulsion rates were not different. First-year pregnancy rates for the frameless IUD and TCu380A
were 1.3 (95% CI: 0.9-2.0) and 0.5 (95% CI: 0.3—0.9), respectively; second- through eighth-year cumulative pregnancy rates were 1.2 (95% CI:
0.7-1.9)and 2.5 (95% CI: 1.8-3.4), respectively. The 8-year cumulative rates of ectopic pregnancy and IUD removal for pain were lower for the
frameless IUD than for TCu380A. Removals for other reasons were not different.

Conclusions: The frameless IUD had more insertion failures, expulsions and pregnancies in the first year than TCu380A, but fewer
pregnancies from the second through the eighth year, and by 8 years had fewer ectopic pregnancies and removals for pain.

© 2009 Elsevier Inc. All rights reserved.
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1. Introduction

Common reasons for discontinuation of use of intrauter-
ine devices (IUDs) are bleeding or pain or both, and
expulsion of the device [1]. It is thought that these conditions
and events are associated with the frame and size of
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conventional IUDs; hence development of a frameless
copper IUD began in the mid-1980s [2]. In 1989, the Special
Program of Research, Development and Research Training
in Human Reproduction (HRP) at the World Health
Organization (WHO) in Geneva, Switzerland, initiated a
multicenter randomized clinical trial of the frameless IUD
(GyneFix) and the T-shaped CuT380A IUD to evaluate
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pregnancy, expulsion and removal rates for specific reasons
of the two devices. The results of the first 3 years of the trial
were reported in 1995 and demonstrated that the 3-year
cumulative pregnancy rates were similar for the two devices,
but the expulsion rate of the frameless device was higher
than that of the TCu380A [3]. Incomplete results from
8 years of follow-up from the trial were reported by O’Brien
and Marfleet [4]. We report the complete results of the 8-year
follow-up from the trial.

2. Materials and methods

The study was conducted in 22 centers. One center
failed adhering to the randomization scheme and was
excluded. Data reported here are from 21 centers in Brazil,
Chile, People’s Republic of China (12 centers), Hungary,
Mexico, The Philippines, Slovenia and Thailand (two
centers). IUD insertions occurred between November
1988 and September 1993; the 8-year follow-up was
completed in September 2001.

2.1. The IUDs

The frameless IUD consists of a length of nonbiodegrad-
able 00-size monofilament surgical thread with six copper
tubes each with a diameter of 2.2 mm mounted on the thread
with the upper and the lower copper tubes crimped onto the
thread to keep all six copper tubes in place. The surface area
of the copper is 330 mm?®. A knot at the upper end of the
thread is inserted into the myometrium of the uterine fundus
by means of a special insertion instrument, thereby
anchoring the device in the uterine cavity. Before starting
the study, one or more investigators in each center were
trained in insertion of it. When the trial started, the device
was called CuFix; during the trial its name was changed to
FlexiGard and later to GyneFix. The T-shaped copper IUD,
TCu380A, is well known and studied [5,6]. Interval insertion
was applied to both types of IUD.

2.2. The study

2.2.1. Women

To be eligible for enrolment, women had to be healthy;
>16 years (>18 years from August 1989) and <40 years old;
having had at least one previous pregnancy of at least
20 weeks’ gestation or delivery of a fetus weighing more
than 500 g; relying solely on the IUD for fertility regulation;
exposed to risk of pregnancy; and be able to attend follow-up
visits at the required intervals. Exclusion criteria were a
history of recurrent pelvic inflammatory disease (PID) or
pelvic abscess after the last viable pregnancy; an episode of
PID in the 12 months preceding admission; sexually
transmitted disease within the past 6 months; genital tract
bleeding other than attributable to menses; congenital
malformations of the vagina, cervix or uterus; multiple
uterine fibroids associated with menstrual abnormalities;
parturition or termination of pregnancy within the recent

6 weeks; clinical or laboratory evidence of anemia; history of
ectopic pregnancy or hydatidiform mole; multiple sexual
partners; uterine cavity length >9 cm; and known or
suspected to be pregnant.

Women attending family planning clinics choosing [UD
for contraception were informed about the study. Women
consenting to participate were randomly allocated to
insertion of either the frameless IUD or TCu380A. Blinding
of the IUDs was not possible because of the differences in
appearance and insertion technique of the devices, and the
number of threads visible in the cervix.

2.2.2. Randomization procedure

The randomization sequence was computer generated by
HRP/WHO and stratified by center. All centers received sets
of opaque sealed envelopes containing the randomly
allocated IUD code assigned to a given subject number.
When a woman was assigned a subject number, the envelope
with the corresponding subject number was opened giving
information on which IUD was allocated to her.

2.2.3. Ethical approvals

The Scientific and Ethical Review Group of HRP/WHO
and the WHO Secretariat Committee on Research Involving
Human Subjects approved the study protocol. Each center
obtained approval for the study by the ethics committee of
the university it was affiliated with.

2.2.4. Pilot study

In a pilot study starting in November 1988, 40 women per
center were randomly allocated to the frameless IUD or
TCu380A and followed up at 2—6 weeks after the insertion
and at 3, 6, 9 and 12 months.

2.2.5. The main study

After evaluation of the pilot study as described elsewhere
[3], the main study started between January 1991 and May
1992. Each center enrolled another 160 women. Follow-up
in the main study was at 3, 6 and 12 months after I[UD
insertion and annually thereafter. Women enrolled in the
pilot study continued in the main study.

Women were instructed to return to the clinic if they had
any problems or if they wanted to have the IUD removed.
The device was removed if a woman wanted so, had side
effects associated with the device or was recommended to
have it removed for medical reasons. After removal of the
IUD, there was no further follow-up.

2.2.6. Sample size

Assuming a pregnancy rate of 0.5 per 100 at 2 years
with the TCu380A device, to detect as significantly
different a rate of 2.0 per 100 for the frameless IUD
device with a two-sided 5% level significance test, a total
of 865 women completing 2 years would be required per
study group for 80% power or 1159 women completing 2
years for 90% power [7]. With an annual discontinuation
rate of 10 per 100, the required total recruitment to each
device would be 1068 women or 1430 women for 80% and
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90% power, respectively. For a discontinuation rate of 10
per 100 at 2 years (e.g., total medical removals) of the
comparator [TUD (TCu380A), a target of 1600 women
recruited per device would allow detection of a significant
difference from the discontinuation rate of the index IUD of
14 or 7 per 100 with about 85% power in a two-sided 5%
level significance test.

2.2.7. Outcomes

The main outcomes were pregnancies; removal of the
IUD for reasons of bleeding, pain or pain and bleeding;
perforations; and expulsions. Secondary outcomes were [UD
removal for other device-related medical reasons, incidental
medical reasons unrelated to IUD use, nonmedical reasons
(desire for pregnancy, no need for contraception, “other”
personal reasons) and overall discontinuation of IUD use.

2.2.8. Changes in the conduct of the study

In 1996, the inserter and the insertion technique of the
frameless TUD were modified. Thus, the inserter and
insertion technique being investigated would not be what
was to be marketed, although the IUD per se remained
unchanged. Therefore, in November 1996, it was decided to
end the follow-up of women still in the study. On 26
November 1996, the coordinating investigator informed the
centers that there were no data on the contraceptive efficacy
of the frameless IUD or side effects beyond 5 years of use,
but the device should be adequate for at least 8 years of use.
It was up to the clinical judgment of principal investigators in
the centers to recommend removal of the frameless IUD or
not; a woman deciding to continue using it should return
annually to the clinic where the research was conducted or
sooner if she experienced problems, rather than attend
another clinic where the device was not known. The
investigators got a specific code to distinguish between
IUD removal for reason of “end of study” and removal for
other reasons. The 1996 decision was modified in March
1997 in that follow-up of women with TCu380A would
continue; the principal investigators were informed accord-
ingly on 11 April 1997. Subsequent to these instructions, the
centers continued to submit relevant study forms related to
all women irrespectively of which IUD they used as the
women were followed up, and data entry of the forms in
HRP/WHO continued.

2.3. Data management and statistical analysis

Data were recorded on study-specific case report forms
with carbon copies for centers. Completed forms were sent to
HRP/WHO at regular intervals. Data quality was assured by
manual and computer-generated queries that were sent to the
investigators in the centers; confirmed corrections were
entered into the database. The coordinating investigator and
committees in HRP/WHO monitored the quality of conduct
of the study from the data submitted to the coordinating
center. There was no regular on-site monitoring at participat-
ing centers.

In a retrospective data review, 61 admitted women were
found to have conditions potentially or truly violating
admission criteria: 22 were aged above 40 years with one
above 41 years; 38 gave information on conditions
potentially of chronic nature of which seven were truly
chronic (diabetes, epilepsy, hyperthyroidism, hypothyroid-
ism); and one had a history of ectopic pregnancy. None of the
61 women were excluded from the analysis.

The data were analyzed in HRP/WHO using SAS software.
To calculate annual rates, we considered daily steps to be a
sufficiently accurate approximation to continuous time [8].
Discontinuation rates, their standard errors and 95% con-
fidence intervals were computed using the Kaplan—Meier
product-limit method for continuous time. We analyzed each
reason for discontinuation of IUD use separately. In each
analysis of a specific reason for [UD discontinuation, we
censored for other reasons for discontinuations. No adjust-
ments for baseline prognostic variables were done.

The number of women at risk on a particular day consists
of all those with an observation time greater than or equal to
the number of days since insertion. The interval-based
estimates of discontinuation, both absolute for that interval
and cumulative, were calculated conditional on those
subjects observed at the start of interval.

To compare outcomes between the two IUDs, a test for
the interaction of type of center (Chinese and non-Chinese)
by type of IUD was conducted using Cox’s proportional
hazards regression model. A correction for nonproportional
hazards was introduced when needed. If the interaction was
significant at the 5% level, the two IUDs were compared
separately for Chinese and non-Chinese centers. Otherwise,
the comparison was made over all centers. In both cases, the
log rank test was used. All outcome variables were standard
outcomes for IUD ftrials; no adjustment was made for
multiple inferences, therefore, the results reported here are
comparable to those of other IUD studies coordinated by
HRP/WHO.

Life tables and statistical tests were conducted for three
populations: (1) Women with successful IUD insertion
censored after 8 completed years if their follow-up time since
insertion was more than 8 years. (2) Same as (1) but starting
at time=366th day after insertion. This sensitivity analysis
was done to investigate the effect of the high first-year
expulsion rate of the frameless IUD. (3) In an additional
sensitivity analysis, prompted by the changes in the conduct
of the study referred to above, the date of censoring was 26
November 1996.

3. Results

Altogether, 4063 eligible women consented to participate
in the study; 2027 women were assigned to the frameless
TUD and 2036 to TCu380A (Fig. 1). Forty-three insertions of
the frameless TUD failed, 35 in non-Chinese and eight in
Chinese centers. No insertion of TCu380A failed. The main
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| Randomized: 4063 women' ‘

RN

Allocated to Cu380A: Allocated to GyneFix:
2036 women 2027 women
Insertion failure: Successful Successful Insertion failure:
0 women insertion: insertion: 43 women
2036 women 1984 women

Women discontinuing
follow-up before 8

completed years:

Removal of TUD: 788
Lost to follow-up: 550
"End of study"?: 0

v

Women discontinuing
follow-up before 8
— completed years:
Removal of TUD: 729
Lost to follow-up: 342
"End of study" *: 632

v

Completing 8 years of use: 698 women |

‘ Completing 8 years of use: 281 women

! Information on numbers of women assessed for cligibility, not meeting inclusion criteria and refusal to
participate was not collected.
2 " b L] - .

“ For "End of study" see section on Materials and methods of the article.

Fig. 1. Disposition of women consenting to randomization and admittance to the study by type of IUD.

reason for insertion failures was that when the inserter tube
was withdrawn from the uterine cavity, the TUD was
removed with it. Other failures were attributed to severe
uterine anteflexion or retroflexion. Overall, there were no
important differences in age, parity and outcome of last
pregnancy between women with successful insertions of the
frameless IUD or TCu380A (Table 1). Women in Chinese

centers had lower parity and were older than women in non-

Chinese centers.

3.1. Pregnancies

In the first year of use, the overall (intrauterine and
ectopic) pregnancy rate was higher (p=.006) for the

Table 1
Demographic characteristics of women admitted to the study and having a successful IUD insertion by type of device for all centers, non-Chinese and Chinese
centers
Variables All centers Non-Chinese centers Chinese centers
GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A
No. of women® 1984 2036 794 836 1190 1200
Age (years)
Mean (SD) 29.9 (4.7) 29.9 (4.6) 28.9 (5.6) 28.9 (5.5) 30.6 (3.9) 30.6 (3.8)
Min—Max 17-40 16-41 17-40 16-41 21-40 21-40
Parity
Mean (SD) 1.3 (0.7) 1.4 (0.7) 1.8 (0.8) 1.8 (0.9) 1.0 (0.1) 1.0 (0.1)
Min—Max 1-7 1-7 1-7 1-7 1-2 1-2
1 1511 1513 346 340 1165 1173
2 352 390 327 363 25 27
3+ 121 133 121 133 0 0
Last pregnancy
Live birth (%) 1190 (60.0) 1299 (63.8) 666 (83.9) 738 (88.3) 524 (44.0) 561 (46.8)
Stillbirth (%) 5(0.3) 5(0.2) 4(0.5) 5(0.6) 1(0.1) 0
Miscarriage (%) 32 (1.6) 24 (1.2) 28 (3.5) 23 (2.8) 4(0.3) 1(0.1)
Induced abortion (%) 757 (38.2) 708 (34.8) 96 (12.1) 70 (8.4) 661 (55.5) 638 (53.2)

a

enotes women admitted to the study and having a successful IUD insertion.
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frameless TUD (1.3; 95% CI: 0.9-2.0) than for TCu380A
(0.5; 95% CI: 0.3-0.9), but over time the overall
cumulative pregnancy rate of the frameless IUD gradually
declined to below the rate of users of TCu380A (Table 2).
In the sensitivity analysis using data from the second
through the eighth year of use, the overall cumulative
pregnancy rates at completed 5 and 8 years and the
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intrauterine pregnancy rate at 8 years for the frameless
IUD were significantly lower than for TCu380A (p=.015,
p=-011 and p=.044, respectively) (Table 5).

Among users of the frameless and the TCu380A IUDs,
one and seven ectopic pregnancies occurred, respectively,
giving 8-year cumulative rates of ectopic pregnancy of 0.1
(95% CI: 0.0-0.4) and 0.5 (95% CI: 0.2—-1.0) per 100

Table 2

All centers: cumulative rates (95% confidence limits in parenthesis) of pregnancies, expulsions, IUD removals for pain or bleeding or both, pelvic inflammatory
disease, other medical and nonmedical reasons for removal, overall discontinuation, lost to follow-up and end of study

Variable Ist year 2nd year 3rd year 4th year
GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A
No. of women® 1984 2036 1707 1802 1585 1638 1469 1492
‘Woman-years 1807 1893 3448 3609 4968 5163 6352 6581
Pregnancies
All 1.3(0.9-2.0) 0.5(0.3-0.9) 1.7(1.2-2.4) 1.2 (0.8-1.8) 2.1(1.6-2.9) 1.7(1.2-24) 22(1.6-3.0) 2.0(1.5-2.8)
Intrauterine 1.3(0.9-2.0) 04 (0.2-0.9) 1.7(1.2-2.4) 1.1(0.7-1.7) 2.1(1.5-2.9) 1.6(1.1-2.3) 2.1(1.6-3.0) 1.8(1.3-2.6)
Ectopic 0 0.1 (0.0-0.4) 0.1 (0.0-0.4) 0.1 (0.0-0.5) 0.1(0.0-0.4) 0.1(0.0-0.5) 0.1(0.0-0.4) 0.3(0.1-0.7)
Expulsions
All 53 (4.4-64) 25(1.9-33) 6.2(52-73) 3.3(2.5-42) 7.0(6.0-83) 4.1(3.3-5.1) 75(64-88) 43(3.5-54)
Total 47(3.9-58) 0.6 (0.4-1.1) 55(4.6-6.6) 0.7(04-1.2) 62(52-74) 1.2(0.8-1.8) 6.6(5.6-7.9) 1.3 (0.8-1.9)
Partial 0.6 (0.3-1.1) 1.9(1.4-2.6) 0.7(0.4-1.2) 2.5(1.9-34) 0.8(0.5-14) 3.0(2.3-3.9) 0.9(0.6-1.5) 3.1(2.4-4.0)
Removals
All medical removals 9.0 (7.9-10) 6.5(5.5-7.7) 12(11-14)  10(9.1-12)  15(14-17) 13 (12-15) 18 (17-20) 16 (14-18)
All pain and/or bleeding 2.6 (1.9-3.4) 3.4 (2.7-43) 43 (3.4-53) 58(48-7.0) 6.4(53-7.6) 7.5(6.4-8.9) 87(7.4-10) 9.1 (7.9-11)
Pain 0.6 (0.3-1.1) 0.8(0.5-1.3) 0.8(0.5-1.4) 1.4(1.0-2.0) 1.2(0.8-1.9) 19(1.3-2.6) 1.5(1.0-2.2) 23(1.7-3.1)
Bleeding 1.6 (1.1-2.3) 2.1 (1.5-2.8) 3.0(2.3-3.9) 3.6(2.9-4.6) 43(3.5-54) 4.7(3.8-58) 6.1(51-74) 59(4.9-7.1)
Pain and bleeding 0.4 (0.2-0.8) 0.6 (0.3-1.0) 0.5(0.3-1.0) 0.9 (0.5-1.4) 0.9(0.5-1.5) 1.1(0.7-1.7) 1.2(0.8-1.9) 1.2(0.8-1.8)
Other medical removals 0.1 (0.0-0.5) 0 0.4 (0.2-0.8) 0.1 (0.0-0.4) 0.6 (0.3-1.2) 0.5(0.2-0.9) 1.0 (0.6-1.6) 0.7 (0.4-1.2)
Nonmedical removals 1.5(1.0-2.2) 1.2(0.8-1.8) 3.8(3.0-4.8) 3.8(3.0-4.8) 5.6(4.6-6.8) 6.7(5.6-8.0) 9.1(7.8-11) 9.4 (8.1-11)
PID 0 0.3 (0.1-0.6) 0.1 (0.0-0.4) 0.4 (0.2-0.8) 0.1 (0.0-0.5) 0.4 (0.2-0.8) 0.3 (0.1-0.7) 0.4 (0.2-0.8)
Overall discontinuation rate 11 (9.4-12) 7.8 (6.7-9.1) 16 (14-18) 14 (13—-16) 21 (19-22) 20 (18-22) 26 (24-28) 24 (22-26)
Lost to follow-up 3.7(2.9-4.6) 4.0(3.2-49) 5243-63) 6.5(54-77) 69(5.8-8.2) 8.8(7.6-10)] 9.1 (7.8-11) 11 (9.5-12)
End of study® 0 0 0 0 0 0 0 0
Variable Sth year 6th year 7th year 8th year
GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A
No. women® 1333 1380 1199 1237 913 1135 521 948
‘Woman-years 7628 7892 8684 9071 9326 10101 9696 10889
Pregnancies
All 24(1.7-32) 2.7(2.0-3.6) 24(1.7-32) 29(2.1-3.8) 2.5(1.8-34) 3.0(22-4.0) 2.5(1.8-3.4) 2.9 (2.2-3.9)
Intrauterine 23(1.7-3.1) 22(1.6-3.1) 23(1.7-3.1) 24(1.8-33) 24(1.8-33) 25(1.8-34) 24(1.8-3.3) 2.5(1.8-34)
Ectopic 0.1 (0.0-0.4) 0.5 (0.2-1.0) 0.1 (0.0-0.4) 0.5(0.2-1.0) 0.1 (0.0-0.4) 0.5(0.2-1.0) 0.1 (0.0-0.4) 0.5 (0.2-1.0)
Expulsions
All 7.7(6.6-9.0 4.5(3.7-5.6) 8.1 (7.0-9.5) 4.7 (3.8-5.8) 8.8(7.5-10) 5.1 (4.2-63) 9.0 (7.7-11) 6.1 (5.0-7.5)
Total 6.9 (5.8-8.1) 1.3(0.9-2.0) 7.2(6.1-8.5) 1.5(1.0-22) 79(6.7-9.4) 1.7(1.1-24) 8.1(6.8-9.7) 1.8(1.2-2.6)
Partial 0.9 (0.6-1.5) 3.3(2.5-4.2) 1.0(0.6-1.6) 3.3 (2.5-4.1) 1.0(0.6-1.6) 3.5(2.8-4.5) 1.0(0.6-1.6) 4.4 (3.4-5.6)
Removals
All medical removals 20(19-22) 18 (16-20) 23 (21-25) 20 (18-22) 26 (24-29) 23 (21-25) 29 (27-32) 27 (25-30)
Pain and/or bleeding 10 (8.8-12) 10 (9.1-12) 12 (11-14) 12 (10-13) 15 (13-17) 15 (13—-16) 18 (15-20) 18 (16-20)
Pain 1.8 (1.3-2.6) 2.7(2.0-3.6) 2.1(1.5-3.0) 3.1 (2.3-4.1) 24(1.7-34) 3.9(3.0-5.1) 24(1.7-3.4) 4.6 (3.6-5.9)
Bleeding 7.3 (6.1-8.7) 6.8 (5.7-8.1) 9.0 (7.7-11) 7.7(6.5-9.1) 12 (9.8-14) 9.7 (8.3-11) 14 (12-16) 12 (10—-14)
Pain and bleeding 1.4(0.9-2.1) 13(0.9-2.0) 1.6(1.0-23) 14(1.0-2.1) 1.7(1.1-2.6) 1.6(1.1-2.4) 23 (1.4-3.7) 19 (1.3-2.7)
Other medical removals 1.1 (0.7-1.8) 0.9 (0.5-1.5) 1.7 (1.1-2.6) 1.4 (0.9-2.1) 2.8(1.4-5.5) 2.9 (1.6-5.1) 1.3(0.8-2.3) 0.7 (0.4-1.5)
Nonmedical removals 12 (11-14) 15 (13-17) 16 (14-18) 18 (16-20) 19 (17-21) 20 (18-22) 20 (18-22) 22 (20-25)
PID 0.3 (0.1-0.7)  0.5(0.2-0.9) 0.4 (0.2-0.9) 0.5(0.2-0.9) 0.4 (0.2-0.9) 0.6 (0.3-1.1) 0.4 (0.2-0.9) 0.7 (0.4-1.3)
Overall discontinuation rate 30 (28-33) 30 (28-33) 35 (33-38) 34 (32-36) 41 (38-37) 39 (37-41) 44 (41-47) 44 (42-46)
Lost to follow-up 11 (9.2-12 13 (11-14) 12 (11-14) 15 (14-17) 21 (19-24) 24 (22-26) 32 (29-36) 39 (36-41)
End of study” 29(2.1-4.0) 0 19 (17-21) 0 44 (41-47) 0 63 (59-66) 0

% Number of women starting the interval with the IUD in utero.

° Number of women discontinued for reason of end of study; see Materials and Methods.



138

woman-years, respectively (p=.038) (Table 2). The ratio of
ectopic to intrauterine pregnancies for the frameless [UD was
0.025 (1:40) and 0.180 (7:39) for TCu380A. In the second-
through the eighth-year sensitivity analysis, the cumulative
rates of ectopic pregnancy were largely similar for the
frameless and the TCu380A IUDs (Table 5), and the ratios of
ectopic to intrauterine pregnancies were 0.063 (1:16) and
0.162 (6:31), respectively.

3.2. Perforations and expulsions

There were no uterine perforations. In the first year, the
rate of all (complete and partial) expulsions was approxi-
mately twofold higher among users of the frameless IUD
than among users of TCu380A (p<.001) (Table 2). Complete
expulsions were more frequent than partial expulsions for the
frameless IUD, while the opposite held for the TCu380A.
From the second through the eighth year of use there were no
significant differences in the cumulative rates of all
expulsions of the I[UDs (p=.374).

3.3. IUD Removals

3.3.1. Bleeding, pain, pain and bleeding

In the first years of follow-up, the rates of removal for
reasons of bleeding and/or pain were somewhat higher in
users of TCu380A than in users of the frameless IUD, but the
difference leveled out resulting in the same 8-year
cumulative rate (p=.883) (Table 2). The rates of IUD
removals because of bleeding and bleeding and pain were

Table 3
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largely similar for the frameless [lUD and TCu380A users
over the 8 years. The 8-year cumulative rate for removal for
reason of pain in users of the frameless [UD was almost half
of that in TCu380A users (p=.015).

3.3.2. Other medical, incidental medical, nonmedical

The annual rates of IUD removal for “other medical
reasons” were around or less than 1 per 100 with no
important differences between the devices (Table 2). The rate
of removal of the IUD for incidental medical reasons was
half that of removal for other medical reasons with no
important difference between the IUDs (not shown). There
were no significant differences between the two IUDs in the
overall rates (p=.189) (Table 2) or in the specific rates (not
shown) of IUD removal for nonmedical reasons.

3.3.3. Pelvic inflammatory disease

Pelvic inflammatory disease (PID), defined as in
previous HRP/WHO IUD studies [9], occurred in altogether
15 women, 12 in non-Chinese centers, without any
significant differences between the two IUDs (p=.282)
(Tables 2—4).

3.4. Overall discontinuation rates

The first-year overall discontinuation of use rate, which
includes all reasons for stopping IUD use, was significantly
higher among users of the frameless IUD (11; 95% CI: 9.4—
12) than among TCu380A users (7.8; 95% CI: 6.7-9.1)

Non-Chinese centers: number of women entering each year of follow-up, cumulative number of woman-years and rates (95% confidence limits in parenthesis) of
pregnancy, expulsions, IUD removals for pain or bleeding or both, pelvic inflammatory disease, other medical and nonmedical reasons for removal, overall

discontinuation, lost to follow-up and end of study

Variable Ist year 2nd year Sth year 8th year
GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A
No. of women® 794 836 596 675 364 414 91 216
‘Woman-years 670 733 1222 1354 2423 2671 2820 3350
Pregnancies
All 24 (1.5-3.8) 0.4(0.1-1.3) 2.7(1.7-43) 1.1(0.5-2.1) 3.3(2.2-5.1) 20(1.1-3.7) 3.3(22-5.1) 2.0 (1.1-3.7)
Intrauterine 24 (1.5-3.8) 0.4(0.1-1.3) 2.7(1.7-43) 1.1(0.5-2.1) 3.3 (2.2-5.1) 1.8(09-33) 3.3(22-5.1) 1.8(0.9-3.3)
Ectopic 0 0 0 0 0 0.3(0.0-1.8) 0 0.3 (0.0-1.8)
Expulsions
All 77(6.0-9.9) 3.1 (2.1-4.6) 9.4 (74-12) 3.8 (2.6-54) 12(9.6-15) 52(3.8-7.3) 16(12-21) 5.8 (4.0-8.1)
Total 6.7(5.1-8.7) 0.4 (0.1-1.2) 8.0 (6.2-10) 0.7 (0.3-1.7) 10 (8.2-13) 1.3 (0.6-2.6) 15 (11-20) 1.3 (0.6-2.6)
Partial 1.1 (0.6-2.2) 2.8(1.8-4.2) 15(0.8-2.7) 3.1(2.1-4.6) 1.7(0.9-3.0) 4.0(2.7-5.9) 1.7(0.9-3.0) 4.5 (3.0-6.8)
Removals
All medical removals 14 (12-17)  8.0(63-10) 18 (15-21) 13 (11-15)  29(26-33)  22(19-25) 42 (36-47) 36 (32-41)
All pain and/or bleeding 4.3 (3.0-6.1) 4.1 (2.9-5.8) 6.3 (47-8.5) 7.5(5.8-9.7) 15 (12-18) 13 (11-16) 25 (20-31) 28 (24-33)
Pain 1.4 (0.8-2.7) 1.1 (0.6-2.2) 2.1(1.3-3.6) 29(1.9-4.5) 5.03.4-74) 6.0 (4.2-83) 6.6(4.4-9.9) 11 (8.5-15)
Bleeding 23(14-38) 23(14-3.6) 3.6(24-53) 3.7(25-54) 87(65-12) 6.2(4.4-85) 16(12-21) 16 (12-20)
Pain and bleeding 0.6 (0.2-1.6) 0.8 (0.4-1.8) 0.8 (0.3-1.8) 1.1(0.6-2.2) 1.9(1.0-3.6) 1.8(1.0-3.4) 4.4(1.9-10) 3.4 (1.8-6.2)
Other medical removals 0.3 (0.1-1.3) 0 0.5(0.2-1.5) 0.2 (0.0-1.2) 1.4(0.7-3.0) 19(1.0-3.6) 2.8(1.4-5.5) 29 (1.6-5.1)
Nonmedical removals 35(24-53) 2.6(1.7-4.1) 8.1 (6.2-11) 84 (6.5-11) 32 (28-36) 38 (34-42) 54 (48-60) 56 (52-60)
PID 0 0.5(0.2-1.4) 0.2(0.0-1.2) 0.8(0.4-1.8) 0.6 (0.2-2.0) 1.1 (0.5-2.3) 1.0(0.4-3.1) 1.6 (0.7-3.7)
Overall discontinuation rate 18 (15-21) 11 (8.9-13)  25(22-29) 21 (18-24) 52 (49-56) 52 (48-56) 74 (69-78) 73 (69-76)
Lost to follow-up 8.9 (7.1-11) 9.4 (7.6-12) 12 (10-15) 14 (12-17) 20 (17-24) 23 (20-27) 29 (24-35) 31 (27-35)
End of study® 0 0 0 0 11 (8.6-15) 0 92 (90-93) 0

# Number of women starting the interval with the TUD in utero.

® Number of women discontinued for reason of end of study; see Materials and Methods.
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(Table 2). The difference is largely attributable to the high
first-year discontinuation rate in the non-Chinese centers
(Table 3). From the second through the eighth year, the
difference leveled out and the 8-year cumulative disconti-
nuation rates were the same (p=.454) (Table 2).

In the sensitivity analysis with censoring on 26 November
1996, the rates of removal of the IUD for different reasons
were very similar to those of the main analysis (not shown).
In this analysis, 1124 GyneFix users and 1138 TCu380A
users had used their IUD for at least 5 years, and 80 women
used the frameless [UD and 91 the TCu380A IUD at the start
of the eighth year.

3.5. Loss to follow-up

The rates of loss to follow-up through the sixth year were
low, while in the last 2 years of follow-up the overall annual
rates of loss to follow-up ranged between 10 and 20 per 100
(Table 2).

3.6. Discontinuations for end of study

Following the instructions from the coordinating investi-
gator in 1996-1997, altogether 632 women using the
frameless IUD and none using the TCu380A TUD discon-
tinued from the study for reason of end of study from the fifth
through the eighth year of follow-up (Tables 2—4). The rates
of discontinuation from the study for this reason were higher
in non-Chinese than in Chinese centers.

Table 4

3.7. Non-Chinese and Chinese centers

Since the difference in pregnancy rates between devices
tended to be higher in non-Chinese than in Chinese centers
(p=-079 for the interaction type of device by type of
center), we analyzed the two groups of centers separately
(Tables 3 and 4). In the first year of IUD use, the difference
between the pregnancy rates of the frameless IUD and
CuT380A was smaller in Chinese (p=.569) than in non-
Chinese centers (p=.002), and the rate of expulsions of the
frameless IUD in the Chinese centers was half that in the
non-Chinese centers (Tables 3 and 4). The 8-year
cumulative pregnancy rate of CuT380A was numerically
higher than that of the frameless IUD in Chinese centers
(p=.051), while in non-Chinese centers it was the opposite
(p=-042) (p=.015 for the interaction of IUD type by type of
center). In the sensitivity analysis of the second through the
eighth year of use, the pregnancy rates in the two groups of
centers were similar (Table 5). Losses to follow-up up to 5
years were smaller in the Chinese than in the non-Chinese
centers, but increased substantially thereafter in the Chinese
centers (Tables 3 and 4).

4. Discussion

The long-term clinical performance of the frameless [lUD
was largely on par with that of TCu380A. In some aspects,

Chinese centers: number of women entering each year of follow-up, cumulative number of woman-years and cumulative rates (95% confidence limits in
parenthesis) of pregnancy, expulsions, IUD removals for pain or bleeding or both, pelvic inflammatory disease, other medical and nonmedical reasons for

removal, overall discontinuation, lost to follow-up and end of study

Variable Ist year 2nd year Sth year 8th year
GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A
No. of women® 1190 1200 1111 1127 969 966 430 742
‘Woman-years 1138 1160 2226 2255 5205 5221 6877 7539
Pregnancies
All 0.7 (0.4-1.4) 0.5(0.2-1.2) 1.2(0.7-2.0) 1.3(0.7-2.1) 1.8(1.1-2.7) 3.0(2.2-4.3) 1.9 (1.2-3.0) 3.4(2.4-4.7)
Intrauterine 0.7 (0.4-1.4) 0.4 (02-09) 1.1(0.6-1.9) 1.1(0.6-1.9) 1.7(1.1-2.6) 25(1.7-3.6) 1.8(1.2-2.9) 2.8(2.0-4.0)
Ectopic 0 0.1(0.0,0.6) 0.1 (0.0-0.6) 0.2 (0.1-0.7) 0.1 (0.0-0.6) 0.6 (0.3-1.3) 0.1 (0.0-0.6) 0.6 (0.3-1.3)
Expulsions
All 3.8(29-5.1) 2.1(14-3.1) 42(32-5.6) 29 (2.1-4.1) 5.4 (4.2-6.9) 4.1 (3.1-5.5) 6.0 (4.7-7.6) 6.0 (4.7-7.7)
Total 3.6 (2.6-4.8) 0.8(0.4-1.5) 4.0(3.0-53) 0.8(04-1.5) 49(3.8-64) 1.4(0.8-2.2) 5.5(43-7.0) 2.0(1.3-3.0)
Partial 0.3(0.1-0.8) 1.4(0.8-2.2) 0.3(0.1-0.8) 2.2(1.5-3.2) 0.5(0.2-1.1) 2.8(2.0-4.0) 0.6 (0.3-1.3) 4.2 (3.0-5.7)
Removals
All medical removals 59 (4.7-74) 5.6 (44-7.1) 85(7.0-10) 88(7.3-11) 15(13-17) 16 (14-18) 23 (20-26) 23 (21-26)
All pain and/or bleeding 1.5 (0.9-2.4) 3.0 (2.1-4.1) 3.0 (2.2-4.2) 4.8(3.7-6.2) 7.9 (6.4-9.6) 9.0 (7.5-11) 15 (12-18) 14 (12—-16)
Pain 0.1 (0.0-0.6) 0.6 (0.3-1.3) 0.1 (0.0-0.6) 0.6 (0.3-1.3) 0.3 (0.1-0.9) 1.0 (0.6-1.8) 0.6 (0.3-1.5) 1.8 (1.1-3.0)
Bleeding 1.1(0.7-2.0) 2.0 (1.3-2.9) 2.6(1.8-3.7) 3.6 (2.6-4.8) 6.6(53-8.3) 7.1(5.7-8.7) 13 (10-16) 11 (9.0-13)
Pain and bleeding 0.3 (0.1-0.8) 0.4 (02-1.0) 0.4 (0.1-1.0) 0.7 (0.4-1.4) 1.1 (0.6-1.9) 1.1 (0.6-1.9) 1.6(0.9-2.8) 1.3 (0.8-2.3)
Other medical removals 0 0 0.3(0.1-0.9) 0 1.0 (0.5-1.8) 0.4 (0.2-1.1) 2.3 (1.3-3.8) 2.2(1.3-3.5)
Nonmedical removals 0.4 (0.1-0.9) 0.3(0.1-0.8) 1.4(0.8-2.2) 1.1(0.6-1.9) 23(1.6-3.4) 2.1(1.4-3.1) 4.6(3.4-63) 4.0(2.9-54)
PID 0 0.1 (0.0-0.6) 0 0.1 (0.0-0.6) 0.1 (0.0-0.7) 0.1 (0.0-0.6) 0.1(0.0-0.7) 0.2 (0.1-0.9)
Overall discontinuation rate 6.3 (5.1-7.9) 5.8 (4.6-7.3) 9.9 (8.3-12) 9.8 (8.2-12) 18 (15-20) 18 (16-20) 28 (25-31) 27 (24-30)
Lost to follow-up 0.4 (0.1-0.9) 0.3 (0.1-0.8) 0.7 (0.4-1.4) 1.1(0.6-1.9) 5.0(3.8-6.5) 6.0(4.7-7.7) 31 (27-35) 39 (36-42)
End of study” 0 0 0 0 0.1 (0.0-0.8) 0 64 (60—68) 0

% Number of women starting the interval with the IUD in utero.

° Number of women discontinued for reason of end of study; see Materials and Methods.
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TCU380A performed better while in others it was the
opposite. The pregnancy rate of the frameless IUD in the first
year was more than double that of TCu380A (Table 2), but
from the second through the eighth year the cumulative rate
for each year was about half of that of TCu380A (Table 5).
This shift of the rates was caused by the high expulsion rate
of the frameless IUD in the first year of use. The 8-year
cumulative rate of ectopic pregnancy and the ratio of ectopic
to intrauterine pregnancies of the frameless IUD were low.
The small ratio among women having had a frameless device
inserted is likely to be exaggerated by the relatively large
number of pregnancies caused by unnoticed device expul-
sions; most of the first-year pregnancies among these women
occurred without the frameless IUD in utero. From the
second through the eighth year of use the ratio of ectopic to
intrauterine pregnancies was 0.063, similar to what has been
reported for other copper IUDs [10].

While the expulsion rate of the frameless [UD was high in
the first year, as reported previously [3,4], the rates of
expulsions were not different between the two IUDs from the
second through the eighth year (Table 2). Skills and
experience of clinicians are determinants of early expulsion
of IUDs [11,12]; the different first-year expulsion rates of the
frameless device between non-Chinese and Chinese centers
(Tables 3 and 4) may be due to greater experience in general
of TUD insertion among the Chinese investigators. A new
inserter and insertion technique for the frameless IUD, not
used in our study, are reported to reduce the expulsion rate to
levels similar to those of current copper IUDs [13], but
independent trials need to confirm this.

Table 5

The frameless IUD was designed to reduce removals for
bleeding and/or pain. The 8-year cumulative removal rate for
pain alone was significantly lower for the frameless IUD, but
not so for bleeding or bleeding and pain. The cumulative 8-
year removal rate for bleeding and/or pain was the same for
the two IUDs.

Despite the 1996—1997 decisions to stop the follow-up of
users of the frameless IUD and continue follow-up of
TCu380A users, the centers continued the follow-up of users
of both devices. A likely explanation for this is that centers
were reimbursed by number of women followed up
irrespective of which IUD they used. Nevertheless, from
year 1997 it led to discontinuation from the study of 632 users
of the frameless IUD for reason of end of study (Table 2). The
end-of-study discontinuations may have influenced outcome
variables. However, the sensitivity analysis with censoring on
26 November 1996 had results very similar to those of the
main analysis, indicating that the results of the latter were not
materially affected by these discontinuations.

The rates of losses to follow-up were low in the first 5 to
6 years of follow-up (Tables 2—4). The higher rates in the last
2 years with higher losses for TCu380A probably relate to
the 1996—1997 instructions to stop the follow-up of users of
the frameless IUD and the advice to them to attend the study
clinics rather than other clinics.

As in previous multicenter IUD studies done by WHO,
we found differences in outcomes between Chinese and non-
Chinese centers [5,6]: a higher first-year pregnancy rate for
the frameless IUD in non-Chinese centers, judged as a
consequence of the higher expulsion rate of it; the magnitude

Cumulative rates per 100 woman-years (95% confidence limits in parenthesis) of all pregnancies; intrauterine and ectopic pregnancies from the second through
the eighth year in women using the IUD at the start of the second year after [UD insertion; by end of second, fifth and eighth year after insertion; and by type of

device for all centers, non-Chinese and Chinese centers

Variable 2nd year Sth year 8th year
GyneFix TCu380A GyneFix TCu380A GyneFix TCu380A
All centers
No. of women® 1707 1802 1333 1380 521 948
Pregnancies
All 0.4 (0.2-0.9) 0.7 (0.4-1.2) 1.0 (0.6-1.7) 2.2 (1.6-3.1) 1.2 (0.7-1.9) 2.5(1.8-3.4)
Intrauterine 0.4 (0.2-0.8) 0.6 (0.4-1.2) 1.0 (0.6-1.6) 1.8 (1.3-2.6) 1.1 (0.7-1.8) 2.1 (1.5-3.0)
Ectopic 0.1 (0.0-0.4) 0.1 (0.0-0.4) 0.1 (0.0-0.4) 0.4 (0.2-1.0) 0.1 (0.0-0.4) 0.4 (0.2-1.0)
Non-Chinese centers
No. of women® 596 675 364 414 91 206
Pregnancies
All 0.4 (0.1-1.5) 0.7 (0.3-1.7) 1.0 (0.4-2.3) 1.6 (0.8-3.3) 1.0 (0.4-2.3) 1.6 (0.8-3.3)
Intrauterine 0.4 (0.1-1.5) 0.7 (0.3-1.7) 1.0 (0.4-2.3) 1.4 (0.6-2.9) 1.0 (0.4-2.3) 1.4 (0.6-2.9)
Ectopic 0 0 0 0.3 (0.0-1.8) 0 0.3 (0.0-1.8)
Chinese centers
No. of women® 1111 1127 969 966 430 742
Pregnancies
All 0.5 (0.2-1.1) 0.7 (0.4-1.5) 1.1 (0.6-1.9) 2.5(1.7-3.7) 1.2 (0.7-2.1) 2.9 (2.0-4.1)
Intrauterine 0.4 (0.1-1.0) 0.6 (0.3-1.3) 1.0 (0.5-1.8) 2.0 (1.3-3.1) 1.1 (0.6-2.0) 2.4 (1.6-3.5)
Ectopic 0.1 (0.0-0.6) 0.1 (0.0-0.7) 0.1 (0.0-0.6) 0.5(0.2-1.2) 0.1 (0.0-0.6) 0.5(0.2-1.2)

? Number of women starting the interval with the IUD in utero.
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of medical IUD removals rates were different but trends over
time coincided; and, as noted, rates of follow-up and of
stopping follow-up due to end of study differed. Notwith-
standing these differences and the impact of the 1996—-1997
decisions, we think the findings of this trial are generalizable
because the trial was large and multicentric; the trends of the
outcome rates were stable from the second through the eighth
year of follow-up, and the findings are in concordance with
other comparative studies of GyneFix [4].

5. Conclusions

With the inserter and insertion technique used in this trial,
the frameless IUD had more insertion failures and higher
rates of expulsion and pregnancy in the first year compared
to TCu380A. For the other clinical variables, the frameless
IUD exhibited similar or even better clinical performance
than TCu380; the cumulative 8-year rates of discontinuation
for pain and ectopic pregnancy, and the cumulative
pregnancy rate from the second through the eighth year
were significantly lower for the frameless than for the
TCu380A IUD.

Appendix A

Principal investigators: Dr. Damrong Reinprayoon,
Chulalongkorn Hospital, Bangkok, Thailand; Dr. Suporn
Koetsawang, Siriraj Hospital, Bangkok, Thailand; Dr. Wu
Shang-chun, National Research Institute for Family Plan-
ning, Beijing, People’s Republic of China; Dr. Fan Hui-min,
Obstetrics and Gynecology Hospital, Beijing, People’s
Republic of China; Dr. Wu Yuming, Peking Union Medical
College Hospital, Beijing, People’s Republic of China; Dr.
Zhou Su-wen, Xuan-wu Hospital, Beijing, People’s Repub-
lic of China; Dr. Luo Shi-yuan, Family Planning Research
Institute of Sichuan, Chengdu, People’s Republic of China;
Dr. Amaury Andrade, Universidade Federal, Juiz de Fora,
Brazil; Dr Barbara Rojnik, Ginekoloska Klinika, Ljubljana,
Slovenia; Dr. Rebecca Ramos, Dr. Jose Fabella Memorial
Hospital, Manila, Philippines; Dr. Magdalena Lozano,
Instituto Mexicano del Seguro Social, Clinica 9, Mexico
City, Mexico; Dr. Blanca Herrera Bueno, Instituto Mexicano
del Seguro Social, Clinica 26, Mexico City, Mexico; Dr.
Yang Ming-ming, Jiangsu Family Planning Institute, Nanj-
ing, People’s Republic of China; Dr. Ernest Pizarro,
Hospital Jose Joaquin Aguirre, Santiago, Chile; Dr. Zhuang
Liu-qi, International Peace Maternity and Child Health
Hospital, Shanghai, People’s Republic of China; Dr. Wu Yu-
fen, Ren Ji Hospital, Shanghai, People’s Republic of China;
Dr Feng Zuan-thong, Shanghai Institute of Planned
Parenthood Research, Shanghai, People’s Republic of
China; Dr. Liu Qing-xi, Xin Hua Hospital, Shanghai,

China; Dr. Gyorgy Bartfai, Albert Szent-Gyorgi Medical
University, Szeged, Hungary; Dr. Cao Xiao-ming, Tianjin
Municipal Research Institute for Family Planning, Tianjin,
People’s Republic of China; Dr. Wu Xi-rui, Tongji Medical
University, Wuhan, China.

Study coordinators: Dr. Patrick J. Rowe (coordinating
investigator), Dr. Tim M.M. Farley and Mr. Frederic
Schlagenhaft, UNDP/UNFPA/WHO/World Bank Special
Programme of Research, Development and Research Train-
ing in Human Reproduction, World Health Organization,
Geneva, Switzerland.

Analysis group: Dr. Alexandre Peregoudov, Dr. Gilda
Piaggio, Dr. Max Petzold and Dr. Olav Meirik.

Writing group: Dr. Olav Meirik, Dr. Gilda Piaggio, Dr.
Patrick J. Rowe and Dr. Max Petzold.
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