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Condensation: Immediate postpartum initiation of contraceptivelamts improves

contraceptive utilization at six months.

Short Title: Immediate initiation of postpartum contraceptiveplamts



Abstract

Background: Use of long acting highly-effective contraceptiwas the potential to improve
women’s ability to avoid short interpregnancy intds, which are associated with an increased
risk of maternal morbidity and mortality, and pretedelivery. In Uganda, contraceptive
implants are not routinely available during the iethate postpartum period.

Objective: The purpose of this study was to compare the ptmpoof women using
levonorgestrel contraceptive implants at six moumtiter delivery in women randomized to
immediate or delayed insertion.

Study Design: This is a randomized controlled trial among worreKampala, Uganda.

Women who desired contraceptive implants were naniglassigned to insertion of a two-rod
contraceptive implant system containing 75 mg wbf®rgestrel immediately following delivery
(within five days of delivery and before dischafgem hospital) or delayed insertion (six weeks

postpartum). The primary outcome was implant wttlan at six months postpartum.

Results: From June to October 2015, 205 women were randami)3 to the immediate group
and 102 to the delayed group. Ninety-three percemipleted the six-month follow-up visit. At
six months, implant use was higher in the immedyateip compared to the delayed group (97%
versus 68%; p<0.001), as was the use of any higjffdgtive contraceptive (98% versus 81%;
p=0.001). Women in the immediate group were motiefgad with the timing of implant
placement. If given the choice, 81% of women initheediate group and 63% of women in the
delayed group would choose the same timing of phace again (p=0.01). There were no

serious adverse events in either group.

Conclusions: Offering women the option of initiating contraceptimplants in the immediate

postpartum period has the potential to increas&r@oeptive utilization, decrease unwanted



pregnancies, prevent short interpregnancy interaald help women achieve their reproductive

goals.

Keywords: contraception, immediate postpartum @meiption, levonorgestrel contraceptive

implants, postpartum



I ntroduction

Contraception is rarely offered immediately aftelivery in low resource settings, like Uganda,
so many women will not access contraception atiganda has the third highest unmet need for
contraception in the worltand one of the highest excess fertility rateenworld.?
Contraceptive implants are safe, highly effectleag-acting, and reversible yet are not routinely
available during the immediate postpartum periodganda® TheUgandan Policy on Family
Planning does not currently support immediate postpartunantpuse for breastfeeding women
within six weeks of delivery’ In a qualitative study among pregnant women inridga
participants expressed interest in long-actingergile contraceptives and desire for family
planning to space pregnancies.

Globally, postpartum implant placement has tradaity occurred at a postpartum visit six
weeks after delivery. This timing of the postpartum visit, and initiatiof postpartum
contraception, is based on historical precedenidaed not have a clinical rationaldn fact,
non-breastfeeding women have been shown to ovasagarly as 25 days postpartdrand 30%
will have ovulated by eight weeRsStudies in Uganda show that 22-58% of women resum
sexual activity by six weeks after birf:’Median time to contraceptive use among postpartum
women in Uganda is estimated to be 19 months afsemption of sexual intercourse.

Implants are offered immediately postpartum in mei®yhospitals'**® Waiting six weeks to
initiate contraception puts women at risk for uaimded pregnancy and short interpregnancy
intervals. Short interpregnancy intervals of lésmt18-24 months are associated with an
increased risk of maternal morbidity and mortaffypreterm delivery, and low birth weight

infants.’



We are not aware of any studies to date evaluatingediate postpartum implant insertion
among women in Africa. The purpose of this studipisvaluate the effect of immediate
postpartum levonorgestrel (LNG) contraceptive impjalacement compared to contraceptive

implant placement at six weeks postpartum on sixtmatilization among women in Uganda.

Materials and M ethods

This is a randomized controlled trial conductedisstn June 2015 and May 2016 at Mulago
Hospital in Kampala, Uganda. Mulago Hospital is tia¢ional teaching and referral hospital.
There are approximately 32,000 deliveries per gedulago Hospital of which approximately
22% are cesarean deliveri€SAll women delivering at Mulago hospital are offére
comprehensive contraceptive counseling by nursevim@$ before discharge. While permanent
sterilization is available in the immediate postpar period, copper intrauterine devices (IUDs)
are the only reversible method of contraceptionlabke for initiation in the immediate
postpartum period. Women are counseled to iniafitether methods of contraception when
they return for their routine postpartum visit appmately six weeks after delivery.

We recruited women who wanted the contraceptivdanimfter receiving comprehensive
contraceptive counseling and they were assessadiddrility. Patients who were 18 years and
older, who spoke English or Luganda, had a vaginaksarean delivery at Mulago Hospital
within the past five days, and could demonstraa tiiey had a working cellular telephone were
eligible for entry into the study. We excluded wamwho had a medical contraindication to
progestin-only contraceptives or were taking Efavir medication as part of their HIV

antiretroviral treatment.



Women were randomized to immediate insertion (wifhie days of delivery and before leaving
the hospital) or delayed insertion (at the rouineweek postpartum visit, the current standard
of care in Uganda).

All devices were placed by nurses with training argerience in contraceptive implant
placement. The device used is a commercially-avigilavo-rod contraceptive implant system.
Each rod is 2.5 mm x 43 mm, and contains 75 mgeprogestin, levonorgestrel (LNG). The

implants are approved for five years of continuoss.*

All women received routine postpartum care accaydinthe standard of care. Participants in
both groups were scheduled for a routine six-westgartum visit. There was no additional

six-week study visit scheduled, but women who regdrfor their six-week visit were asked to
complete a brief questionnaire. Clinic attendamm®rds were also used to verify if a woman

returned for her six-week visit.

Women randomized to delayed insertion had implplased at the clinic when they came for
their postpartum follow-up visit. Prior to implapacement, women in the delayed group were
screened for pregnancy with a urine pregnancy lestddition, they were asked about
unprotected intercourse and frequency of breastigedny woman considered to be at risk for
pregnancy was counseled about the possibility #ietenl a home pregnancy test to take in two

weeks.

All participants were contacted by telephone aehmonths after delivery. In-person interviews
were completed at six months after delivery. Midtigttempts were made to assist the
participant to come in person. If the participamaswinable to return due to extenuating
circumstances then the interview was conductednion@. Attempts were made to reach the

participants until four months past the deliveryed@ar the three-month survey and up to eight



months past the delivery date for the six-montlveyr We excluded from analysis any surveys
inadvertently conducted after these time framesh Ballow-up surveys assessed whether
participants were using the implant or another w@thf contraception. Modern methods of
contraception was defined as condoms, combined draahtontraceptives, progestin-only
contraceptives (including implants, injections|gdnd 1UDs), copper IUDs, sterilization and
lactational amenorrhea at less than 6 months aioptd the WHO definition?® Highly

effective methods of contraception were definechathods with typical use pregnancy rates of
< 10% in the first year (WHO tier 1 and 2 methodah)ch included combined hormonal
contraception, progestin only pills, implants, @tjens, IUDs, and sterilizatioft.Additionally,

we assessed bleeding patterns by asking partisipawt many days after delivery they had
bleeding at least once per day (days of lochiay hmany days of bleeding in the last month
required a pad or a tampon and how many days fpemits had bleeding in the last month that
did not require a pad or tampon according to theddardized recommendations for defining
bleeding in contraceptive trial€ We measured satisfaction by asking participants $atisfied
they were with their current method overall base@dive-point Likert scale. If they had an
implant placed, we asked if they would choose #rmestiming of initiation again or earlier or
later. To ascertain adverse events we asked painis if they have been diagnosed with
bleeding or infection at implant site, deep implpleicement, pregnancy, blood clots in lungs or
legs or any other new medical condition. A nursagleated the implant site at the follow-up
visit.

We estimated 100% of women in the immediate groaplevhave an implant placed. Based on
the results of a previous trial of postplacentdDlplacement at Mulago Hospital we estimated

that 60% of women in the delayed group would refarra postpartum visit and have an implant



placed **We opined that greater than or equal to a 20%reifiee between the two groups is
clinically meaningful. To detect this effect witb® power assuming a two-sided alpha of 0.05,
and assuming a 20% discontinuation rate we estdrthtg 184 women (92 women in each
group) would be required. We planned to recrudtal of 204 participants to account for 10%

loss to follow-up.

Randomization was performed using blocks of fouwt sim which were varied randomly.
Sequential, numbered, opaque envelopes containtagdawith computer-generated assignment
information were prepared by a statistician noblagd in randomization. The envelopes were

opened in consecutive order.

During follow-up, attempts were made to blind theearch assistant collecting data to the group
to which the patient had been randomized. There werquestions on the three-month or six-

month study instruments that directly asked whenptient received her implant.

The primary outcome was the proportion of womengisi contraceptive implant at six months
after delivery. Secondary outcomes included w@ilon of the implant at three months,
postpartum bleeding, side effects and negativeoous, and satisfaction. Bivariate
comparisons were analyzed using Ttest or Fisher's Exact test for categorical vddatand t-
test or Mann-Whitney for continuous variables ggrapriate. The primary outcome was

evaluated per intent-to-treat analysis.

Sensitivity analyses were carried out to assespdtential impact of loss to follow-up on the

primary outcome.

Study data were collected and managed using REB{@apronic data capture tools. Data

analyses were completed using STATA (Statisticdivioe version 13- 1).
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The institutional review boards of the UniversifyGalifornia, San Francisco and Mulago
Hospital, and the Ugandan National Council for 8ceeand Technology, approved the protocol.
All participants provided written consent priordoroliment. The CONSORT guidelines were

used for reporting?

Results

Enrollment occurred between June, 2015 and Oct@0648. During this time, approximately
7500 women delivered at Mulago Hospital. Five heddand eleven women (7%) who indicated
that they planned to use the contraceptive implastpartum were screened for enrollment—
205 were randomized (103 to the immediate groupl®2do the delayed group) (figure 1).
Protocol violations were identified in three pagants after randomization (one woman was
randomized greater than five days since delivedytamo did not have working cellular phones)

but they were included in the analysis per intentmtreat.

By eight weeks postpartum, 52 women (25%) (23 @ithmediate group (22%) and 29 in
delayed group (28%); p=0.44) had returned to Mufagahe scheduled postpartum follow-up
visit. One hundred and eighty-five women (90%) ctetenl the three-month follow-up visit and
191 women (93%) completed the six-month follow-igitvThere was no difference in follow-

up between groups at three months or six months.

Women were on average 27 years old (SD 5.4). Mosten were married (48%) or in a
relationship (49%) (Table 1). The average ageaofigpant’'s male partners was 33 years (SD
7.9). The majority of women completed some secaonsetnool (56%) and had two or more
living children (80%). Women reported an average aitfirst pregnancy of 19 (SD 3.2). Thirty-

three percent of women had a cesarean deliverg@ndf women delivered multiples. Seven



11

percent of women reported previously using the anpfor contraception. Women traveled, on

average, 72 minutes to seek care at Mulago Hog®241.8).

At three months and six months, implant use wakdrigh the immediate group compared to the
delayed group: 99% immediate versus 41% delaye@ 004 ; and 97% immediate versus 68%,
delayed p<0.001, as was the use of any modernamapttive at 3 months and 6 months:100%
immediate versus 52%, delayed, p<0.001; and 99%euinate versus 86% delayed, p=0.001
(Table 2). Women in the immediate group were aisoe likely to be using a highly effective
method of contraception at three months and sixthsof100% immediate versus 50% delayed,
p<0.001; and 98% immediate versus 80% delayed0p2). One woman had a single-rod
etonogestrel implant placed at an outside clinie &as considered an implant user for the
purposes of the analysis. Twenty-four women (23.Bthe delayed group returned for implant
placement between the three-month phone call andixamonth follow-up visit (Figure 1).
Women who requested an implant at the six-montith wesre not considered to be implant users
at six months for the purpose of the analysis.

Sensitivity analyses assuming all participants togollow-up were implant users or all were
non-implant users did not change the overall figdi(data not shown). A last observation
carried forward analysis assuming all participavit® were observed to be using an implant at
last known visit are still using an implant, antparticipants who were not using an implant at
last known visit are still not using an implantd diot change the overall findings (data not

shown).

Two women became pregnant during study follow-upthBvomen presented for delayed
insertion and had a negative pregnancy test (08¢ days postpartum and the other at 46 days

postpartum). Both were diagnosed with a pregnarithyima few weeks of insertion and were
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dated by ultrasound to have pregnancies that peldhe contraceptive action of the implant.
One woman carried her pregnancy to term and ther didd an abortion (she did not disclose

whether the abortion was spontaneous or induced).

Among women who received an implant, satisfactidh the method was high overall, with
91% of 90 women in the immediate group reportinigdpésatisfied’ or ‘very satisfied’ with the
method compared with 88% of 35 women in the delayedp at 3 months (p=0.73) and 94% of
93 women in the immediate group compared with 97%9avomen in the delayed group at six
months (p=0.53) (Table 3). However, women in thegdiate group were more satisfied with
the timing of implant placement. If given the ch&®i®0% of women in the immediate group and
51% of women in the delayed group would chooseséimee timing of placement again at three
months (p=0.001) and 83% of women in the immediabeip and 68% of women in the delayed

group would choose the same timing of placemennaggasix months (p=0.03).

At six weeks postpartum there was no differencaé@an days of lochia between women who
received the implant immediately after delivery @imolse who did not receive the implant (13.2
days in both groups, p=0.95; data not shown). Agn@omen who had received an implant by
three months, the majority of women in both grotggorted no bleeding days in the month prior
to the three-month visit (79% immediate versus dEayed; p= 0.26) and six-month visit (81%

immediate versus 76% delayed; p=0.71) (Table 3).

Seven women had their implants removed during stoittyw-up (three (3%) in the immediate
group and four (4%) in the delayed group, p=0.88g reasons reported for implant removal
included arm pain (two women), early undiagnosegjpancy at the time the implant was placed

(two women), bothersome bleeding (one woman), almaldmain and decreased libido (one
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woman), and the recommendation of her primary peseider after a new diagnosis of diabetes

(one woman). There were no serious adverse evaritgdstudy follow-up.

Comment

We found that contraceptive implant utilizatiorse¢ months was significantly improved by
providing implants immediately following deliveryreng women in Uganda. In addition,
women were more satisfied with the timing of imglplacement when the implant was placed

immediately after delivery.

To the best of our knowledge, this study was tret fandomized trial of immediate post-partum
implant placement in Africa. The results of thisdst suggest that increasing access to long-
acting reversible contraceptive (LARC) methods irdiately postpartum, especially in low
resource settings, will improve utilization. Aliingh Uganda is a geographically restrictive
population this study has application to a larggsyation of similar low resource settings
across Africa and even globally. Postpartum LARGgpams have the potential to allow women
to achieve desired birth spacing and decrease natnd infant morbidity and mortality.

Postpartum LARC programs have also been shown tosteeffective in the US settiAg

The effect of immediate postpartum provision oftcaceptive implants on postpartum
utilization may be even greater than what was gseenr study. We found that 68% of women

in the delayed, or standard of care group, wenmegusnplants at six months compared to 97% in
the immediate group. This is likely a conservatgéimate of effect because of the clinical trial
setting, which only enrolled women willing to folleup, provided reimbursement for travel, and
provided the opportunity for participants to talk the phone to a study nurse about their

contraceptive plan at three months. At eight wgedstpartum, only 25% of women had returned
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to Mulago for a routine scheduled postpartum dsid by three months postpartum only 41% of
women in the delayed group were using an implaodnSfter the three-month study call, a
number of participants in the delayed group retdiioe implant placement. In observational
studies of women in Uganda only 25-28% report usmgraception between 3 and 12 months

postpartum?®?’

Our findings are consistent with observational Esiéh the US where continuation rates after
immediate postpartum placement of contraceptivdantp have been shown to be greater than
95% after 6 month¥** Our findings are similar to a small randomizedltdonducted in the US
among adolescents which showed that 70 % of womémei delayed group were using implants

at three months compared to 92% in the immediatem(p=0.02}°

Our study has several strengths. While anotherreétenal study has shown an association
between immediate postpartum insertion of contréeefmplants and implant utilizatior? this

is a randomized trial demonstrating that associatib can be difficult to know whether the
differential use of implants in the observatiornaldy was due to the intervention itself or other
participant characteristics associated with chapsimmediate insertion. Because of
randomization, our study highlights the importantée intervention itself. Another strength of

our study was the low loss to follow up which mimes the risk of bias in our findings.

Our study has several limitations. First, it was fleasible to design this study to evaluate the
effect of immediate postpartum provision of congattve implants on interpregnancy interval—
the outcome with clear, demonstrated public hdadtiefits. There were two pregnancies in our
delayed group and none in the immediate groud.difilstudy was not powered to detect
meaningful differences in pregnancy and our follggwvas not long enough to do so. We would

expect the majority of early repeat pregnanciesctur after six months? especially among a
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population of women known to have high exclusiveastfeeding rates in the first few months.
Utilization of effective postpartum contracepticastbeen shown to decrease short
interpregnancy intervalé? which are associated with increased maternal rfiadti morbidity
and mortality ***°Implant utilization is likely a reasonable surragatitcome for avoidance of

early repeat pregnancy.

In summary, offering women the option of initiatiogntraceptive implants in the immediate
postpartum period in low resource settings like hétgahas the potential to decrease unwanted
pregnancies, prevent short interpregnancy inteadshelp women achieve their reproductive
goals. Health Ministries should focus on expandtialicies and protocols that facilitate

immediate postpartum insertion of LARC.
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Table 1: Demographics and baseline char acteristics of women
randomized to delayed and immediate contraceptive implant initiation

Total Immediate Delayed
Start Start
N= 205 N=103 N= 102
N (%) N (%) N (%)
Age, years (Mean/SD) 269 (5.4) 26.3(5.2) 27.5 (5.5)
Marital status
Single 4 (2.0) 3(2.9) 1(1.0)
Married 98 (47.8) 52 (50.5) 46 (45.1)
Divorced/Separated/Widowed 3 (1.5) 0 (0) 3(2.9)
In a relationship 100(48.8) 48 (4.6) 52 (51.0)

Ageof Partner, years(Mean/SD} 32.9 (7.9) 32.4(8.3) 33.4(7.5)

Education Completed

No formal schooling 6 (2.9) 2 (1.9 4 (3.9)

Some primary school 64 (31.2) 33 (32.0) 31480

Some secondary school 115 (56.1) 60 (58.3) (533)

Some university 20 (9.8) 8 (7.8) 12 (11.8)
Number of living children

0 29 (14.1) 16 (15.5) 13(12.7)

1 13 (6.3) 8 (7.8) 5(4.9)

2 52 (25.4) 29 (28.2) 23 (22.5)
>3 111 (54.1) 50 (48.5) 61 (59.8)
Age at first pregnancy 18.9 (3.2) 18.7 (3.0) 19.1 (3.3)

(Mean/SD)

Cesarean delivery 68 (33.2) 37 (35.9) 31 (30.4)
Delivery of multiples® 7 (3.4) 1(1.0) 6 (5.9)
Prior Implant Use 15 (7.3) 5(4.9) 10 (9.9)

Timetraveled to Mulago (min) 72.4 (41.8) 69.5 (38.7) 75.4 (44.6)
(Mean/SD)

a. 17 participants reported age of partner unknown
b. 6 sets of twins and 1 set of triplets



Table 2: Utilization after immediate ver sus delayed postpartum initiation of contraceptive

implants at 3 months and 6 months (intent to treat)

3 months postpartum Immediate Delayed Risk Difference P-value
N=91 (%) N=85 (%) (95%Cl)
Using Implant at 3 months 90 (98.9) 35 (41.2) 57.7 (47.05-68.40) <0.0001
Using Implant or other modern
method* at 3 months 91 (100) 44 (51.8) 48.2 (37.61-58.86) <0.0001
Using Implant or other highly
effective method* at 3 months 91 (100) 42 (49.4) 50.6 (39.96-61.22) <0.0001
6 months postpartum Immediate Delayed Risk Difference P-value
N=96 (%) N=87 (%) (95%Cl)
Using Implant at 6 months 93 (96.9) 59 (67.8) 29.1 (18.64-39.47) <0.001
Using Implant or other modern
method* at 6 months 95 (99.0) 75 (86.2) 12.8 (5.22-20.28) 0.001
Using Implant or other highly
effective method* at 6 months 94 (97.9) 70 (80.5) 17.4 (8.65-26.27) 0.001
Pregnancies at 6 months 0 (0) 2(2.3) 2.3 (0.01-5.58) 0.2

Data presented as N(%) analyzed wffor Fisher’s exact test

* Modern methods include: implant pill, injection,d, condoms, sterilization (and lactational

amenorrhea at 3 months)

 Highly effective methods include: implant, pill jé&ction, I[UDs and sterilization



Table 3: Bleeding and satisfaction among implant users among women with immediate

versus delayed postpartum initiation of contraceptive implants

Implant users, 3 months Immediate Delayed P-value
postpartum N=90(%) N=35(%)
Overall satisfaction with implant
Very or somewhat satisfied 82 (91.1) 30 (88.2) 0.73
Satisfaction timing of placement
Would choose same timing 81 (90.0) 18 (51.4) 0.001
Bleeding daysin last month
None 71 (78.9) 25 (71.4) 0-26
1-6 days per month 14 (15.6) 6 (17.1)
> 6 days per month 4 (4.4) 4 (11.4)
Implant users, 6 months Immediate Delayed P-value
postpartum N=93 (%) N=59 (%)
Overall satisfaction with implant
Very or somewhat satisfied 89 (93.7) 60 (96.7) 0.53
Satisfaction timing of placement
Would choose same timing 77 (82.8) 40 (67.8) 0.03
Bleeding days in last month
None 75 (80.7) 45 (76.3) 0.71
1-6 days per month 14 (15.1) 12 (20.3)
> 6 days per month 4 (4.3) 2 (3.4

a. Fisher's exact test
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Assessed for eligibility (n=511)

Excluded (n=306)
+ Declined to participate (n=222)
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Allocated to Delayed Insertion (n=102)

v

Completed follow-up 3 months (n=97)
-- Received Intervention (n=91) *
-- Did not receive intervention (n=0)*
-- Returned after 4 months, dropped (n=5)
Lost to follow-up (n=6)
Discontinued intervention (n=1)

Completed follow-up 6 months (n=98)
-- Received Intervention (n=96)*
-- Did not receive intervention (n=0)*
-- Returned after 8 months, dropped (n=2)
Lost to follow-up (n=5)
Discontinued intervention (n=3)

*Included in intention-to-treat analysis

Completed follow-up 3 months (n=88)

-- Received Intervention (n=35)*

-- Did not receive intervention (n=50))*

-- Returned after 4 months, dropped (n=3)
Lost to follow-up (n=14)
Discontinued intervention (n=0)

Completed follow-up 6 months (n=93)
-- Received Intervention (n=63)*
-- Did not receive intervention (n=24)*
-- Returned after 8 months, dropped (n=6)
Lost to follow-up (n=9)
Discontinued intervention (n=4)




