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Background. Limited evidence suggests that the nonhormonal contraceptive copper intrauterine device (Cu-IUD) may in-
crease bacterial vaginosis (BV) risk, possibly due to increased volume and duration of menses, a common side effect of Cu-IUD use.
Although increases in bleeding typically resolve within 6-12 months following initiation, evaluations of the association between
Cu-IUD and BV have not included more than 6 months of follow-up.

Methods. This secondary analysis of a human immunodeficiency virus type 1 prevention trial included 2585 African women
ages 18-45 followed for up to 33 months. Women reported contraceptive use each month. BV was evaluated by Nugent score in
6-monthly intervals and, if clinically indicated, by Amsel criteria. Andersen-Gill proportional hazards models were used to (1)
evaluate BV risk among Cu-IUD users relative to women using no/another nonhormonal contraceptive and (2) test changes in BV
frequency before, while using, and following Cu-IUD discontinuation.

Results. BV frequency was highest among Cu-IUD users at 153.6 episodes per 100 person-years (95% confidence interval [CI]:
145.2, 162.4). In adjusted models, Cu-IUD users experienced 1.28-fold (95% CI: 1.12, 1.46) higher BV risk relative to women using
no/another nonhormonal contraception. Compared to the 6 months prior to initiation, BV risk was 1.52-fold (95% CI: 1.16, 2.00)
higher in the first 6 months of Cu-IUD use and remained elevated over 18 months of use (P < .05). Among women who discontinued

Cu-IUD, BV frequency was similar to pre-initiation rates within 1 year.

Conclusions.
to consider BV risk when discussing contraceptive options.
Keywords.

Cu-IUD users experienced elevated BV risk that persisted throughout use. Women and their providers may wish

bacterial vaginosis; copper intrauterine device; long-acting reversible contraception.

Bacterial vaginosis (BV) is the most common vaginal infection
among women of reproductive age [1] and is associated with
multiple adverse outcomes, including pelvic inflammatory di-
sease [2], preterm birth [3], and increased risk of acquisition
and transmission of human immunodeficiency virus type 1
(HIV-1) [4, 5] and other sexually transmitted infections [6].
Among this same population of reproductive-aged women, use
of long-acting reversible contraception (LARC) is increasing,
particularly in sub-Saharan Africa, where use of progestin-only
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implants and copper intrauterine devices (Cu-IUD) has in-
creased 4-fold over the previous decade [7].

Previous research has established a reduced risk of BV
among women using either combined hormonal contracep-
tion containing both estrogen and progestins or progestin-only
contraception [8, 9]. However, there are limited data on the ef-
fect of the nonhormonal Cu-IUD on BV risk. Cross-sectional
studies of the association between Cu-IUD use and BV preva-
lence have reported mixed results [10, 11], as have 2 prior lon-
gitudinal studies. One prior longitudinal study did not find a
statistically significant association between BV incidence and
use of either Cu-IUD or a levonorgestrel intrauterine system,
although an underpowered exploratory analysis suggested an
increased risk of BV among women who reported irregular
bleeding while using either method [12]. An additional study
specifically designed to evaluate changes in prevalence of BV
across contraceptive methods identified a nearly 2-fold increase
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in prevalence of BV at 6 months following initiation of Cu-IUD
(P =.005) [13].

Two mechanisms of action have been proposed through which
Cu-TUD may increase risk of BV. First, the presence of a foreign
body in the uterus and vagina may facilitate the overgrowth of
the mixed facultative and anaerobic bacteria associated with BV
[12]. Second, the relative abundance of Gardnerella vaginalis and
Lactobacillus species morphotypes fluctuates throughout the
normal menstrual cycle, with an increase in Gardnerella vaginalis
and decrease in Lactobacillus species during menses [14]. Cu-IUD
initiation is typically accompanied by an increased volume and du-
ration of menses [15, 16], potentially allowing preferential loss of
Lactobacillus species and heme-stimulated growth of Gardnerella
vaginalis during this time [14] to persist to the point of dysbiosis.

Prior longitudinal investigations of the association between
Cu-IUD use and BV risk have included up to 6 months of fol-
low-up time [12, 13], whereas bleeding patterns following
Cu-IUD insertion show that initial increases in volume and du-
ration of menses decline over 6 months to 1 year after Cu-IUD
initiation [15, 16]. Should changes in bleeding patterns form
a part of the biological mechanism through which Cu-IUD
use increases BV risk, longer periods of follow-up time are
needed to evaluate a potential time-varying effect of Cu-IUD
on BV risk.

We therefore conducted a secondary analysis of data col-
lected as part of a phase III biomedical HIV-1 prevention trial.
Within the trial, a Contraceptive Action Team (CAT) was
formed to scale up access to LARC methods [17]. These efforts
to expand the contraceptive method mix provided a unique
opportunity to (1) evaluate the association between current
Cu-IUD use and BV frequency relative to women using no con-
traception or a nonhormonal method other than Cu-IUD, and
(2) among new Cu-IUD users, assess changes in BV frequency
prior to Cu-IUD initiation, during up to 18 months of use, and
following discontinuation.

METHODS

We conducted a secondary analysis of data from the MTN-020/
ASPIRE trial, a placebo-controlled, double-blind, randomized
clinical trial of the HIV-1 prevention efficacy of a vaginal ring;
detailed trial methods have been published previously [18].
Briefly, 2629 HIV-1-negative, healthy, sexually active women
aged 18-45 were enrolled from 2012 to 2015 from Malawi,
South Africa, Uganda, and Zimbabwe. Institutional review
boards at each study site approved the study protocol, and all
participants provided written informed consent. Analyses here
include 2585 (98.3%) women confirmed to be HIV-1-negative
at enrollment and with complete baseline data.

At study enrollment, participants were required to use an
effective contraceptive method, including LARC methods
(progestin-only implants, Cu-IUD), short-acting reversible

contraceptives (SARC), including oral contraceptive pills (OCP)
and the injectables intramuscular depot medroxyprogesterone
acetate (DMPA-IM) and norethisterone enanthate (NET-EN),
or tubal ligation. Throughout follow-up, women could choose
a new contraceptive method or discontinue contraception at
any time. Contraceptive method use was determined by either
onsite provision of contraception, review of participant’s family
planning records, and/or ascertained per participant self-report
at monthly study visits.

Vaginal swabs for BV evaluation by Nugent score [19]
were collected at enrollment and every 6 months thereafter.
Additionally, clinical evaluation of BV by Amsel criteria [20]
was performed at any visit if clinically indicated, with met-
ronidazole treatment provided for clinical BV per the local
standard of care [21-23]. At enrollment, demographic data
were collected, and women were evaluated for Chlamydia
trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, and
syphilis. Women reported intravaginal practices (insertion of
soap or water; paper, cloth, tissue, rags, or cotton wool; prod-
ucts to make the vagina dry or tight) in the prior 3 months by
audio computer-assisted self-interview at enrollment and the
3-month follow-up visit. Circumcision status of primary part-
ners and sexual behavior data over the prior 3 months were
collected in standardized surveys at enrollment and quarterly
thereafter. Urine pregnancy tests and HIV-1 serologic tests were
performed monthly. Participants reported unexpected heavy
menstrual bleeding and/or intermenstrual bleeding as part of
clinical trial adverse event reporting requirements.

We compared participant characteristics at enrollment
across contraceptive methods with Cochran-Maentel-Haenzel
X tests stratified by site for categorical variables and from anal-
ysis of variance adjusted for site for continuous variables. We
used Andersen-Gill proportional hazards models with robust
standard errors to evaluate the association between Cu-IUD
use and BV frequency (including recurrent episodes), relative
to women using no contraceptive or a nonhormonal contra-
ceptive method other than Cu-IUD. Andersen-Gill models
assume each BV episode is independent, with robust standard
errors accounting for intra-individual correlation in events
over time. Women were censored at HIV-1 seroconversion or
first pregnancy. In our primary analysis, a time-varying, single
contraceptive method exposure is defined as the method most
recently initiated, and BV end points include both regularly
scheduled BV evaluations as well as interim BV evaluations
diagnosed by either Nugent score or Amsel criteria. We ad-
ditionally report results for a model including only regularly
scheduled BV evaluations. We conducted 2 sensitivity ana-
lyses to account for simultaneous exposure to additional ex-
ogenous hormones. First, we included an interaction term
between current contraceptive method and recent expo-
sure to an alternative hormonal contraceptive to account for
overlap in contraceptive exposures following a method switch.
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Recent exposure was defined as within the prior 17 weeks for
DMPA-IM and the prior 10 weeks for NET-EN. Second, some
women reporting heavy and intermenstrual bleeding were
prescribed additional estrogen and/or progestins to reduce
excess bleeding. The second sensitivity analysis includes an
interaction term between current contraceptive method and
concomitant use or use within the prior 30 days of additional
exogenous hormones. Finally, there may be residual con-
founding when using a reference group of women using no
contraception or a nonhormonal contraceptive method other
than Cu-IUD. We therefore conducted additional analyses
using hormonal implant, OCP, and DMPA-IM users as ref-
erents. We used Andersen-Gill proportional hazards models
with robust standard errors to evaluate changes in BV inci-
dence prior to Cu-IUD initiation, while using, and following
discontinuation. For all Andersen-Gill models, we evaluated
the appropriateness of the proportional hazards assumption
with tests of independence between time and Schoenfeld re-
siduals. All models are stratified by study site and adjusted for
variables hypothesized a priori to be confounders or expected
to increase the precision of our analysis, including a new pri-
mary sex partner, number of sex partners, condom use at last
vaginal sex, circumcision status of the primary partner, and
any intravaginal practices reported at baseline and/or month
3. Quarterly values of retrospective data were carried back-
ward. All analyses were performed in R software 3.5.0 [24].

RESULTS

At study enrollment, injectable contraceptive methods were
used by over half of women (1412, 54.6%), followed by hor-
monal implants (492, 19.0%), Cu-IUD (323, 12.5%), OCP (280,
10.8%), and tubal ligation (78, 3.0%). Compared to women
using a SARC, women using a LARC or with tubal ligation were
somewhat older, more likely to be married, less likely to have
completed secondary education, and less likely to test positive
for C. trachomatis at enrollment (Table 1). Enrollment contra-
ceptive use additionally varied by country, with relatively low
prevalence of Cu-IUD (5.5%) and hormonal implant use (1.4%)
at enrollment in South Africa, reflecting low background use of
these methods and delayed access to LARC methods in South
Africa within the trial.

Contraceptive method switching was common, with 1003
(38.8%) women switching from their enrollment method at
some point during trial participation. Among women who
switched from their baseline method, 298 (29.7%) switched
to Cu-IUD (Supplementary Figure 1). Continuation
rates for Cu-IUD were high, with only 22% of women
using Cu-IUD at baseline switching to a different method
(Table 2). Throughout study follow-up, 619 (23.9%) women
ever used a Cu-IUD, 803 (31.1%) ever used a hormonal im-
plant, 520 (20.1%) ever used an OCP, 1185 (45.8%) ever used
DMPA-IM, 477 (18.5%) ever used NET-EN, and 262 (10.1%)
ever used another nonhormonal method (including tubal

Table 1. Baseline Participant Characteristics by Contraceptive Method Used at Study Enroliment
ocpP Tubal Ligation
Cu-lUD Implant n =280 DMPA-IM NET-EN n=78
n=2323(12.4%) n=492(19.0%) (10.8%) n=1,044 (40.4%) n =368 (14.2%) (3.0%) P

Age, median (IQR) 28(24, 33) 28(24, 32) 25(21, 31) 26(22, 30) 24(21, 28) 36(33,39) <.001
Currently married, n (%) 184(57.0) 396(80.5) 52(18.6) 368(35.2) 19(5.2) 47(60.3) <.001
Secondary school education or higher, n 261(80.8) 376(76.4) 259(92.5) 881(84.4) 359(97.6) 49(62.8) .028

(%)
Current smoking, n (%) 7(2.2) 5(1.0) 16(5.7) 58(5.6) 25(6.8) 4(5.1) 531
Number of prior pregnancies, median (IQR) 2(1, 3) 3(2, 3) 1(1, 2) 2(1, 3) 101, 2) 4(3, 4) <.001
Number of live births, median (IQR) 2(1,3) 2(2, 3) 1(0, 2) 2(1, 2) 1(0, 2) 4(3, 4) <.001
Sexually transmitted infection, n (%)

Chlamydia trachomatis® 25(7.7) 42(8.5) 34(12.1) 140(13.4) 62(16.8) 3(3.8) .037

Neisseria gonorrhoeae® 13(4.0) 26(5.3) 12(4.3) 41(3.9) 12(3.3) 5(6.4) 614

Trichomonas vaginalis® 26(8.0) 41(8.3) 23(8.2) 57(5.5) 25(6.8) 6(7.7) .336

Syphilis® 4(1.2) 13(2.6) 5(1.8) 17(1.6) 0(0.0) 0(0.0) 164
Bacterial vaginosis® 144(44.6) 218(44.4) 120(42.9) 391(375) 154(41.8) 43(565.1) <.001
Two or more sexual partners, n (%) 71(22.0) 66(13.4) 57(20.4) 170(16.3) 55(14.9) 12(15.4) 332
Condom used at last sex, n (%) 177(54.8) 231(47.0) 193(68.9) 589(56.4) 247(67.1) 35(44.9) .060
Primary sex partner circumcised, n (%) 123(38.1) 126(25.6) 125(44.6) 459(44.0) 215(58.4) 32(41.0) .029

Abbreviations: Cu-lUD, copper intrauterine device; DMPA-IM, intramuscular depot medroxyprogesterone acetate; IQR, interquartile range; NET-EN, norethisterone enanthate; OCFE, oral

contraceptive pill.

?P-values are obtained from Cochran-Maentel-Haenzel xz tests stratified by site for categorical variables and from analysis of variance adjusted for site for continuous variables.

°Evaluated by nucleic acid amplification test.
°Evaluated by rapid test.

9Evaluated by serology.

°At baseline, median time since method initiation was 16 days (IQR: 8, 112) across all methods, excluding women with a tubal ligation, as date of tubal ligation was unknown.
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Table 2. Contraceptive Method Discontinuation and Duration of Use During Trial Participation

None/Other
Cu-lUD Implant ocCP DMPA-IM NET-EN Nonhormonal®
n=323(125%) n=492(19.0%) n=280(10.8%) n=1,044(40.4%) n=368(14.2%) n=78(3.0%)
Switched from baseline method, n (%) 71(22.0) 97(19.7) 169(60.4) 441(42.2) 225(61.1) 0(0.0)
Time to method switch (months), median (IQR)®  9.2(5.2, 14.8) 8.2(5.5, 12.9) 4.0(2.0, 72) 74(3.6,14.7) 7.8(3.9,13.7)
Duration of method use (months), median 16.4(9.9, 22.0) 11.0(74, 18.2) 5.6(2.8, 10.4) 13.6(6.5, 21.2) 11.4(5.2, 19.2) 5.5(1.3, 16.6)

(IQR)°

Abbreviations: Cu-lUD, copper intrauterine device; DMPA-IM, intramuscular depot medroxyprogesterone acetate; |QR, interquartile range; NET-EN, norethisterone enanthate; OCFE, oral

contraceptive pill.

At baseline, includes only women with tubal ligation. At follow-up, includes all women using no contraceptive method or another nonhormonal contraceptive method.

PEstimated from among women who switched their baseline contraceptive method.

°Estimated from among women who used the method at any time during ASPIRE participation.

ligation, male and female condoms, and spermicide) or no
contraception.

Across a median of 10.5 months of follow-up (interquartile
range: 5.4, 16.8), women contributed 9552 BV evaluations, of
which 93.9% were regularly scheduled evaluations and 3.9%
were interim evaluations prompted by reported BV symptoms
and conducted by Amsel criteria (the remainder were interim
Nugent score evaluations). BV was common among trial par-
ticipants at 101.6 episodes (95% confidence interval [CI]: 98.5,
104.7) per 100 person-years, ranging from 69.1 (95% CI: 64.9,
73.6) per 100-person years among DMPA-IM users to 153.6
(95% CI: 145.2, 162.4) per 100 person-years among Cu-IUD
users (Supplementary Table 1). In adjusted models, BV inci-
dence among Cu-IUD users was 1.28-fold (95% CI: 1.12, 1.46)
higher than among women using no contraception or another

nonhormonal contraceptive method (Figure 1). In contrast,
DMPA-IM and NET-EN users had lower risk of BV (hazard
ratio [HR]: 0.65, 95% CI: .56, .74; HR: 0.74, 95% CI: .63, .86,
respectively), whereas hormonal implant and OCP users did
not have significantly different BV risk compared to women
using no contraception or another nonhormonal contraceptive
method (HR: 0.94, 95% CI: .82, 1.07; HR: 0.95, 95% CI: .81,
1.12, respectively) (Figure 1). Results were similar in sensitivity
analyses in which models included only regularly scheduled
BV evaluations, accounted for recent exposure to an alterna-
tive hormonal contraceptive, or accounted for concomitant
use of additional exogenous hormones to treat excess bleeding
(Figure 1). The pattern of hazard ratios was also consistent
across analyses with reference groups of women using implant,
OCP, and DMPA-IM (Supplementary Table 2).
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Figure 1. Hazard ratio of BV by contraceptive method, relative to women using no contraception or a nonhormonal contraceptive method other than Cu-IUD. Analyses were
conducted including (1) all BV evaluations, (2) only regularly scheduled BV evaluations, (3) estimated hazard ratio for those without recent exposure to an alternative hor-
monal contraceptive, and (4) estimated hazard ratio for those without current or recent concomitant additional hormonal medication use to treat heavy and/or intermenstrual
bleeding. The proportional hazards assumption was appropriate for all models. Abbreviations: BV, bacterial vaginosis; Cu-IUD, copper intrauterine device; DMPA-IM, intra-
muscular depot medroxyprogesterone acetate; NET-EN, norethisterone enanthate; OCP, oral contraceptive.
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Among 298 women who initiated Cu-IUD during ASPIRE, use
of DMPA-IM was most common in the 6 months prior to Cu-IUD
initiation (147, 49.3%), followed by NET-EN (69, 23.2%), OCP
(63, 21.1%), progestin-only implant (35, 11.7%), or no/another
nonhormonal contraceptive method (5, 1.7%). BV frequency in the
6 months prior to Cu-IUD initiation was 89.7 episodes (95% CI: 70.1,
113.1) per 100 person-years, and increased to 136.6 episodes (95%
CI: 117.3, 158.2) per 100 person-years in the first 6 months following
Cu-IUD initiation and remained elevated for up to 18 months of use
(Figure 2A). In adjusted models, the hazard of BV was significantly
higher following Cu-IUD initiation over 18 months of use (all P < .05;
Figure 2A). When including only regularly scheduled BV evaluations,
the number of BV episodes at all time points was somewhat lower,
and hazard ratios of BV following initiation relative to the 6 months
prior to Cu-IUD initiation were attenuated (Figure 2A).

Seventy-four new Cu-IUD users subsequently discontinued
Cu-IUD during ASPIRE participation. In the 6 months following
discontinuation, women used OCP (28, 37.8%), implant (26,
35.1%), DMPA-IM (18, 24.3%), NET-EN (16, 21.6%) or no/another
nonhormonal method (15, 20.3%). Among 70 women who reported

a reason for Cu-IUD discontinuation, the primary side effect-related
reasons were excessive bleeding (25, 35.7%) and increased menstrual
pain (12, 17.1%), while only 1 woman (1.4%) reported recurrent gen-
ital symptoms as a reason for Cu-IUD discontinuation. Following
discontinuation, BV frequency declined from 155.6 episodes (95%
CIL: 143.0, 169.0) per 100 person-years during use to 143.9 episodes
(95% CI: 104.0, 193.2) per 100 person-years in the 6 months fol-
lowing discontinuation and 100.4 episodes (95% CI: 64.5, 150.3) per
100 person-years in the 7-12 months following discontinuation. In
adjusted models, frequency of BV following Cu-IUD discontinuation
was not significantly different from frequency in the 6 months prior
to initiation (Figure 2B). Results were similar in a model including
only regularly scheduled BV evaluations (Figure 2B).

In adverse event reporting, incidence of unexpected heavy men-
strual bleeding was similar in the 6 months prior to Cu-IUD initia-
tion as in the 6 months following Cu-IUD initiation, with declining
incidence over the subsequent year (Figure 3). Incidence of unex-
pected intermenstrual bleeding declined from the 6 months prior
to initiation relative to the first 6 months following initiation and
continued to decline over the following 12 months (Figure 3).
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Frequency of BV in (A) time period prior to Cu-IUD initiation and while using Cu-IUD and (B) in time period prior to Cu-IUD initiation, while using Cu-IUD, and

following Cu-IUD discontinuation. Adjusted hazard ratios and 95% confidence intervals from Andersen-Gill proportional hazards models are shown below each figure.

Abbreviations: BV, bacterial vaginosis; Cu-IUD, copper intrauterine device.

Copper IUD Use and Risk of BV « CID 2021:73 (1 August) « 517



1.5 &
g3
1.0+ <=
S 0.54 =y
% F-------s R 2 = E;
§0.0-
-
8151 }\ o)
§10. N %5
5 RS 28
o) ~ 52
059 I "8
g B SRS 3 =
£ 0.0-
Q
= =
2 15- s g
3] 23
= 1.0 g_g
(=N
0.5 g5
¥ - aa
_______ + =8
o T ------ R z &

T
0—6 months since
initiation

0-6 montlhs prior to
Cu—IUD initiation

Figure 3.

T
13—18 months since
initiation

T
7—12 months since
initiation

Incidence rate of reported heavy menstrual bleeding, intermenstrual bleeding, and both heavy and intermenstrual bleeding in the 6 months prior to Cu-IUD initi-

ation and in the 18 months following initiation. Abbreviation: Cu-IUD, copper intrauterine device.

DISCUSSION

In this large prospective analysis, Cu-IUD users experienced
a 28% increased risk of bacterial vaginosis, relative to women
using either no contraception or an alternative nonhormonal
method. This finding was robust to multiple sensitivity analyses
and adds to a growing body of literature demonstrating an ele-
vated risk of BV among Cu-IUD users [13, 25]. These analyses
additionally suggest that BV risk remains elevated through up
to 18 months of Cu-IUD use and demonstrate that BV risk re-
turns to pre-initiation levels following Cu-IUD discontinua-
tion. Given this elevated risk, women and their contraceptive
providers may wish to consider BV risk when discussing con-
traception options.

The Contraceptive Action Team within ASPIRE scaled up
access to long-acting reversible contraceptives for study par-
ticipants, with high initiation and continuation rates of these
methods [26]. Similarly, there is a need to increase the contra-
ceptive method mix to meet the diverse needs and preferences
of women in sub-Saharan Africa, with provision of Cu-IUD
included as part of this expansion. However, BV is associated
with multiple adverse outcomes, regardless of symptomatology
[1-6]. In particular, in regions of high HIV-1 prevalence, where
BV may account for 15% of new HIV-1 infections [27], BV risk
may be an especially important consideration when selecting
contraceptives. The levonorgestrel intrauterine system (LNG-
IUS) may be a preferable alternative for some women, as several
longitudinal studies have shown either no significant changes
in the composition of the vaginal microbiota among LNG-IUS
users [28, 29] or a short-term increase in BV risk immediately

following initiation, with a return to pre-initiation risk within
1 year [30]. However, as the LNG-IUS remains largely unavail-
able in sub-Saharan Africa, there were no users of the LNG-IUS
in the present study, and so we were unable to evaluate the asso-
ciation between LNG-IUS and BV in this population.

Women using Cu-IUD experienced consistently el-
evated BV risk over 18 months of use, relative to the
6 months prior to Cu-IUD initiation. Over the same time
period following Cu-IUD initiation, adverse event reports
of unexpected heavy and intermenstrual bleeding de-
clined, consistent with prior literature showing declining
incidence of bleeding side effects in the 6-12 months fol-
lowing Cu-IUD insertion [15, 16]. Taken together, this
suggests that heavy and intermenstrual bleeding secondary
to Cu-IUD use may not mediate the association between
Cu-IUD and increased BV incidence. However, adverse
events of heavy and intermenstrual bleeding in ASPIRE
were reported only when the change in bleeding was unex-
pected; systematic evaluation of bleeding patterns across
methods can provide the data needed to formally evaluate
a potentially mediating role of bleeding-related side effects
in the relationship between Cu-IUD and BV incidence.
Furthermore, although prior literature has established
adhesion of Candida species to Cu-IUD [31], research is
limited demonstrating increasing diversity and quantity
of adhered microbes to Cu-IUD in situ with increasing
duration of use [32]. Additional research is needed to in-
vestigate the biological mechanism that underlies the as-
sociation between Cu-IUD use and BV risk.
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Our estimates of the effect of DMPA-IM and NET-EN
are consistent with prior literature [8, 9], and our analyses
additionally replicate findings [13] showing no association
between the progestin-only implant and BV frequency, con-
sistent with the relatively small quantity of hormone released
by this method [33, 34]. In contrast to prior literature [8, 9],
we observed no association between OCP use and BV risk
in this cohort. This null association may have been the re-
sult of lower exogenous hormonal exposure in our group of
OCP users than in previous studies, as indicated by preg-
nancy incidence rates among women reporting OCP use in
this cohort that were more than 3-fold higher than typical
use failure rates [35, 36].

There are several limitations to the analyses presented
here. Our comparison of BV frequency prior to initiation
and while using Cu-IUD is limited by the presence of ex-
ogenous hormones prior to initiation, as women typically
used a hormonal contraceptive method prior to Cu-IUD use.
Estimates of the hazard of BV while using Cu-IUD relative
to pre-initiation are likely higher than would be observed in
the absence of additional exogenous hormones. Furthermore,
the contraceptive method mix following Cu-IUD discontinu-
ation was more likely to include methods not associated with
BV frequency in this cohort, although the method mix in the
6 months prior to initiation was predominantly made up of
methods associated with lower BV frequency. As a result, our
estimate of the hazard of BV following Cu-IUD discontinua-
tion relative to the 6 months prior to initiation may be higher
than would be observed with a more comparable contracep-
tive method mix in both pre-initiation and following discon-
tinuation. Finally, BV was evaluated infrequently, precluding
a test-of-cure to define an endpoint of incident BV within this
analysis. However, 60% of asymptomatic BV cases in a com-
parable cohort of African women resolved within 6 months
[37], suggesting that the majority of recurrent episodes are
incident cases. More frequent evaluation of BV would allow
for more precise description of the pathogenesis of BV in re-
lation to Cu-IUD use.

In conclusion, Cu-IUD users experienced a 1.28-fold in-
crease in the risk of BV, relative to women using no contracep-
tion or another nonhormonal method. The elevated risk of BV
persisted through up to 18 months of Cu-IUD use, with BV fre-
quency declining to pre-initiation rates within 1 year of discon-
tinuation. Women and their providers may wish to consider BV
risk when discussing contraceptive options.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases on-
line. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility
of the authors, so questions or comments should be addressed to the
corresponding author.
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