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Objective: To determine the long-term eff icacy of  nonsurgical  s ter i l izat ion with quinacr ine.
Design: Observa t iona l  cohor t  s tudy .

Setting: Rural  provinces in northern Vietnam.
Patient(s): Two thousand  seven  hundred  and  n ine  women who had  quinacr ine  inser t ions  be tween  1989 and
1993.

Intervention(s): In terviews in  1994,  1995,  and 1996 and review of  avai lable  medical  records .  Pregnancy
rates  were corrected for  problems in  detect ing and confirming pregnancies .
Main Outcome Measure(s): Pregnancy  ra tes .

Result(s): Over 90% of women were interviewed at least once. Uncorrected cumulative pregnancy rates were
12.9% at 5 y after two insertions and 27.3% after one insertion. Effectiveness varied by age group: the partially
corrected pregnancy ra tes  af ter  two inser t ions  were  6 .8% in women 35 or  older  a t  the  t ime of  inser t ion and
13.0% in women under  35.  A subgroup of  women who received oral  papaverine at  the t ime of  quinacrine
inser t ion had lower pregnancy rates ,  with a  cumulat ive uncorrected rate  of  5 .3% at  4  years  among women of
all ages.

Conclusion(s): Efficacy of  quinacr ine appears  reasonable  for  two inser t ions of  quinacr ine in  women 35 and
older. It may be possible to improve efficacy by the use of papaverine or the Hieu insertion technique. (Fertil
SteriF  2000;74:  1084-91.  02000 by American Society  for  Reproduct ive Medicine. )
Key Words: Quinacr ine ,  tuba l  s te r i l iza t ion ,  nonsurgica l ,  p regnancy,  fo l low-up s tudies

Nonsurgical sterilization has the potential to
be an inexpensive, safe, and well-accepted pro-
cedure that would be of benefit to women in
both developed and developing countries. One
nonsurgical approach, first described in 1980
(I), involves the use of quinacrine pellets to
produce occlusion of the fallopian tubes. In the
most commonly studied regimen, seven pellets,
each containing 36 mg of quinacrine dihydro-
chloride dihydrate, are inserted into the uterus
with a modified intrauterine device (IUD) in-
serter. A second insertion is done 1 mo later.

Quinacrine sterilization was first offered by
the Vietnamese Ministry of Health (MOH) in
1988 as a pilot study with 200 volunteers se-
lected from two provinces near Hanoi, in the
Red River Delta, namely Hai Hung and Ha
nam Ninh. (These two provinces have since

been divided into a total of five smaller prov-
inces, four of which are involved in the current
study.)

The results of this pilot study were reported
in a joint meeting organized by the Vietnamese
MOH and the National Committee for Popula-
tion and Family Planning in April 1989. In that
meeting, the MOH decided that quinacrine
sterilization should be introduced more widely
in those two provinces, which had a combined
population of over five million people. Because
of the ease of service delivery and good accept-
ability, MOH clinics in a number of provinces
subsequently decided to use quinacrine steril-
ization.

By October 1992, 31,781 women in 24
provinces had received quinacrine sterilization
(2). The total number of quinacrine steriliza-



tions in Vietnam is not known, but it has been estimated that
a cumulative total of about 50,000 women were sterilized
before the program was terminated. The MOH halted the
program in December 1993 because of concerns voiced by
the World Health Organization (WHO) (3) that quinacrine
might be a carcinogen. Subsequently, in July 1994, WHO
held a consultative meeting on the development of new
technologies for female sterilization (4). The report of that
meeting included recommendations .for  additional toxico-
logic testing of quinacrine and for additional follow-up of
women who had already received quinacrine (5).

After the quinacrine program was halted, the MOH in-
vited Family Health International (FHI) to help evaluate the
program because of FHI’s experience with quinacrine re-
search (6). In 1994, FHI and Vietnamese researchers con-
ducted a retrospective study to address concerns about
whether women had given informed consent before accept-
ing quinacrine insertions and to evaluate other service de-
livery-related aspects. (Katz K, Waszak C, Hieu D, Vinh D,
Sokal D. The lessons of quinacrine introduction in Vietnam.
Manuscript submitted for publication.) In 1995, in keeping
with WHO recommendations (5), we began a long-term
follow-up study, to consist of five annual interviews of the
women first interviewed in 1994. One of the study objectives
was to estimate long-term pregnancy rates after transcervical
quinacrine pellet sterilization. In this paper, we report preg-
nancy rates from the interim analysis, based on data through
the second annual interview in 1996. An accompanying
paper presents the interim analysis of the safety data, includ-
ing rates of ectopic pregnancies (7).

MATERIALS AND METHODS

Study Population and Sampling Methods
This is a long-term, observational cohort study of a.sam-

ple of women who had quinacrine insertions in Vietnam
between 1989 and 1993 (2). We chose three provinces near
Hanoi and the four districts within each province with the
greatest number of quinacrine acceptors. Since the study
began, two of the provinces have been split, but for this
analysis. we are using the original grouping.

For the 1994 survey, we prepared sampling frames from
logbooks of 6,535 quinacrine acceptors. We then selected a
random sample of quinacrine acceptors, stratified by prov-
ince, district, and 5-year age group. The sampling frame
included women who had one, two, or more insertions.

In 1995. we added more one-insertion women to the
sample to have better statistical power for comparing one vs.
two quinacrine insertions. This expansion group included all
the remaining one-insertion women in the sampling frame.
The data from the 1994 interviews and the current study
were pooled to determine participants’ pregnancy rates from
the date of quinactine insertion up to the date of last contact.

A participant flow chart is included in the accompanying

FERTILITY & STERILITY@

paper (7). Women found to be ineligible or duplicates (e.g.,
more than one entry in the sampling frame) were removed
before analysis. The intent-to-interview population consists
of all women selected for the study, whether or not they were
ever interviewed. The interviewed population is the subset
who were interviewed at least once in 1994 (for our retro-
spective study), 1995, or 1996. In all, 95% of women were
interviewed at least once. We excluded six one-insertion
quinacrine women because of invalid insertion dates (e.g.,
missing year).

Questionnaires and Interview Methods
Questionnaires were initially drafted in English, trans-

lated into Vietnamese, and then reviewed, revised, and fi-
nalized in Vietnam. The questionnaires asked about preg-
nancies and the occurrence of any health problems.

In 1994, schoolteachers interviewed 1,679 women for the
retrospective survey. In 1995, we used schoolteachers again
to interview 2,621 women, including the added sample of
one-insertion women. In addition, physicians conducted 536
follow-up interviews to get more information about health
problems. In 1996, to improve reporting of medical prob-
lems, we used physicians to conduct both the initial and
follow-up interviews-of 2,520 and 313 women, respec-
tively. If a woman had died, we interviewed relatives and
local health workers. For selected cases involving hospital-
ization, surgery, or death, we sought copies of hospital
records.

Other Data Sources
In addition to the annual interviews, we used two addi-

tional sources of data:

1. Data regarding the use of drug combinations with quina-
crine,  collected in July and August 1997, from the original
quinacrine insertion logs. We found adjuvant  data on 88%
of the women from the original insertion logs in the pro-
vincial health offices.

2. Passive surveillance data  regarding pregnancy tes ts ,  men-
strual regulations (MR), and abortions. (An MR is an early
abortion procedure, often done within a week or two of a
missed period and commonly done without a pregnancy test
t8l.J

To collect the passive surveillance data, we initiated reg-
ular distribution of pregnancy tests to hospitals and clinics in
the study area and gave each woman in the study a document
entitling her to free pregnancy tests. After this distribution,
most of the women in our study had access to pregnancy
tests. Clinic staff reported the results of pregnancy tests and
whether a woman had an abortion or MR. Only pregnancies
reported in the annual interviews were included in the anal-
ysis, but we used the passive surveillance data to calculate
two correction factors: [1] one for unnecessary menstrual
regulations and [2] one for unreported MRs or abortions (see
Technical Appendix).
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Women interviewed in 1996 were asked their current age,
either by Vietnamese animal year or (if animal year was not
available) by month and year of birth. The Vietnamese
calendar has a cycle of 12 animal years. Women reporting an
animal birth year were then assigned a specific age by
interviewer observation, in other words, either x years of age
or x + I2 years of age. An improved measure of age at
insertion, based on the 1996 data (but using the logbook
value if the 1996 data were missing), was created. The 1996
age data were available for 93% of the women. We used the
improved estimate of age at insertion to categorize women
for pregnancy analysis (<35 vs. ~35).  We used the original
age strata when accounting for sampling design and in the
table of baseline characteristics (see Table I).

corrected rates, corrected only for unnecessary MRs,  are
more appropriate for comparison with other studies. Except
as noted below, we have calculated pregnancy rates by the
reported number of insertions, not by the intended number.

For five women, the only evidence of pregnancy was a
positive response to an item in 1996 about whether they had
gotten pregnant between insertions. Because related items
were not answered and they had reported no pregnancies
when interviewed in 1994, we assumed that these were form
completion errors.

Statistical Methods

Baseline Characteristics
Percentages, means, and standard deviations (see Table I)

are weighted for differential sampling probability and non-
response. Almost all women were married and literate. The
proportions of one- vs. two-insertion quinacrine women are
quite different across provinces, and the years since quina-
crine insertion at the time of last interview are slightly
different. This is probably due to the combined effects of
oversampling for women with one insertion and the limited
practice of one-insertion trials. Obstetric and contraceptive
history and age at insertion were similar in both groups.
Most women in both groups had three or four living children.
In both groups, 90% of women were 30 years of age or older
at the time of insertion, with 40% in the 35to-39-year  age

group.

Pregnancy Analysis
We estimated the date of conception as the date of the last

menstrual period (LMP) plus 14 days. If we had more than
one date for the LMP, we chose the earlier date. For the few
cases with missing data, we used various algorithms to
estimate the date of conception.

Follow-up times ranged from less than I year to 8 years.
Annual cumulative pregnancy rates through 5 y were calcu-
lated using the life-table method (monthly intervals), strati-
fied by the sampling stratification variables (province, dis-
trict, and 5-year age group). We originally specified that
sampling and nonresponse should be taken into account in
the pregnancy estimates (i.e., weighted). Later, we consid-
ered the possible effects of unnecessary menstrual regula-
tions and underreporting of abortions, and we calculated
correction factors for both of these effects (see Technical
Appendix).

We computed weighted percentages, means. and standard
deviations of baseline characteristics using SAS software,
version 6.12 (SAS Systems, Cary, NC). We computed
weighted, stratified, annual cumulative pregnancy rates and
95% confidence intervals, both corrected and uncorrected,
using the method described in the Appendix, programmed
via SAS data steps. (Survival analysis estimates are more
accurately called cumulative probabilities of an event [e.g.,
pregnancy] rather than rates. However, because the latter
term is more commonly understood, these terms will be used
interchangeably in this report.) For better comparability with
the CDC Collaborative Review of Sterilization (CREST)
study of sterilization failure (9), we revised the planned
method of calculating time to pregnancy so as not to censor
on either age or menopause status. Standard errors were
computed by Greenwood’s method, modified to handle
weighted and stratified observations and pregnancy correc-
tions (details available upon request). Results are not given if
the number at risk was substantially less than 30 because
such estimates may be unstable. We then did Cox propor-
tional hazards regression using SUDAAN version 7.0 (Re-
search Triangle Institute, Research Triangle Park, NC) to
account for sampling design, in order to compare one- vs.
two-insertion groups for overall uncorrected pregnancy rates
((.u = 0.05, two-tailed).

RESULTS

The gold-standard 5-year  cumulative pregnancy rate was
12.6 (95% confidence interval [CI]: 10.6, 14.5) per 100
women receiving two insertions. The 5-year rate for women
receiving one insertion was 25.8 per 100 women (95% CI:
23.5, 28.1).

Pregnancy estimates corrected for unnecessary menstrual The weighted, uncorrected 5-year  cumulative life-table

regulation and underreporting of abortions are our best esti- pregnancy rate for women receiving two insertions of quin-
mate of the true contraceptive effectiveness of the method, acrine was 12.9 per 100 women (95% CI: 11.1, 14.7) vs. 27.3
and we designated these a priori as the gold standard esti- (95% CI: 25.1.29.5) for women receiving one insertion. The
mates. However. because most studies do not correct for one-insertion group had a 2.47 times higher risk of preg-
underreporting and have no need to correct for unnecessary nancy than did the two-insertion group (95% CI: 2.04,2.98),
MRs (because pregnancy status is typically known), partially P<O.ool.
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Participant characteristicqa  interviewed population.

Parameter
Quinacrine. two insertions Quinacrine, one insertion

(n = 1.329). wt % (n = 1,380). wt %
Quinacrine, overall
(n = 2,709). wt %

Insertion history
Age at insertio#

20-24
25-29
30-34
35-39
240
Mean age (SD)
Median (min/max)

Years since insertion at last interview
<2
2-3
4-5
26
Mean years (SD)
Medinn (min/max)

Sociodemographic
Marital status’

Married
Not married
Unknown

Education
illiterate
Primay  school (l-5)
Basic school (6-9)
Secondary school (10-12)
Technical/vocational
College/university

Provinced
1: Nnm Ha
2: Hui  Hung
3: Thai Binh

Obstetrical history
Age at first pregnancy

<20
20-24
25-29
230

Number of pregnancies’
I
2
3
4
5
26

Number of live births’
None
I

2
3
4
5
~6

Number of living children’
None

I
2

0.0 0.5 0 . 1
10.1 9.0 9.8
36.4 31.7 35.2
39.6 40.3 39.8
1 4 . 0 18.5 15.1

34.7 (7.71) 35.2 (4.59) 34.9 (6.32)
35 (25148) 35 (20/48) 35 (20/48)

1.0 I.0 1 . 0
16.5 1 3 . 2 1 5 . 6
71.0 8 4 . 7 74.5
11.5 1.1 8 . 8

4.9 ( 1.94) 4.5 (0.76) 4.8 t  I .49)
5 (O/8) 4.6 t2h’) 4.6 (O/8)

93.9 97.9
0.6 0.6
5.4 1.5

9 9 . 3
0 . 5
0 . 2

0 . 3 0.7 0.4
14.9 11.7 14.0
7 7 . 3 8 0 . 7 78.2
5.9 5 . 8 5 . 8
1.5 1.0 1.4
0 . 2 0.2 0.2

5 8 . 2 25.9 49.9
2 8 . 5 22.9 2 7 . 1
13.3 51.2 23.0

1 4 . 0 16.2 1 4 . 6
68.7 66.6 68.2
16.1 15.1 1 5 . 9

1.2 2.1 1.4

0.0 0.2 0.0
2.1 4 . 2 2 . 3

14.5 12.8 14.3
23.8 20.4 23.5
2 1 . 8 22.6 21.8
3 7 . 8 39.8 38.0

0.2 0 . 3 0.2
0.2 0.5 0.2
7 . 9 13.1 8.4

37.6 39.4 37.7
31.8 31.0 31.8
14.9 9 . 7 1 4 . 4

7 . 4 6.1 7 . 2

0.0 0.0 0.0
0 . 3 0.5 0 . 3
8 . 9 14.3 9 . 5
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Participant characteristics,a  interviewed population.

Parameter
Ouinacrine. two insertions Quinacrine. one insertion Quinacrine. overall

(n = 1,329). wt % (n = 1.380). wt % (II  = 2.709). wt %

3 42.6 43.4 42.7
4 3 1 . 5 28.2 31.2
5 1 1 . 6 9.7 11.4
26 5.0 3.9 4.9

Contraceptive history: method used immediately
before insertion

None 19.9 19.1
IUD 5 7 . 8 4 5 . 1
oral contraceptives 1.1 2.9
Condoms 3 . 5 3 . 3
Other 17.7 29.6

’ Percentages. means. medians, and standard deviations are weighted for differential probabilities of selection and nonresponse.

19.8
5 6 . 5

1.3
3 . 5

18.8

b Based on logbook/sampling frnme.
’ At the 1994 interview. If not available. then at the 1996 interview.
’ Provinces 3s  they existed at the time sample selection was  conducted.
’ As of the 1994 retrospective study interview.

S&d.  Inrerim quinacrine &icacy  unaly.~i.~. Fend  SteriI  X00.

Women Who Received Two Insertions at Age
35 and Above

Quinacrine would probably be most appropriate for
women aged 35 years and above (6). For women 35 years

Five-year cumulative pregnancy rates per 100 women with
two quinacrine insertions, by age, with either full or partial
correction* of pregnancy rates. * Full correction corresponds
to the gold-standard pregnancy rate, correcting for both
unnecessary menstrual regulations and unreported abor-
tions. The partial rates are corrected for unnecessary men-
strual regulations but not for unreported abortions. -O-
~35, fully corrected; --*--,  ~35,  partially corrected; +,
235,  fully corrected; --¤-- 235,  partially corrected.

0 1 2 3 4 5

Year
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and above who received two insertions. the 5-year  gold-
standard rate was 9.0% per 100 women (95% CI: 6.5, I 1.5).
Women aged 35 and above at the time of insertion had
substantially lower pregnancy  rates than did younger women
(see Figure 1); for example. partially corrected rates of 6.8
per 100 women (95% CI: 4.5, 9.0) vs. 13.0 (95% Cl: 10.3,
15.7) at 5 y. Figure 1 shows two rates for each age group: the
fully corrected, gold-standard rates and the lower, partially
corrected rates that are more appropriate for comparison
with other studies.

Intent-to-Treat Analysis
Classifying women by the number of insertions actually

received gives a somewhat idealized failure estimate for the
two-insertion group. that is. analogous to a perfect-use rate
because only those women who came back for their second
insertion and who did not get pregnant between  insertions
are included. Among the 1.279 one-insertion women for
whom we have information regarding reasons for only one
insertion, 221 (17.3%) reported that they were supposed to
receive two insertions but did not return for the second. They
gave the following reasons for not returning: 24% were
busy; 11% reported side effects from the first insertion; 10%
forgot the appointment; 10% were ill. menstruating, or preg-
nant; 10% did not give a reason; and the remaining 34% gave
a variety of miscellaneous other reasons.

We recalculated the gold-standard pregnancy rates. clas-
sifying women on the basis of the number of insertions that
they were supposed to receive; in other words. an intent-to-
treat analysis. The 5-year  cumulative pregnancy rate in-
creased somewhat for the 1.530 women in the two-insertion
protocol ( 14.8 per 100 women: 95% Cl: 13.0. 16.7) and



Ad hoc analysis: use of adjuvants by number of quinacrine
insertions, interviewed population.

Quinacrine, Quinacrine,
two insertions” one insertion

Adjuvant n (a) n (a)

Ampicillin only (mtrauterine) 580 (57.5) 207 (22.4)

NET-EN or DMPrl. 19 (1.9) 466 (50.4)
On1 contraceptives only 12 (4.2) 33 (3.6)
Pnpaverine only (oral) 237 (23.5) 1 1 4 (12.3)
ether 2 (0.2) I (0.1)
None 1 2 9 (12.8) 1 0 3 (11.1)

Tot& 1 0 0 9 924

’ Number of insertions at time of pregnancy. Frequencies and percentages
are unweighted.
h Information on 215 two-insertion and 152 one-insertion women is not
available; 93 two-insertion and 316 one-insertion women could not be
classified into “pure” types.

Sobrl.  Interim  qrrinucrirlc  efficacy  urrd~~sis.  Fwfil  Srcril  2 0 0 0 .

decreased somewhat for the 1,055 women in the one-insertion
protocol (24.3 per 100 women; 95% CI: 21.9, 26.8). For older,
two-insertion women, the partially corrected 5-y pregnancy rate
shown  in Figure 1 would increase from 6.8 to 8.2 per 100 (95%
CI: 5.9, 10.5) on the basis of an intent-to-treat analysis.

Drug Combinations and Insertion Techniques
Several drugs were administered in combination with

quinacrine. whether orally, uanscervically, or by injection.
We classified 1.933 quinacrine acceptors into mutually ex-
clusive categories by type of drug combination received (see
Table 2). Most women received  an additional drug. In the
two-insertion group, intrauterine ampicillin (125 mg) was
the most commonly added drug. Antibiotics are routinely
given in Vietnam at the time of IUD insertion. and some
physicians thought ampicillin, either oral or intrauterine,
should also be given with quinacrine to reduce the risk  of
infection. In the one-insertion group. intramuscular injec-
tions of 150 mg of depo-medroxyprogesterone acetate.
which is manufactured under the brand name Depo-Provera.
or 200 mg norethisterone enanthate. manufactured with the
brand name Noristerat. were most frequently given to pre-
vent pregnancies immediately after the insertion.

Oral papaverine is routinely, used in Vietnam to reduce
the painful uterine cramping often associated with IUD in-
sertions and was given to some women at the time of their
quinacrine insertions. In most cases. health providers gave
each woman four 40-mg pills. Although the exact regimen to
be used was not documented in writing, discussions with
health providers indicate that women were probably advised
to take one pill twice a day to reduce pain from uterine cramp-
ing, though some providers recommend two pills twice a day.

We conducted post hoc calculations of unweighted and

FERTILITY & STERILITY@

uncorrected life-table pregnancy rates and 95% confidence
intervals for the most common drug combinations.

Because of the highly exploratory nature of this analysis,
generalization beyond the cohort was not advisable; hence
the use of unweighted and uncorrected estimates.

The follow-up times in the life-table analyses for these
subgroups are shorter and of different lengths, either 2 or
4 years, because of the small number of women in these
subgroups. Women with two insertions who got papaverine
had a lower pregnancy rate than did women who received
ampicillin (see Figure 2). The 129 women who had no added
drug had a 2-year pregnancy rate of 11 .O per 100 women
(95% CI: 5.6, 16.5), similar to the rate among women who
received intrauterine ampicillin.

Among women who received one quinacrine insertion,
the 2-year cumulative life-table pregnancy rates were 23.5
per 100 women (95% CI: 17.7, 29.3) for ampicillin; 22.6
(95% CI: l&8,26.4)  for injectable progestogens; I 1.5 (95%
CI: 5.6, 17.4) for papaverine; and 21.0 (95% CI: 13.0. 29.0)
for no added drug.

After both one or two insertions, women receiving pa-
paverine had substantially lower pregnancy rates than the
other groups. Looking at the two-insertion papaverine group
by age, women 35 years of age or older at the time of
quinacrine insertion had a 4-year cumulative pregnancy rate
of 2.7 per 100 women (95% CI: 0, 5.7).

The use of papavcrine  was recommended by Hieu, so it is
possible that the Hieu insertion technique, rather than pa-
paverine use, was responsible for the low pregnancy rate in
this subgroup. In the original report of the quinacrine pro-

Four-year cumulative pregnancy rates per 100 women, with
two quinacrine insertions, by drug  combination. Papaverine
use may have been associated with the Hieu insertion tech-
nique. -O-  ampicillin only; --t papaverine only.

1 6
1 4
1 2
1 0

8
6
4
2
0 i

0 1 2 3 4

Year
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gram in Vietnam, Hieu described a new insertion technique:
gently advance the inserter to the fundus,  withdraw it about
5 mm, and then advance the plunger to deposit the pellets at
the fundus  (2). This is different from the method previously
used by Zipper and other investigators, who used a standard
IUD insertion technique, in which the inserter is advanced to
the fundus  and the outer tube is withdrawn, which would
leave the quinacrine pellets dispersed throughout the uterus
(6). We have no data as to which insertion technique was
used for particular women. To try to disentangle this con-
founding, we conducted stratified Mantel-Haenszel tests,
done separately by insertion group, on the association of
pregnancy to papaverine, controlling for health care  provider,
and vice versa. When controlling for health care provider,
the odds ratios for papaverine remained low but were no
longer statistically significant. Controlling for papaverine,
the health care provider factor was highly significant for the
one-insertion group but not for the two-insertion group.

in IUD  insertions. However, it was later clear that there was
considerable variation in pregnancy  rates by health provider
(2, 15).

2. Better reporting: the use of carefully designed survey pro-
cedures with home visits and an independent system of
passive surveillance may have resulted in better reporting of
pregnancies than  in other long-term studies of quinacrine
sterilization.

DISCUSSION

A number of small clinical studies of quinacrine pellet
sterilization have been conducted in various countries (6)
and in the United States (10) during the past 20 years. but
many of them have had limitations in study design. Some
long-term follow-up data on efficacy have been reported
from Chile (6, 11-13). This study is the largest long-term
follow-up study of quinacrine pellet sterilization.

Because other studies of pregnancies after sterilization
have not corrected for underreporting of abortions, the over-
all rate that should be used when comparing our data to
studies of surgical sterilization is 9.8 per 100 women at
5 years. The CREST study found an overall pregnancy rate
of 1.4 per 100 women at 5 y and 1.9 per 100 women at 10 y
(9). Participants at the WHO meeting on female sterilization
discussed the issue of what would be an acceptable preg-
nancy rate following a nonsurgical method, but did not come
to any conclusions (5).

The use of drug combinations may have also affected the
efficacy rates in unknown ways. The most striking finding
was among women who received papaverine, who had sub-
stantially lower pregnancy rates than other women. Papav-
erine is known to inhibit uterine smooth-muscle contractions
and was used with the intention of preventing painful uterine
contractions after quinacrine insertion. Although the number
of women who received papaverine was relatively small. the
pregnancy rates in this subgroup were much lower in both
the one- and two-insertion groups. Our exploratory analytic
attempt to determine whether the lower pregnancy rate was
due to the influence of (a) papaverine or (b)  better insertion
techniques used by certain providers was inconclusive.

The limitations of this interim analysis include limited
statistical power and the conduct of exploratory analyses,
designated in the tables as ad hoc if requested generally
before other results were known or as post hoc if clearly
following up observed findings. Given the retrospective col-
lection of data about the insertion procedures, it was difficult
to determine whether women were supposed to receive one
or two insertions. Our intent-to-treat estimates may be con-
servative because our sample over-represents one-insertion
women. On the other hand. we may have underestimated the
number of one-insertion women who were supposed to re-
ceive two insertions.

CONCLUSIONS

We found that two quinacrine insertions were clearly
better than one. A previous review of clinical data on quin-
acrine sterilization (6) suggested that quinacrine sterilization
was likely to be most appropriate for women ages 35 and
above because pregnancy rates are lower and the risk of
regret is lower (14). The results of the present study are
consistent with that suggestion. The pregnancy rate at 5 y for
women 35 y of age and above who had two or three inser-
tions in Chile was only 2.8%; the comparable figure from the
current data would be 6.8%. There are at least two possible
explanations for this difference:

I

Among women of all ages. our best estimate of the 5-year
cumulative pregnancy probability is 12.6 per 100 women
(95% CI: 10.6. 14.5) for women receiving two quinacrine
insertions: and 25.8 per 100 (95% CI: 23.5.28.1) for women
receiving one insertion.

In women with two insertions at age 35 or above, the
partially corrected pregnancy rate was 6.8% at 5 years,
compared with 2.8% for similarly aged women in Chile. The
higher pregnancy rate in Vietnam could be due to several
factors, including less uniform insertion techniques by a
Iarger  number of providers and better reporting.

1. Relative lack of training in Vietnam: at the time the quin-
acrine program began in Vietnam, there was a desperate
need for new contraceptive method.., and it w a s felt that the
quinacrine  method was not technically difficult and required
little or no formal training for providers already experienced

In a subgroup of two-insertion women who received oral
papaverine to prevent painful uterine cramping, we found
that the pregnancy rate was markedly lower. with an uncor-
rected four-year rate of 5.3% among all women. and 2.7% in
women 35 years of age and above. The use of papaverine
may have been confounded with insertion technique or in-
serter skill.
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Because these results are from an interim analysis and are N,=number  of menstrual regulations or abortions reported
from an observational study rather than a clinical trial, they during annual interviews and
are. by definition, preliminary, and they should be inter- N,=number  of known number of menstrual regulations or
preted cautiously. abortions detected by either system.

TECHNICAL APPENDIX

Calculation of Pregnancy Correction Factors

Correction for Unnecessary Menstrual Regulations

For the present analysis, U = 1.46. Thus, for every 100
menstrual regulations or abortions that were reported, it is
estimated that there were another 46 that were not.

When pregnancy tests are not readily available and the
woman’s pregnancy  status is not clinically obvious, it is
possible that a menstrual regulation will be performed when,
in fact, the woman is not pregnant. Counting all such cases
as pregnancies will overestimate rates, whereas counting
none of them will underestimate rates. To correct for this, the
following steps were taken.

Underreporting of menstrual regulations and abortions
was incorporated into the life-table analysis by assuming that
for each menstrual regulation or abortion in a given interval,
another .46 unreported menstrual regulation or abortion oc-
curred.
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