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study question: Does laboratory testing after syndromic screening for sexually transmitted infections (STIs) reduce the rate of intrauter-
ine contraception (IUC) removal among women living with HIV/AIDS (WLHA)?

summary answer: Additional laboratory testing after syndromic screening for STIs did not affect the likelihood that a woman would
remove an IUC immediately or within 1 year of IUC use or the frequency of post-insertion unscheduled clinic visits. In low-risk WLHA, the in-
cidence rate of IUC removal is low with or without laboratory testing.

what is known already: Fear of infectious morbidity remains an obstacle to uptake of IUC by WLHA. The value of laboratory testing
after syndromic screening for STI before the insertion of IUC remains uncertain.

study design, size, duration: We enrolled WLHA from 2 September to 6 December 2013 and followed them up to 31 December
2014. After syndromic screening, 703 women free of STIs were randomized to eitheradditional laboratory screening or no additional screening for
STI before IUC insertion. The randomization sequence was generated by an independent statistician and randomization numbers placed in
opaque sequentially numbered sealed envelopes. All women randomized had an IUC inserted and in all 672 participants completed the
1-year follow-up. The study staff who followed up the participants were blinded to the study allocation groups. Incidence rate ratios (IRRs)
were used to compare the incidence rates of IUC removal, unscheduled clinic attendance and IUC continuation between the two groups.

participants/materials, setting, methods: Women eligible to participate were 18–49 years old at study entry, in a rela-
tionship with a male partner, wanted to avoid pregnancy for at least 1 year and were undergoing HIV/AIDS care at Mulago Hospital, Uganda.
Participants completed a baseline questionnaire and up to four follow-up questionnaires until discontinuation of IUC, loss to follow-up or end
of study observation after 12 months.

main results and the role of chance: The rate of IUC removal was 8.8% (29/331) in the no additional screening group and
8.0% (27/341) in the additional laboratory screening group [IRR 1.1 (95% CI 0.63–1.93)]. Unscheduled clinic attendances were similar in the two
groups at 1 year of IUC insertion: 13.6% (45/331) in the no additional screening group and 12.3% (42/241) in the additional laboratory screening
group. During the 1-year follow-up, only five women, three from the no additional screening group and two from the additional laboratory screen-
ing group, developed pelvic inflammatory disease (PID), as defined by established diagnostic criteria.

limitations, reasons for caution: We were not able to carry out STI risk assessment directly from the men thus women with
high-risk partners could have been included in the study and this may be responsible for the lack of a demonstrable effect of additional laboratory
screening on incidence rates of IUC removals and unscheduled clinic attendance. The diagnosis of PID was based on clinical signs and symptoms;
therefore, subclinical PID could have been missed.
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wider implications of the findings: Among WLHA, the incidence rate of IUC removal is low and IUC continuation high. Syn-
dromic screening for STIs could be sufficient in indentifying WLHA who are suitable for IUC use. However, our findings are only generalizable to
women in HIV/AIDS care who have access to good follow-up.

study funding/competing interest(s): The study was supported by Medical Education for Equitable Services to all Ugandans,
a Medical Education Partnership Initiative grant number 5R24TW008886 from the office of Global AIDS Coordinator and the US Department of
Health and Human Services, Health Resources and Services Administration and National Institutes of Health. Additional funding was from the
Swedish International Development Agency, Swedish Research Council (SIDA/VR). The authors have no competing interests to declare.

trial registration number: This trial was registered at Pan African Clinical Trial, Registry. PACTR 201308000561212.
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Introduction
Intrauterine contraception (IUC), which includes the Levonorgestrel
intrauterine system (LNG-IUS) and copper T 380A (Cu T 380A) intra-
uterine device, is a dependable and cost-effective method of contracep-
tion (Luukkainen et al., 1987; French et al., 2004; Trussell, 2004; Kulier
et al., 2007; Trussell et al., 2009). It is also long acting and does not
rely on daily user motivation for its continued effectiveness (Trussell,
2004; Mansour et al., 2010). Most women are eligible for IUC use
(World Health Organisation, 2009) as it does not interfere with any
form of medications and generally has minimal or no systemic side
effects. These excellent characteristics have made IUC very popular. It
is the commonest reversible method relied on by family planning accep-
tors in the world today (United Nations, 2013). It would be an excellent
choice for women living with HIV/AIDS (WLHA) as it does not interact
with antiretroviral drugs (Heikinheimo et al., 2006; Tseng and Hills-
Nieminen, 2013).

IUC is under utilized in Africa, where only 2% of family planning users
opt for it (Clifton et al., 2008; Buhling et al., 2014). In Uganda, only 0.5% of
family planning acceptors choose IUC for fertility regulation (Uganda
Bureau of Statistics, 2012). This low uptake of IUC is due to the fear of
pelvic inflammatory disease (PID) that may follow the insertion of IUC
in women at high risk of sexually transmitted infections (STIs). WLHA
are a high-risk group for STIs (Asavapiriyanont et al., 2013) with
increased risk of acquiring cervical Chlamydia trachomatis (CT) and Neis-
seria gonorrhoeae (NG) infections (Venkatesh et al., 2011); yet, many
women with STIs remain asymptomatic.

There is concern that among women with current STI, the process of
inserting an IUC may facilitate the ascendance of microorganisms from
the lower to the upper genital tract leading to the development of PID
(Mohllajee et al., 2005). Evidence suggests that the risk of PID among
IUC users is significantly increased immediately after insertion (Farley
et al., 1992). Therefore, PID associated with IUC occurs in the first 20
days of its initiation (Farley et al., 1992; Grimes, 2000; Mohllajee et al.,
2005). It is also related to background STI prevalence in a given setting
(Grimes et al., 1999; Mohllajee et al., 2006). When compared with
women in low STI settings, women in settings with high STI prevalence
are at an increased risk of PID following IUC insertion (Steen and
Shapiro, 2004).

In high income settings, high-risk women undergo laboratory testing
for STIs before insertion of IUC (Centre for Disease Control and
Prevention, 2013). However, in low to middle income countries like
Uganda such services are not readily available. The only form of STI

screening available is syndromic screening, which relies on client demo-
graphic history and clinical examination to exclude STIs.

The aim of this study was to determine if laboratory testing versus no
additional testing for STI after syndromic screening prior to IUC insertion
would reduce the rate of IUC removal among WLHA at Mulago
Hospital, Uganda.

Methods

Trial design
This was a randomized controlled trial conducted from September 2013 to
December 2014, in Mulago National Referral Hospital, Uganda. Participants
included in this study were women aged 18–49 years, lived 20 km or less
from the hospital, were married or had a stable sexual relationship, wanted
to avoid pregnancy for at least 1 year and were undergoing HIV/AIDs care
at Mulago Hospital. Women were excluded if they had menstrual irregular-
ities, uterine abnormalities, severe dysmenorrhoea, had AIDS but were
not on antiretroviral therapy and if they had STIs currently or in the 3
months preceding enrolment. Women who reported their sexual partners
to have multiple extramarital partners or a recent history of STI were also
excluded.

Setting
This study was carried out in the Makerere University Joint Aids Program
(MJAP) and the family planning clinics located in Mulago Hospital, Depart-
ment of Obstetrics and Gynaecology. Mulago Hospital is the national referral
hospital for Uganda and teaching hospital for Makerere University College of
Health Sciences. The MJAP is an AIDS care facility with an annual attendance
of �20 000 clients, 60% of whom are women of reproductive age. It offers
services such as voluntary counselling and testing for HIV, management of op-
portunistic infections, antiretroviral therapy, contraceptive counselling, pre-
vention of mother to child transmission of HIV and condoms for the
prevention of STI/HIV transmission and unwanted pregnancy. Response
to HIV/AIDS care is monitored using quarterly CD4 cell counts. Patients
whose CD4 cell count reduce or fail to increase get HIV viral load estimated.
Annually, 30 000 clients are seen at the associated family planning clinic and
�3000 women opt for IUC. Eight midwives with over 10 years’ experience of
contraceptive service provision including insertion and removal of IUC run
the clinic.

Interventions
Eligible women were randomly allocated after syndromic screening to add-
itional laboratory screening or no additional screening for STIs prior to inser-
tion of IUC.
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Study procedures
Eligible women were identified from the MJAP clinic by research assistants
who were trained nurses-midwives. The women were educated about
family planning and the study introduced to them as they awaited care at
the MJAP clinic. Women who were interested in long acting reversible
contraception were referred to the family planning clinic were method-
specific counselling was done. Women, who opted for IUC, were conducted
through an informed consent procedure and gave written informed consent.
The women underwent syndromic screening for STI, which involved history
taking and a physical examination using a syndromic logarithm used to treat
STIs. Women were interviewed about their socio-demographic characteris-
tics, reproductive and sexual history including, history of suffering or being
treated for STI in the past 3 months, number of sexual partners in past 12
months, menstrual bleeding pattern, contraceptive use including condom,
use of cotrimoxazole and antiretroviral therapy. A thorough physical, ab-
dominal and pelvic examination was done. Women who did not have abdom-
inal and cervical motion or adnexal tenderness, purulent vaginal or cervical
discharge and inflammation of the cervix or vagina were deemed free of
STI and fit for IUC insertion. Women, who were free of STI, were rando-
mized to additional laboratory screening or no additional screening prior
IUC insertion. The women who were randomized to no additional screening
had the IUC inserted right away after syndromic screening, whereas those
randomized to additional laboratory screening had an endo-cervical swab
taken. A sterile cotton swab was inserted in the cervix, rotated clockwise
through 3608 and kept in a transport medium at room temperature and
sent to the laboratory for analysis. PCR was carried out to detect the pres-
ence of NG or CT and the results were sent to the clinic on the same day.
Women who were free of STIs had IUC placed and those with STIs had
IUC inserted after completion of antibiotic treatment as per the hospital
protocol.

Follow-up
All the women were followed up for 12 months. The participants were
reviewed at 1, 3, 6 and 12 months. If a woman missed a scheduled visit she
was contacted by telephone and reminded of the visit. During the scheduled
visits, participants were asked about the condition of their health, if the IUC
had been removed, if she experienced any complications and if they had
visited other health facilities and the medications they had taken. In addition,
the women were asked about the presence of lower abdominal pain, puru-
lent vaginal discharge, fever, number of sexual partners, if the intrauterine
contraceptive had been expelled and ART records reviewed to determine
the CD4 cell count. They underwent a physical examination and noted the
presence of abdominal tenderness. Pelvic examination was conducted to
check for the presence of IUC strings, cervical or adnexal tenderness,
adnexal masses, purulent vaginal discharge, inflammation of vagina or
cervix and findings recorded on standard clinical record forms. Women clin-
ically diagnosed with PID were managed according to the hospital protocol.
We also reviewed latest available medical records of participants who were
lost to follow-up.

Outcomes
The primary outcome measure was IUC removal for any reason other than
partial spontaneous expulsion within 1 year of IUC insertion. We assigned
the date the IUC was removed as the removal date. For the secondary
outcome measure, use of medical services after IUC insertion, our definition
included unscheduled clinic visits as well as scheduled study visits at which the
participant reported a gynaecological complaint for which she would have
sought attention. We also collected information to calculate the rates of
complete or partial IUC expulsion and treatment for suspected PID within
the 1 year of IUC insertion. We defined heavy bleeding as prolonged

menstrual flow of more than 7 days or passage of blood clots. PID was
defined as described by the United States centre for disease control and
prevention (Centre for Disease Control and Prevention, 2013). Under
this classification, PID was defined as lower abdominal pain in the presence
of cervical motion or adnexal tenderness, body temperature .388C,
adnexal mass and the presence of purulent vaginal discharge. All the
women where IUC strings were not seen at pelvic examination had a
pelvic ultrasound scan to confirm if the IUC had been expelled. Expulsion
was complete if the IUC was fully extruded through the cervical canal
into the vagina and partial if the IUC was extruded from the uterine
cavity into the cervical canal.

Sample size
We assumed that laboratory testing after syndromic screening would lower
the risk of infectious morbidity by 55% (relative) when compared with syn-
dromic screening alone prior to IUC Insertion. We estimated the risk of in-
fectious morbidity to be 10.7% in the syndromic arm based on the
literature (Morrison et al., 2001). Given a power of 80% and a loss to
follow of 9% we estimated the sample size of 703 participants.

Interim analyses and stopping guidelines
We performed one interim analysis when the accumulating follow-up
data had accrued approximately half the estimated sample size according
to O’Brien-Fleming boundaries (DeMets error-spending function) at a level
a ¼ 0.05 (two sided); the significance level for the final analysis was
a ¼ 0.0459. A standardized test statistic was calculated for the rate of IUC
removal and all adverse effects based on accrued data. The Data Safety
and Monitoring Board recommended continuation of the study.

Randomization: sequence generation
The individual patient was the unit of randomization. An independent statis-
tician in the School of Public Health, Makerere University, created the ran-
domization sequence using a computer generated randomization list. The
randomization sequence was created using STATA 12 software package.
Computer generated randomization codes were used to generate the ran-
domization list, which was sent to the family planning clinic. Permutated
block size of 6 and 8 were used and these were varied at random.

Randomization: allocation concealment
We used sequentially numbered, identical, opaque, sealed envelopes to
conceal allocation from clinicians, research personnel and participants.
After syndromic screening, women who were eligible for IUC insertion
were randomized to additional laboratory screening or no additional screen-
ing prior to IUC insertion.

Randomization: implementation
Women who opted for IUC after counselling were escorted by the study
coordinator to the examination room. The women underwent abdominal,
pelvic and vaginal speculum examination to determine if they had signs of
STI. The study coordinator allocated a study number to the participants if
they were found free of STIs after syndromic screening. The next sealed
opaque envelope was opened by the study coordinator and the participant
randomized to receive either additional laboratory screening or no add-
itional screening. The participants randomized to no additional screening
had the IUC inserted right away at the time of randomization, whereas
those randomized to additional laboratory screening had to wait in the
clinic for 2–4 h to get the STI laboratory results before the IUC was
inserted.
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Blinding
The careproviders involved in the follow-up and assessment of the outcomes
were blinded to the study allocation groups. The study coordinator and
nurses inserting the IUC were not involved in the participants’ follow-up.

Statistical methods
The data were double entered using EPIDATAversion 3.1 statistical package,
cleaned, coded and exported to STATA version 12 for analysis. Analyses
were done using the intention-to-treat principle and the results reported
according to the CONSORT guidelines (Schulz et al., 2010). All participants
were included in the group to which they were initially assigned. Incidence
rates were calculated to determine the instantaneous risk of experiencing
the primary and secondary outcomes. The results for the comparison of
the two groups for the main and secondary outcomes are presented as inci-
dence rate ratios (IRRs) with the corresponding 95% confidence intervals and
P-values.

Ethical approval
This study was approved by the Makerere University College of Health
Sciences Higher Degrees Research and Ethics Committee REC 2009-110
and the Uganda National Council for Science and Technology HS 1335.

The women gave written informed consent. This trial was registered at Pan
African Clinical Trial, Registry PACTR201308000561212.

Results
Between 2 September and 6 December 2013, 1500 women were
approached to participate in the study (Fig. 1). Among them, 703
women were enrolled and randomly assigned to either additional labora-
tory screening or no additional screening for STI prior to IUC insertion.
The participants were followed up to 31 December 2014. In case, an STI
was detected during laboratory testing, the participant was treated with
antibiotics according to the hospital protocol and IUC inserted after
completion of treatment. After randomization, no participant changed
her choice of the IUC. Thus, all the women who were randomized
received an IUC. Of the 703 women, 349 had no additional screening
and 354 had additional laboratory screening for STIs. At 1 year, the
loss to follow-up was 31/703 (4.4%); 18/349 (5.2%) in the no additional
screening group and 13/354 (3.7%) women in the additional laboratory
screening group. The randomization produced treatment groups that
were balanced in all important respects (Table I). The overall mean
age was 29.9+6.3 years; most (67%) had disclosed their HIV status

Figure 1 Consort Flow diagram.
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to their spouses; on average, participants had known their HIV sero
status for 4.6+ 3.8 years. The mean age of sexual debut was 17 years.
Most participants met the recommended patients’ profile outlined in
the prescribing information for the Copper T 380A. The mean
number of living children was 3.0+1.6, nearly all 606 (86.2%) reported
single sexual partners over the past 1 year and 118 (16.8%) indicated
having had symptoms of STI. The majority 518 (73.7%) had a CD4
count of more than 350 cells/mm3, most 618 (87.9%) were using

antiretroviral drugs, majority 578 (82.2%) were using cotrimoxazole
prophylaxis and 5.9% (21/354) in the additional laboratory screening
group tested positive for NG or CT infections.

The participants were followed up for a total of 330.9 years in the no
additional screening group and 338.5 years in the additional laboratory
screening group. The rate of IUC removal within 1 year of IUC insertion
was 8.8% (29/331) in the no additional screening group and 8.0% (27/
341) in the additional laboratory screening group [IRR 1.1 (95% CI
0.63–1.93)]. The most frequently reported reasons for IUC removal
included heavy bleeding, cramping/abdominal pain and vaginal discharge
(Table II). The rate of heavy bleeding was 1.8% (6/331) in the no add-
itional screening group and 2.1% (7/341) in the additional laboratory
screening group [IRR 0.9 (95% CI 0.24–3.05]. The rate of cramping or
abdominal pain was 1.8% (6/331) in the no additional screening group
and 1.5% (5/341) in the additional laboratory screening group [IRR 1.2
(95% CI 0.31–5.09)]. The rate of vaginal discharge was 2.1% (7/331)
in the no additional screening group and 1.5% (5/341) in the additional
laboratory screening group [IRR 1.4 (95% CI 0.39–5.72)]. All the
removals were done at the request of the women except for one
woman who did not respond after 48 h of antibiotic treatment for clinical
PID. The rate of spontaneous IUC expulsion (complete and partial) was
5.1% (17/331) in the no additional screening group and 3.2% (11/341) in
the additional laboratory screening group [IRR 1.1 (95% CI 0.63–1.93)].
Three participants in the no additional screening group and one in the
additional laboratory screening group partially expelled the IUC. Study
nurses discovered the partial expulsions during scheduled follow-up
examinations but all complete expulsions were suspected by the
woman. Within 1 yearof insertion, only 0.9% (3/331) in the no additional
screening group and 0.6% (2/341) in the additional laboratory screening
group had PID that met accepted clinical diagnostic criteria as per US
centre for disease control and prevention (Centre for Disease Control
and Prevention, 2013) [IRR 1.06 (95% CI 0.91–1.23)]. They presented
with lower abdominal pain and purulent discharge. On examination, they
had lower abdominal tenderness, bilateral adnexal and cervical motion

........................................................................................

Table I Baseline characteristics of study participants.

Characteristics Syndromic
screening
(n 5 349)

Syndromic 1Lab
screening
(n 5 354)

Age (completed years) 30.3 (6.2) 29.5 (6.3)

Currently married 258 (73.9) 256 (72.3)

Years since HIV diagnosis 4.9 (4.0) 4.4 (3.7)

Reported disclosure of HIV
status to partner

224 (64.2) 245 (69.2)

Reported use of
Cotrimoxazole prophylaxis

286 (82.0) 292 (82.5)

Using ARV therapy 310 (88.8) 308 (87.0)

Cd4 count .350 cell/mm3 252 (72.2) 266 (76.1)

Reproductive history

Age atfirst sexual encounter 17.0 (2.3) 17.1 (2.5)

Number of living children 3.0 (1.6) 2.9 (1.5)

Reported only one sexual
partner in past year

297 (85.1) 309 (87.3)

Reported history of STI
treatment

59 (16.9) 59 (16.7)

Data are the mean (SD) or the number (%) of participants. ARV, antiretroviral therapy;
STI, sexually transmitted infection.

.............................................................................................................................................................................................

Table II Outcome of IUC 1 year after insertion.

Outcome type Syndromic
[n 5 331; n (%)]

Syndromic1 lab
[n 5 341; n (%)]

IRR (CI) P-value

Removed

Heavy/prolonged bleeding 6 (1.8) 7 (2.1) 0.9 (0.24–3.05) 0.82

Cramping/abdominal pain 6 (1.8) 5 (1.5) 1.2 (0.31–5.09) 0.75

Vaginal discharge 7 (2.1) 5 (1.5) 1.4 (0.39–5.72) 0.55

Pregnancy 3 (0.9) 2 (0.6) 1.5 (0.17–18.38) 0.67

PID 3 (0.9) 2 (0.6) 1.5 (0.17–18.38) 0.67

Husband objection 4 (1.2) 6 (1.8) 0.7 (0.14–2.88) 0.57

All IUC removals 29 (8.8) 27 (8.0) 1.1 (0.63–1.93) 0.73

Expelled

Partly 3 (0.9) 1 (0.3) 3.1 (0.25–161.16) 0.36

Fully 14 (4.2) 10 (3.0) 1.4 (0.59–3.61) 0.39

All IUC expulsions 17 (5.1) 11 (3.2) 1.6 (0.70–3.74) 0.24

IUC continuation 302 (90.1) 314 (90.3) 1.0 (0.84–1.16) 0.84

Lab, laboratory; IRR, incidence rate ratio; CI, confidence interval; PID, pelvic inflammatory disease; IUC, intrauterine contraception.

Screening before fitting an intrauterine device 1577



tenderness and axillary body temperature of 388C. They were treated
with oral antibiotics as per the hospital protocol and had IUC removed
after 48 h of antibiotic treatment. They all fully recovered and switched
to injection medroxyprogesterone acetate (DMPA Pharmacia &
Upjohn Puurs, Belgium). The incidence of unscheduled visits within 1
year of IUC insertion was 13.6% (45/331) in the no additional screening
and 12.3% (42/341) in the additional laboratory screening group
(Table III). Lower abdominal pain 4.8% (16/331) in the no additional
screening and 4.7% (17/341) in the additional laboratory screening
group and prolonged or heavy bleeding 4.8% (16/331) among the no
additional screening group and 4.6% (16/341) among the additional la-
boratory screening group were the commonest reasons for the unsched-
uled visits.

Discussion
Laboratory testing in addition to syndromic screening for STI had no
overall effect on IUC removal rates at 1 year of IUC use. Similarly, a ran-
domized clinical trial of prophylactic antibiotics prior to IUC insertion
found no differences in IUC removals (Walsh et al., 1998). A secondary
finding of public health significance was the rarity of PID following IUC in-
sertion in this population. Our data show that after 1 year of follow-up,
only five participants, three from the no additional screening group and
two from the additional laboratory-screening group, met accepted cri-
teria for the diagnosis of PID. Randomized trials aimed at interventions
to reduce PID or infectious morbidity in IUC users have failed to demon-
strate a significant difference between the intervention and placebo
groups (Sinei et al., 1990; Walsh et al., 1998; Grimes et al., 1999). Our
findings add to the body of growing evidence suggesting that PID
among IUC users is low even in settings where STIs are prevalent
(Sinei et al., 1998; Morrison et al., 2001; Shelton, 2001).

The secondary outcomes, including the rates of heavy bleeding, lower
abdominal pain, IUC expulsions, purulent discharge and the frequency of
unscheduled clinic attendance, were low and therewere no statistical dif-
ferences between the two groups. Our findings show that IUC was well
tolerated and the continuation rate was high regardless of the screening
group. The high continuation rate is in line with previous studies showing
IUC continuation rates of more than 80% at 1 year of IUC use (Shaamash

et al., 2005; Peipert et al., 2011). Although only 6.7% of the participants
attended an unscheduled clinic visit, the research team identified clinically
significant disorders in all these attendees and there were no differences
between the two groups. This is contrary to studies that show that
women in the placebo arm are more likely to attend unscheduled clinical
visits (Sinei et al., 1990; Grimes et al., 1999).

In this controlled randomized trial, possible limitations include that we
were not able to carry out STI risk assessment directly from the male
partners. Thus, women with high-risk partners could have been included
in the study and this may be responsible for the lack of a demonstrable
effect of laboratory screening on IUC removal. The diagnosis of PID
was based on clinical signs and symptoms and subclinical PID could
have been missed (Jacobson and Westrom, 1969; Hadgu et al., 1998).
Potential selection and confounding biases were minimized by conceal-
ment of the allocation sequence in opaque, sequentially numbered and
sealed envelopes. Randomization was carried out only after the partici-
pant had undergone syndromic screening and found to be clinically freeof
infection. The study nurse and the principal investigators involved in the
follow-up of the participants were masked to the intervention group. We
also applied uniform diagnostic criteria to all suspected infections. Rates
of loss to follow-up in the two groups were identical. Furthermore, the
sample size was large and reflected a participant population representa-
tive of contemporary IUC acceptors.

Conclusion
In suitable candidates, IUC removal and PID are rare, with or without la-
boratory screening for STIs. In the absence of any statistical differences in
IUC removals, bleeding, IUC expulsions, PID, purulent vaginal discharge
and unscheduled clinic attendance, routine laboratory screening for
WLHA at low risk of STI at the time of IUC insertion may be unwarrant-
ed. However, our findings are only generalizable to women in HIV/AIDS
care who have access to good follow-up.
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