
389

Although combined oral contraceptives (COCs) are
the contraceptive method of choice for many women
worldwide, their once-daily oral administration does 
have some disadvantages, such as fluctuations of hor-
mone plasma levels that may increase the incidence of 
hormone-related side effects. The reduction of daily
ethinyl estradiol doses to <20 µg in modern COCs1 does
minimize steroid-related adverse events but can compro-
mise cycle control,2 an important factor in maintaining
compliance.3 Recently, the results from a large survey
have shown that many women (including new users and
women who have used COCs for many years) regard the
compliance required with daily pill use as a drawback to
the use of oral contraception and would prefer a monthly
contraceptive option.4

The key aim of contraceptive research is to produce
more user-friendly and convenient contraceptives that
may overcome the disadvantages. Recently, a novel 

controlled-release formulation of hormonal contracep-
tion that uses vaginal administration has been described.5

NuvaRing (NV Organon, Oss, The Netherlands) is a flex-
ible, soft vaginal ring with an outer diameter of 54 mm
and a cross-section of 4 mm; the ring releases 15 µg of the
estrogen (ethinyl estradiol) and 120 µg of the progesto-
gen etonogestrel per day; etonogestrel is the active
metabolite of desogestrel. A recent pharmacokinetic
study showed that the systemic exposure to etonogestrel
with NuvaRing was similar to that with a COC that con-
tains desogestrel 150 µg of ethinyl estradiol 30 µg. How-
ever, exposure to ethinyl estradiol with NuvaRing was
approximately 50% of that with the COC.6

The advantages of NuvaRing include the avoidance of
gastrointestinal metabolism, a rapid return to ovulation
after discontinuation of the method, and the use of lower
doses of hormones. Furthermore, the controlled-release
delivery avoids daily fluctuations in hormone levels. The
ring is easy to insert and remove, which gives women con-
trol without requiring medical intervention; furthermore,
its convenient monthly formulation maintains a cyclic pat-
tern and does not require any daily attention. NuvaRing
completely inhibits ovulation, and inhibition is main-
tained during extended7 and altered patterns of use (un-
published data), which indicates that NuvaRing is a robust
method of contraception with a high safety margin.

Cycle control and tolerability are known to influence
contraceptive acceptability, convenience, and compli-
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OBJECTIVE: The purpose of this study was to compare cycle control and tolerability of the NuvaRing 
(NV Organon, Oss, The Netherlands), a novel combined contraceptive vaginal ring, with a standard 
combined oral contraceptive pill.
STUDY DESIGN: Healthy women aged 18 to 40 years who requested contraception received either 
NuvaRing or a combined oral contraceptive containing 30 µg ethinyl estradiol and 150 µg levonorgestrel 
for 6 cycles in 3 similarly designed studies. Each cycle comprised 3 weeks of ring or pill use, followed by 
1 ring- or pill-free week.
RESULTS: Two hundred forty-seven women began the studies, 121 women with NuvaRing and 126 women
with the combined oral contraceptive. Withdrawal bleeding occurred in virtually all cycles in both groups. In
the NuvaRing groups, the incidence of irregular bleeding was ≤5% in all cycles; this was lower than the 
combined oral contraceptive groups (5.4%-38.8%). Furthermore, the incidence of a normal intended bleed-
ing pattern was significantly higher in the NuvaRing groups than in the combined oral contraceptive groups
(P < .01). Both contraceptives were well tolerated.
CONCLUSION: NuvaRing has excellent cycle control and is well tolerated. (Am J Obstet Gynecol
2002;186:389-95.)
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ance.3,8 Furthermore, because of the vaginal use of Nuva-
Ring, good cycle control is especially important. One of
the key parameters used to assess cycle control in the pre-
sent study is the incidence of an “intended bleeding pat-
tern,” which is an overall measure that takes account of
several cycle control parameters.

This study compared the cycle control and tolerability
achieved with NuvaRing with the cycle control and toler-
ability of a well-established and low-dose COC that is used
commonly.

Material and methods

Data were obtained from 3 open-label, comparative tri-
als. The primary objective of these trials was to examine
the changes in carbohydrate levels, lipid levels, and 
hemostatic factors, respectively, during NuvaRing use
(those findings will be published separately). The sec-
ondary objective was to examine cycle control. All 3 trials
were of similar design to permit collation and integrated
analysis of cycle control data. The only difference among
the trials was the allocation of subjects to study groups; 2
of the 3 trials were nonrandomized, and subjects chose
their study medication. In the one randomized trial, sub-
jects were randomized according to a randomization list.
The trials were performed in Iceland, Finland, England,
Scotland, and The Netherlands; 2 trials were multicen-
tered, and 1 trial was based at a single center.

The primary objective of this combined analysis was to
examine the cycle control achieved with NuvaRing, com-
pared with a standard levonorgestrel/ethinyl estradiol–
containing COC. The secondary objective was to examine
the tolerability of NuvaRing compared with the COC.
The studies were carried out in accordance with the Dec-
laration of Helsinki and Good Clinical Practice guide-
lines and with local ethical committee approval.

Subjects. The studies planned to recruit 240 women
aged 18 to 40 years with a normal menstrual cycle.
Women were required to be at risk for pregnancy and re-
questing contraception. The exclusion criteria were gen-
eral contraindications to the use of contraceptive
steroids; the use of drugs that interfere with contracep-
tive steroid metabolism; the previous use of an injectable
method (6 months) or other form of hormonal contra-
ception (1 or 2 months, depending on the trial); a Pa-
panicolaou class III to V cervical smear result; cervicitis,
vaginitis, or a bleeding cervical erosion; genital prolapse;
and severe or chronic constipation, dyspareunia, or other
coital problems.

Treatment and study visits. Enrolled subjects were as-
signed to 1 of 2 study groups to receive either NuvaRing
or a levonorgestrel 150 µg/ethinyl estradiol 30 µg oral
contraceptive (Microgynon 30; Schering AG, Berlin, Ger-
many). All subjects were treated for 6 cycles of 28 days,
each cycle having 3 weeks of ring or pill use followed by 1
ring- or pill-free week.

Subjects in the NuvaRing groups received a new ring
for each cycle of use. The first ring was inserted on day 5
of the menstrual cycle; women were instructed to use a
barrier form of contraception (such as a condom) during
the first 7 days of use. During the period of ring use, pa-
tients were permitted to occasionally remove the ring for
up to 3 hours (for example, during intercourse). All the
subjects received written and verbal instructions on ring
use, including instructions on how and when to insert
and remove the ring.

Subjects in the COC groups took 1 tablet daily for 3
weeks starting on day 1 of the menstrual cycle; this was
followed by a 1-week pill-free period.

Study visits were scheduled at screening (between 1
and 3 months before starting treatment), at the end of cy-
cles 3 and 6, or at premature discontinuation. At screen-
ing, each subject provided a medical and gynecologic
history and underwent a physical and gynecologic exami-
nation, including a cervical smear test and measurement
of routine biochemical and hematologic laboratory para-
meters. At the end of cycle 3, body weight and blood pres-
sure were reassessed. These measurements and a physical
and gynecologic examination (including cervical smear
test and assessment of laboratory parameters) were also
repeated at the end of cycle 6 or at premature discontin-
uation. Changes in body weight were classified as clini-
cally significant if they increased or decreased ≥7%,
compared with baseline.

Compliance. Subjects in the NuvaRing groups used
diary cards to record the number of hours of ring use per
day and the dates of new ring insertions. For NuvaRing, a
cycle was considered compliant if the period of ring use
did not deviate for more than 48 hours from the sched-
uled 3 weeks and if the ring-free period did not deviate by
more than 24 hours from the scheduled period. Subjects
in the COC groups also used diary cards to record
whether a pill was taken; full compliance was defined as a
cycle in which all scheduled pills were taken.

Cycle control. All subjects were asked to use diary cards
to document daily vaginal bleeding patterns. Irregular
bleeding was classified as spotting (requiring <1
pad/tampon per day) or breakthrough bleeding (requir-
ing ≥2 pads/tampons per day). Any bleeding/spotting
that occurred during the ring- or pill-free week was classi-
fied as withdrawal bleeding; any withdrawal bleeding/
spotting starting just before the ring- or pill-free week was
termed early withdrawal bleeding; late withdrawal bleed-
ing was any bleeding/spotting starting in the ring- or pill-
free week that extended into the next cycle (Fig 1). The
number of women who had the intended bleeding pat-
tern was also calculated; the intended bleeding pattern
was defined as a cycle with a withdrawal bleed, no early or
late withdrawal bleeding, and no irregular bleeding.

The incidence of withdrawal bleeding, early withdrawal
bleeding, and irregular bleeding was calculated for all 6
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cycles. For analysis, data from the first 7 days of cycle 1
were omitted to correct for the NuvaRing groups starting
on day 5 of menses and the COC groups starting on 
day 1. The incidence of late withdrawal bleeding and in-
tended bleeding pattern could not be calculated for cycle
6 because posttreatment and late withdrawal bleeding
data were not available from all subjects.

Contraceptive efficacy. All subjects performed a urine
home pregnancy test just before the first ring insertion or
pill intake. A pregnancy test was also performed if preg-
nancy was suspected during the study; at the end of the
study, a serum test for β-human chorionic gonadotrophin
was performed.

Tolerability. Any adverse events (AEs) that occurred
were recorded and classified by World Health Organiza-
tion system-organ class. In addition, any events that were
considered directly related to ring use, such as vaginal
discomfort and device-related events (ie, coital problems,
foreign body sensation, and expulsion) were recorded in
specific categories.

Subjects who withdrew from the study were asked to
classify their reason for withdrawal as it related to an AE,
a bleeding irregularity, pregnancy, or “other” reasons
(mainly nonmedical or nonring related).

Statistical analysis. All analyses except tolerability were
performed on the intent-to-treat (ITT) population (de-
fined as all enrolled women who started treatment) and
the per protocol (PP) population (defined as all treated
women without major protocol violations). Protocol vio-
lations included the use of prohibited pretrial and con-
comitant medication, serious violations of the inclusion
and exclusion criteria, misuse or absence of diary cards,
and serious violations of the scheduled ring or pill treat-
ment regimen.

The cycle control data were analyzed with descriptive
statistics and were compared between the 2 groups with

the 2-sided Fisher exact test for the ITT and PP popula-
tions. The safety analysis was performed with the use of
summary statistics and frequency tables.

Results

Subject disposition. A total of 264 subjects were en-
rolled into the study, 135 of whom were allocated to the
NuvaRing groups and 129 to the levonorgestrel-ethinyl
estradiol (COC) groups. In the NuvaRing groups, 14
women never inserted a ring; therefore, the ITT popula-
tion was 121 women. Three of the 14 women who with-
drew did so because of pregnancy; the remainder of the
women withdrew for nonmedical- and nonring-related
reasons; no women withdrew because of nonacceptance
of the NuvaRing concept. In the COC groups, 3 women
never began pill intake for nonmedical reasons, making
the ITT population 126 women.

One hundred nine subjects in the NuvaRing groups
and 116 in the COC groups had no major protocol viola-
tions and comprised the PP populations. The baseline
characteristics of the women in both groups were similar
(Table I). In the NuvaRing groups, the ITT population
was exposed to 635 treatment cycles, which was equiva-
lent to 49 woman years. In the COC groups, treatment ex-
posure was comparable at 699 cycles, which equivalent to
54 woman-years.

During the study, 27 women (22.3%) in the NuvaRing
groups and 17 women (13.5%) in the COC groups dis-
continued. In the NuvaRing groups, 12 women (9.9%)
withdrew because of an AE, and 15 women (12.4%) with-
drew for other reasons; no subjects in this group with-
drew because of bleeding irregularities or pregnancy. In
the COC groups, 4 women(3.2%) withdrew because of
AEs; 4 women (3.2%) withdrew because of bleeding ir-
regularities, and 9 women (7.1%) withdrew for other rea-
sons; no women withdrew because of pregnancy. There

Fig 1. Parameters of cycle control.



392 Bjarnadóttir, Tuppurainen, and Killick March 2002
Am J Obstet Gynecol

were no in-treatment pregnancies in either of the study
groups.

Compliance. In the NuvaRing groups, 92.4% of ITT cy-
cles were fully compliant. The ring-free period was pro-
longed in 3.5% of cycles. Approximately 90% of all
subjects never temporarily removed the ring during any
of the ring periods (cycles 1-6). Of the women who did re-
move the ring, it was only removed for 2 to 4 hours per
cycle. Compliance was also high in the COC groups; in
75.4% of all ITT cycles, no pills were omitted.

Cycle control. Because the bleeding patterns for the ITT
and PP cycles were similar, data are only presented for the
ITT analysis. Withdrawal bleeding occurred in all ITT cy-
cles in the NuvaRing groups. In the COC groups, with-
drawal bleeding occurred in between 98.2% and 100% of
the women per cycle. The mean duration of withdrawal
bleeding was comparable in the 2 groups (Table II).

Early withdrawal bleeding occurred in 1.3% to 13.0%
of evaluable ITT cycles in the NuvaRing groups and in
1.8% to 10.3% of the COC groups (Table II). The early
withdrawal bleeding was restricted to spotting only in
≤10.9% of evaluable cycles in the NuvaRing groups and
≤7.8% in the COC groups.

The incidence of late withdrawal bleeding in evaluable
ITT cycles (cycles 1-5) ranged from 17.4% to 28.0% in the
NuvaRing groups and from 45.9% to 57.1% in the COC
groups (Table II). The incidence of late withdrawal
bleeding was significantly lower in the NuvaRing groups
compared with the COC groups in all cycles (P < .0001 for
cycles 2 and 5; P < .01 for cycles 1, 3, and 4). In both
groups, late withdrawal bleeding was mainly restricted to
spotting only (Table II).

The incidence of irregular bleeding in evaluable ITT
cycles in the NuvaRing groups was very low throughout
the study and ranged from 1.1% to 5.0% per cycle. The
incidence was higher in the COC groups, ranging from
5.4% to 38.8% over the 6 cycles (Fig 2). In this group, the
incidence was highest at cycle 1 (38.8%) and declined
thereafter. In cycle 1, the incidence of irregular bleeding
in the NuvaRing groups was significantly lower than in
the COC groups (1.9% vs 38.8%; P < .001).

In the NuvaRing groups, the incidence of the intended
bleeding pattern was high in all evaluable ITT cycles,
which indicated excellent cycle control; the values
ranged from 65.3% to 68.4%. In the COC groups, levels
were considerably lower, ranging from 28.4% to 46.8%
(Fig 3). The incidence of the intended bleeding pattern
was significantly higher in the NuvaRing groups, com-
pared with the COC groups at every cycle (P < .0001 in cy-
cles 1 and 2; P < .01 for cycles 3-5).

Tolerability. The proportion of subjects who reported
AEs in the 2 groups was comparable, 57.9% in the Nuva-
Ring groups and 54.0% in the COC groups. When this was
restricted to AEs that were defined by the investigator as
“possibly,” “probably,” or “definitely” related to treatment,
the values fell to 33.9% in the NuvaRing groups and
24.6% in the COC groups. The number and proportion of
subjects in each group who reported at least “possibly”
treatment-related AEs is shown in Table III. Three serious
AEs were reported during the study, 2 AEs in the Nuva-
Ring groups (strabismus, not considered related to study
medication, and deep vein thrombosis, possibly related to
study medication) and 1 AE in the COC groups (depres-
sion, possibly related to study medication).

Table I. Baseline characteristics of the NuvaRing and COC treatment groups

Characteristic NuvaRing (n = 121) COC (n = 126)

Age (y) 25.6 ± 5.0 25.0 ± 5.1
Women by age category (n)

18-20 y 16 26
21-25 y 54 51
26-30 y 29 27
31-35 y 17 18
36-40 y 5 4

Race (%)
White 98.3 97.6
African American 0 0.8
Asian 0 0.8
Other 1.7 0.8

Body mass index (kg/m2) 22.7 ± 2.5 22.8 ± 2.7
Nulligravid (%) 55.4 69.8
Nulliparous (%) 62.8 76.2
Usual duration of menstrual flow (d)* 5.0 ± 1.2 5.1 ± 1.0
Usual volume of menstrual flow* (%)

Scanty 6.6 7.9
Moderate 76.0 77.8
Heavy 17.4 14.3

Continuous variables are presented as mean ± SD.
*Assessed at screening visit.



Volume 186, Number 3 Bjarnadóttir, Tuppurainen, and Killick 393
Am J Obstet Gynecol

Twelve women in the NuvaRing groups (9.9%) and 4
women in the COC groups (3.2%) discontinued the
study because of AEs. In the NuvaRing groups the reasons
for withdrawal were decreased libido (n = 5) and other re-
productive disorders, including breast tenderness, vagi-
nal discomfort, and device-related events (n = 3). In the
COC groups, the subjects discontinued because of AEs
that affected the skin (acne and eczema; n = 2), nausea
and vomiting (n = 1), and increased appetite (n = 1).

Medical and gynecologic examinations performed be-
fore and after the studies showed no clinically relevant
changes in either group. Heart rate and blood pressure
did not change significantly from baseline in either
group. Two subjects in each group (NuvaRing, 1.9%;
COC, 1.7%) had a clinically significant decrease in body
weight from baseline. More subjects in the COC groups
(9 women; 7.6%) had a clinically significant increase in
body weight from baseline than in the NuvaRing groups
(2 women; 1.9%). Overall, the mean change in body
weight in both groups from baseline at cycles 3 and 6 was
small; there was a slight decrease in the NuvaRing groups
(cycle 3, –0.29 ± 2.15 kg; cycle 6, –0.13 ± 2.32 kg) and a
small increase in the COC groups (cycle 3, 0.41 ± 2.38 kg;
cycle 6, 0.40 ± 2.59 kg).

Comment

The primary aim of this combined analysis was to ex-
amine cycle control, because cycle control is a key factor
that affects contraceptive acceptability, compliance, and
convenience.3,8 Overall, the cycle control achieved dur-
ing NuvaRing use was excellent and substantially better
than that in women who used a COC for many of the pa-
rameters that were examined. The bleeding patterns for
the COC groups were similar to those reported in previ-
ous studies.9-11

The incidence of irregular bleeding is the main cycle
control parameter that is likely to inconvenience the user.
The incidence of irregular bleeding with NuvaRing was
very low throughout the study, which confirms the find-
ings of a previous trial, with >1000 women also experi-
encing irregular bleeding in about 5% of cycles.5 This
finding is remarkable, considering the low dosage of
ethinyl estradiol (15 µg/d) released by the ring. With

COCs, a dosage of ethinyl estradiol 15 µg/day results in
irregular bleeding in approximately 29% of women dur-
ing the first 6 cycles.2,12 The good cycle control achieved
with NuvaRing may be a result of the continuous release
of steroids from the ring, which avoids daily fluctuations
in hormone levels.

The incidence of irregular bleeding in the COC groups
was particularly high during the first cycle. This may be
partly attributed to the timing of starting treatment:
women in the COC groups started on day 1 of menses;
women in the NuvaRing groups started on day 5 of
menses. To allow for this difference, a correction was
made during data analysis by excluding bleeding data
from the first 7 days of cycle 1. However, the high inci-
dence of bleeding in the COC groups during this cycle
suggests this correction was not sufficient to fully allow
for the different starting days. Despite this, more fre-
quent irregular bleeding during the first month of use is
common with most COCs irrespective of ethinyl estradiol
dose (30, 20, or 15 µg).2,11,13-16

Regular withdrawal bleeding occurred in all cycles in
the NuvaRing groups and almost all cycles in the COC
groups; this is considered desirable because it reassures
the women of the continued absence of pregnancy.8

Early withdrawal bleeding was slightly more common in
the NuvaRing groups and late withdrawal bleeding was
more prevalent in the COC groups. The early with-
drawal bleeding in the NuvaRing groups was mainly 
restricted to spotting and is unlikely to affect accept-
ability. This is supported by questionnaire results that
show that NuvaRing has high user acceptability.5 The
incidence of late withdrawal bleeding in the COC
groups (albeit mainly spotting) has not been previously
described. Late withdrawal bleeding may be an impor-
tant consideration for counseling because it could
cause confusion in some women regarding when they
should begin their next packet of pills or insert their
next ring. The cycle control findings in the present
study are similar to those reported recently from a large
NuvaRing efficacy trial.5 Consequently, we conclude
that the bleeding pattern noted in the present study is
representative of the bleeding patter that is observed
commonly during NuvaRing use.

Table II. Incidence and duration of withdrawal bleeding in both treatment groups; figures apply to cycles 1 to 6 (unless
otherwise indicated)

Cycle control parameter NuvaRing COC

Incidence of withdrawal bleeding (% evaluable cycles) 100 98.2-100
Mean duration of withdrawal bleeding (d) 4.7-5.4 4.2-6.0
Incidence of early withdrawal bleeding (% evaluable cycles) 1.3-13.0 1.8-10.3
Incidence of cycles with spotting days only (%) 0.0-10.9 0.0-7.3

Incidence of late withdrawal bleeding* (% evaluable cycles) 17.4-28.0 45.9-57.1
Incidence of cycles with spotting days only (%) 12.0-24.3 33.0-43.8

*Data for cycles 1 to 5 only.
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A high proportion of cycles in the NuvaRing groups
fulfilled the criteria for “intended bleeding pattern,”
which further confirmed NuvaRing’s excellent cycle con-
trol. Because NuvaRing is vaginally located, good cycle
control is potentially important; bleeding during the
ring-use period may result in reduced convenience and,
consequently, lower adherence to the regimen, which
could potentially reduce contraceptive effectiveness.

The tolerability of both contraceptives was good. The
main differences between the groups were the higher
incidences of vaginal discomfort, vaginitis, and ring-
related events in the NuvaRing groups. Reproductive
disorders were the reason given for withdrawal from the
study by 3 women. These findings are similar to findings
from a large NuvaRing efficacy study; in that study, 1145
women used NuvaRing, and only 1% of participants
withdrew from the study because of vaginal discomfort
and 2.6% withdrew because of ring-related events. This

large efficacy study also reported high satisfaction with
NuvaRing in women who completed and discontinued
the study.5 Thus, although a small proportion of women
reported ring-related and vaginal events, most users re-
port NuvaRing to be a highly acceptable method of con-
traception.5

The other reported AEs are all commonly associated
with combined contraceptive use.17,18 Considering the
very low dosage of ethinyl estradiol released from the
ring, it was anticipated that the incidence of estrogen-
related side effects (such as breast tenderness, nausea,
and headache) may have been lower in the NuvaRing
groups than in the COC groups. However, the incidence
of these events was comparable in the treatment groups,
possibly because of selection bias in the nonrandomized
studies. Previous studies that used a norethisterone 
acetate/ethinyl estradiol–releasing vaginal ring re-
ported relatively high levels of nausea and vomiting dur-

Fig 2. Incidence of cycles with irregular bleeding with NuvaRing
or levonorgestrel/ethinyl estradiol (COC; ITT analysis). The
double asterisks represent P < .001 versus the respective NuvaRing
group.

Fig 3. Incidence of cycles with the intended bleeding pattern
with NuvaRing or levonorgestrel/ethinyl estradiol (COC; ITT
analysis). The asterisk represents P < .01; the triple asterisks repre-
sent P < .0001 versus the respective COC group.

Table III. Proportion of subjects who reported AEs that were possibly treatment related (occurring in ≥2% of subjects in
either treatment group) 

AE NuvaRing (%) COC (%)

Acne 2 (1.7%) 3 (2.4%)
Breast tenderness 5 (4.1%) 5 (4.0%)
Decreased libido 10 (8.3%) 0 (0.0%)
Depression 0 (0.0%) 6 (4.8%)
Device-related events* 3 (2.5%) NA
Headache 4 (3.3%) 3 (2.4%)
Leukorrhea 3 (2.5%) 0 (0.0%)
Nausea 6 (5.0%) 4 (3.2%)
Nervousness 3 (2.5%) 2 (1.6%)
Weight increase 4 (3.3%) 2 (1.6%)
Vaginal discomfort 3 (2.5%) 0 (0.0%)
Vaginitis 5 (4.1%) 2 (1.6%)

NA, Not applicable.
*Comprising foreign body sensation, coital problems, and expulsion.
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ing the first cycles of ring use. This was proposed to be
due to hormones that accumulated at the ring surface
during storage and were then released in a “burst” dur-
ing the first cycle of use. The low levels of these AEs in
the present study suggest that these problems are specif-
ically associated with norethisterone acetate/ethinyl
estradiol–releasing rings.19,20

The absence of any clinically relevant changes in any of
the other medical, gynecologic, or laboratory assessments
indicates that NuvaRing has a good safety profile and can
be regarded as having a neutral effect on body weight.

The present study shows that NuvaRing has excellent
cycle control. For most of the parameters examined, the
cycle control achieved with NuvaRing is significantly bet-
ter than that of a COC containing 150 µg levonorgestrel
and 30 µg ethinyl estradiol. This study also shows that
NuvaRing is well tolerated.

We thank T. O. M. Dieben for his role in coordinating
the trial, E. van der Meulen for the statistical analysis, and
the other investigators, Drs R. Klimscheffskij, M. Venhola,
E. Maugnùsdóttir, A. Bigrigg, C. Klipping, and I. Duijkers,
for conducting the study.
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