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Abstract

Background: Use of highly effective contraception among women living with HIV is critical to
prevent unintended pregnancy and subsequent risk of maternal complications and perinatal HIV
transmission. However, it is not known whether use of intrauterine devices (IlUDs) among women
with advanced HIV disease poses an increased risk of pelvic infection or HIV progression and
transmission.

Objectives: To identify evidence regarding the risk of pelvic infection, HIV disease progression
or HIV transmission among women with HIV using IUDs and whether this risk differs by severity
of HIV disease.

Methods: We searched the PubMed database for all articles published from database inception
through January 2016. For the outcome of pelvic infection, we included studies that examined
women using IUDs and reported risk of pelvic inflammatory disease (PID) or pelvic infections
among women with varying levels of HIV severity or among women with HI\VV compared with
women without HIV. For the outcomes of HIV disease progression and HIV transmission to
noninfected male partners, we included studies of women with HIV using IUDs compared with
other contraceptive methods or no method.

Results: The review identified eight articles from six study populations which addressed pelvic
infections or other IUD-related complications and found mixed results. One study that directly
compared women with varying levels of HIV disease severity found no differences in complication
rates between those with severe or mild disease after short- and longer-term follow-up. The
remaining studies generally found low or no incidence of PID among 1UD users. Among

eight articles from seven study populations that reported on HIV disease progression, there

were generally no differences between women using 1UDs compared with other contraceptives,
nor were there changes between baseline and follow-up. One article that reported directly on

HIV disease transmission to noninfected male partners found no difference in HIV disease
transmission, and five articles found no differences in genital viral shedding among women

*Disclaimer: The findings and conclusions in this report are those of the authors and do not necessarily represent the official position
of the US Centers for Disease Control and Prevention.
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using 1UDs. No direct evidence addresses potential differences in HIV disease progression or
transmission by HIV disease severity.

Conclusion: Limited evidence of fair to poor quality found no differences in infectious
complications when comparing IUD complication rates among women with varying levels of HIV
disease severity. One study found that IUD use was not associated with HIV transmission, and
studies generally found no differences in genital viral shedding or disease progression; however,
there was little direct evidence to address potential differences related to HIV severity.
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1. Introduction

Approximately 8300 women in the United States were diagnosed with HIV in 2014, and
over 220,000 women are estimated to be living with HIV [1]. Use of highly effective
contraception by women living with HIV is critical in order to prevent unintended pregnancy
and potential risks of maternal complications and perinatal HIV transmission. According

to the US Medical Eligibility Criteria for Contraceptive Use (US MEC), HIV/AIDS

is a condition associated with increased risk for adverse health events as a result of
unintended pregnancy, and highly effective contraceptive methods may be the best choice
[2]. Intrauterine devices (IUDs) are long acting and highly effective with typical use.
Women with more advanced HIV disease are likely to be at highest risk for complications
of pregnancy and transmission to the infant and would likely benefit most from use of
IUDs. However, there are theoretical concerns about use of IUDs among women with HIV,
related to the potential for ascending genital tract infection, worsening of HIV disease

and transmission to noninfected sexual partners. This systematic review was conducted to
identify evidence on risks related to IUD use among women with HIV, with particular focus
on women with advanced disease, as part of the process of revising the US MEC. Previous
reviews on contraception and HIV have not focused on risks associated with IUD use [3-5].

2. Materials and methods

We conducted this systematic review according to Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines [6].

2.1. Key questions

We identified three key questions of interest:

1. Among IUD users, do women with advanced HIV disease have increased risk
of pelvic infection compared with women with less advanced HIV disease or
noninfected women?

2. Among women with advanced HIV disease, does IUD use increase the risk
of HIV disease progression compared with nonuse of IUDs or any hormonal
contraceptives?
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3. Among women with advanced HIV disease, does IUD use increase the risk of
HIV transmission to noninfected partners compared with nonuse of IUDs or any
hormonal contraceptives?

2.2. Literature search

We searched the PubMed database for all relevant articles published from database inception
through January 2016 using the following search strategy:

((“Intrauterine Devices”[Mesh] OR “Intrauterine Devices, Copper”’[Mesh] OR
“Intrauterine Devices, Medicated”[Mesh] OR ((intrauterine OR intra-uterine) AND
(device OR system OR contracept*)) OR IUD OR IUCD OR IUS OR mirena

OR Skyla OR paragard OR “Copper T380” OR CuT380 OR “Copper T380a”

OR “Cu T380a”)) AND (HIV [Mesh] OR “HIV Infections” [Mesh] OR HIV or
“human immunodeficiency” OR “Acquired Immunodeficiency Syndrome” [Mesh]
OR “acquired immunodeficiency”)).

We searched for all primary research articles published in any language. We also searched
reference lists of identified articles and relevant review articles for additional citations of
interest. We did not consider unpublished studies, abstracts of conference presentations or
dissertations.

2.3. Selection criteria

Acrticles were included in this review if they were primary research articles on adverse
outcomes among women with HIV using IUDs. The population of interest was women with
HIV, particularly those with advanced disease as defined by study authors. The 1UDs of
interest included copper, levonorgestrel (LNG) or unspecified types. For key Question 1, the
reference group of interest was women with mild HIV disease as defined by study authors

to allow for assessment of differences in IUD complications related to disease severity.
Because studies employed varying definitions for levels of disease severity [e.g., CD4
counts, World Health Organization (WHO) staging or antiretroviral therapy (ART) use], we
included all articles in which comparisons were reported between women with advanced and
mild disease. Given the limited evidence on this topic, we also included studies comparing
women with HIV to women without HIV and studies that did not have a comparison group.
Outcomes of interest included pelvic inflammatory disease (PID), pelvic infection, sepsis

or any infectious complication. For key Questions 2 and 3, the reference group of interest
was women with HIV not using 1UDs or any hormonal contraceptives, in order to allow

for assessment of the impact of IUDs on disease outcomes. Given the limited evidence, we
also included studies that did not have a comparison group. Outcomes of interest for disease
progression included changes in CD4 count, plasma RNA, ART initiation, progression to
AIDS and death. Outcomes of interest for HIV transmission included direct assessment of
seroconversion among noninfected male partners and indirect measures of infectivity such as
genital viral shedding.

2.4. Study quality assessment and data synthesis

Two authors (NT and KC) summarized and systematically assessed the evidence. We
considered several study features that could impact study quality and potential biases.
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Related to the study population, we assessed factors such as whether the study included
adequate sample size, sufficient length of follow up and appropriate comparison groups.
Related to HIV disease, we assessed whether studies reported HIV disease severity at
baseline, included women with advanced disease as reported by study authors and reported
or controlled for ART use. We assessed whether studies specified IUD type and timing

of IUD insertion and whether studies clearly defined measurement of outcomes. We also
assessed whether studies controlled for important confounding factors such as condom use
and sexually transmitted infections (STIs). We assessed the quality of each individual piece
of evidence using the system developed by the United States Preventive Services Task Force
[7]. Summary measures were not calculated due to heterogeneity of study designs and
outcomes measured.

3. Results

3.1

The search identified 353 articles, of which 13 met inclusion criteria (Fig. 1) [8-19]. Three
additional articles were identified from one of the previous reviews [20-22]. Therefore, a
total of 16 articles were included in this review, which included three articles describing
two randomized controlled trials (RCTs) [13,14,16], four articles describing cohort studies
[10,12,17,20], two articles describing cross-sectional studies [21,22] and seven articles
describing follow-up studies without comparison groups [8,9,11,15,18,19,23]. Eight articles
examined copper 1UDs [10-14,16,18,23], five articles examined LNG-1UDs [8,9,15,17,23]
and four articles did not specify IUD type [19-22].

Key question 1: pelvic infections

Eight articles addressed infectious complications of IUD use, including PID or pelvic
infections (Table 1) [9,10,12,13,15,17,19,23].

The only RCT to address pelvic infections was conducted in Zambia, in which postpartum
women with HIV were randomized to receive either copper IUDs (17=229) or hormonal
contraceptives (self-selection of combined oral contraceptives (COCs), progestin-only pills
(POPs) and depot medroxyprogesterone actetate (DMPA)) (7=206) [13]. During 24 months
of follow up, there was one case of PID in the IUD group (rate 0.16 cases per 100 women—
years) and no cases in the hormonal group.

Two publications reported on a prospective cohort study conducted in Kenya, which
examined women who had copper 1UDs inserted [10,12]. Sinei reported on 156 women
with HIV compared with 493 women without HIV using copper 1UDs, and found that the
incidence of PID at 4 months was higher among women with HIV (1.4%) than women
without HIV (0.2%), although p-values were not reported [12]. There was no statistically
significant difference in infection-related complications, defined as pelvic tenderness or
removal of IUD for infection or pain, between women with HIV and women without HIV.
The authors stated that among women with HIV, rates of infection-related complications
were similar among severely (0%), moderately (8%) and mildly (8%) immunocompromised
women, although these categories were not defined. A second publication by Morrison
found that at 24 months after IUD insertion, 2% of 150 women with HIV and 0.4%

of 486 women without HIV were diagnosed with PID; however, this difference was not
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statistically significant (p=.09) [10]. There was also no statistically significant difference

in infection-related complications between women with HIV (11%) and women without
HIV (9%). Among women with HIV, rates of pelvic infection were similar when stratified
into categories related to CD4 status (severely, moderately and mildly immunocompromised
women, not further defined).

Five articles also reported pelvic infections among IUD users but did not include a
comparison group relevant for this review [9,15,17,19,23]. Three of the studies followed
women with HIV using LNG-1UDs (7range, 6-20) and found no cases of pelvic infection or
PID during 6 months, 45 months and 5 years of follow up [9,15,17]. One study followed 703
women with HIV using IUDs for 1 year and found that 0.6% of copper IUD users and 0.9%
of LNG-IUD users developed PID [19,23].

3.2. Key question 2: HIV disease progression

Eight articles addressed HIV disease progression, including changes in CD4 count, plasma
RNA, ART initiation, progression to AIDS and death (Table 2) [8,9,13-18].

Three publications from two RCTs addressed HIV disease progression [13,14,16]. Two
publications from the RCT conducted by Stringer reported changes in disease progression
between women using copper IUDs and hormonal contraceptives [13,14]. Among women
with initial CD4 count >200 cells/uL, the hormonal group was more likely to experience
decline to <200 cells/pL than the IUD group [hazard ratio: 1.6, 95% confidence interval
(C)=1.04-2.3]. The rate of death was not statistically significantly different between

the two groups. A secondary analysis of data from this trial found similar results, when
examining a composite outcome of death, declining CD4 count below 200 cells/pL or
initiation of ART [14]. The hazard ratio for the composite outcome was statistically
significantly higher among women using oral contraceptive pills (OCPs) or DMPA than
among women using 1UDs. The rate of death was not statistically significantly different
between women using 1UDs, OCPs or DMPA. Haddad conducted an RCT in Malawi that
randomized women with HIV to receive copper IUDs (/7=99) or DMPA (7=101) [16].
During 48 weeks of follow up, the mean CD4 count was unchanged among both groups, and
there was no significant difference between groups in the number of women who changed
ART regimen.

One cohort study addressed HIV disease progression [17]. Heikinheimo compared 15
women with HIV using LNG-1UDs to 25 women with HIV using unspecified contraceptive
methods and found that among women not using ART, plasma HIVV RNA increased in

both groups; however, the change was not statistically significant from baseline to year

1 in either group. During 5 years of follow up, there were no statistically significant
differences between the IUD and control groups in CD4 count, when stratified by ART
use, or proportion of women initiating ART.

Four follow-up studies without comparison groups reported HIV disease progression among
IUD users [8,9,15,18]. Heikinheimo found that among 12 women using LNG-1UDs, there
was no significant change in CD4 count during 12 months of follow up [8]. Among women
using ART, 49/50 samples had undetectable plasma HIVV RNA. Among women not using
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ART, plasma HIVV RNA varied between 1350 and 23,600 copies/mL; however, no further
information was given. Lehtovirta found that among six women using LNG-IUDs, there was
no statistically significant change in CD4 count during 24 months of follow up [9]. One
subject presented with AIDS, although the length of time after IUD insertion was not stated.
Coleman found that among 30 women with HIV using LNG-IUDs, during 6 months of
follow up, the mean CD4 count decreased from 617 cells/uL at enrollment to 493 cells/pL at
6 months (p<.001) [15]. There was no statistically significant change in plasma HIV-1 RNA
during the 6 months of follow up. Landolt found that among 29 women with HIV using
copper 1UDs, there were no significant changes in CD4 count or HIV RNA at 6 months of
follow up [18].

Key question 3: HIV transmission

Six articles addressed HIV transmission, including one article that provided direct evidence
on transmission from women with HIV to noninfected male partners [20] and five articles
that provided indirect evidence on surrogate markers of infectivity such as genital viral
shedding (Table 3) [8,11,15,21,22]. Plasma viral load may also be a surrogate marker of
infectivity; however, changes in viral load are discussed above as part of key Question 2 on
HIV disease progression.

The European Study Group provided the only direct evidence on disease transmission from
women with HIV to noninfected male partners [20]. In this cohort study, unadjusted analysis
revealed no significant difference in rate of seroconversion of males whose HIV-infected
female partners used 1UDs (10%; m7=1/10) or no contraceptive (12%; /7=10/86).

The remaining studies were cross-sectional or follow-up studies without comparison groups.
Mostad conducted a cross-sectional study in Kenya that found that rate of detection

of cervical HIVV-1 DNA did not differ between IUD users (/7=6) compared with no
contraceptive method (/7=182) [odds ratio (OR) 0.2; 95% CI=0.0-2.2] [22]. In addition,
there were no IUD users with vaginal HIV-1 DNA detected. Richardson found that, among
98 copper 1UD users, there were no statistically significant differences in prevalence of
cervical HIV-1 DNA shedding at 4 months (43%) compared with baseline (50%) [11]. In a
cross-sectional study by Kovacs, there was no association of IUD use with genital shedding
(data not shown) [21]. Heikinheimo found that among 12 women using LNG-1UDs and who
were using ART at baseline, there was no difference in genital HIVV RNA at 12 months

of follow up [8]. Among two women not using ART, genital HIV RNA was present in

half of samples. RNA levels increased in one woman and decreased in one woman after
IUD initiation. Coleman found that there was no statistically significant change in levels of
genital HIV-1 RNA during the 6 months of follow up [15].

4. Discussion

This systematic review identified eight articles that addressed pelvic infections and found
an overall low incidence of PID among women with HIV using IUDs. Two analyses from
the same study population compared women with varying levels of HIV disease severity
and found no differences in complication rates between those with severe or mild disease
[10,12]. These analyses found that the incidence of pelvic infection was higher among
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HIV-infected compared with uninfected women, although differences were not statistically
significant. One RCT found only one case of PID among IUD users, and the follow-up
studies without comparison groups found low (0.7%) or no incidence of PID among IUD
users. Among the eight articles that reported on HIV disease progression, there were
generally no differences between women using lUDs compared with other contraceptives,
nor were there changes between baseline (e.g., study recruitment, IUD initiation or some
time point after IUD initiation) and follow-up. Among the one article that reported on risk
of HIV transmission and five articles that reported on markers of HIV infectivity, there
was no difference in transmission or genital viral shedding among women using 1UDs.
There was no direct evidence to address potential differences in HIV disease progression or
transmission by HIV disease severity.

This body of evidence is of fair to poor quality and is subject to several limitations. Related
to the study population, we assessed sample size, generalizability of study population,
follow-up and use of appropriate comparison groups. Most of the studies included small
sample sizes or lacked power to detect differences in outcomes [8,9,11,12,15,17,18,20-22].
Several studies included women with specific high-risk characteristics, such as drug

use or sex workers [20,22], or included only postpartum women [13,14] which may

limit generalizability of results. Several of the studies reporting HIV disease outcomes

had relatively short follow-up times (less than 1 year), which may have prevented the
observation of slowly progressive effects [11,15,16,18]. Several studies had low rates of
follow up, which may introduce bias if loss to follow up is related to disease severity
[10,13,14]. Studies that included hormonal contraceptive users as the comparison group may
have failed to find differences if both groups experienced adverse effects and studies that did
not include a comparison group provide limited information regarding potential effects of
IUDs [8-11,13-19,23].

Related to HIV disease severity, we assessed whether studies reported HIV disease severity
at baseline, included women with advanced disease and reported or controlled for ART

use. Several studies did not describe HIV disease severity of the study population or
included only women with mild HIV disease [8,10,12-19,23]. In addition, studies used
varying definitions to define HIV disease severity, which limits interpretation of results. The
only study which directly compared women by disease severity did not define those levels
[10,12]. Two studies excluded women with advanced disease, which was defined differently
in each study [13,14,19,23]. Several studies included only women with CD4 counts above a
certain level [8,15,18], and several studies included all women with HIV but reported mean
CD4 count or proportion of women with high or low CD4 counts [9,11,16,17,20-22]. Use of
ART is an important potential confounder, and several studies did not provide information
on ART use during the study or control for ART use in analyses [9-12,15,18,20,22].

We assessed several features of the studies related to the measurement and reporting of the
exposure, outcomes and analyses. Related to IUD use, we assessed whether studies specified
IUD type and timing of IUD insertion. Four studies did not specify 1UD types, and one of
these additionally did not clarify timing of IUD insertion related to outcome measurement
[19-22]. Related to the outcome of genital viral shedding, there is no clear consensus

on what or how to measure and studies reported a variety of viral markers collected in
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different ways, making comparisons between studies difficult. With regard to the outcome
of PID or pelvic infection, several studies used only physical examination findings without
any objective criteria or did not describe what diagnostic criteria were used to make the
diagnoses [9,15,17]. We also assessed whether studies controlled for important confounding
factors, such as condom use or STIs. The one study examining HIV transmission among
IUD users reported unadjusted analyses and failed to account for condom use or other
important confounders [20]. STI infection status at the time of IUD insertion was not known
in most studies; most studies either did not perform STI screening or did not report whether
STI screening was performed at the time of IUD insertion.

The primary theoretical concern related to IUD use by women with HIV is risk of ascending
infection and PID, as women with advanced HIV disease may be at higher risk for
infectious complications due to higher viral load burden and decreased immune status.
Because of the limited evidence on this question, we considered analogous situations, such
as similar procedures among women with HIV or IUD insertions among women with

other immunocompromised conditions. Studies examining complications among women
with HIVV who undergo cervical and uterine procedures such as loop electrosurgical excision
procedure (LEEP) or dilation and curettage have generally not found statistical differences
in infectious complications compared with noninfected women [24-27]. Evidence on
infectious complications related to IUD use among other immunocompromised women is
limited to case reports or severely underpowered studies [28-30].

Additional theoretical concerns related to IUD use by women with HIV include worsening
of HIV disease and transmission to noninfected male partners, via possible mechanisms
such as alterations in genital immune cell populations or genital viral shedding which

could theoretically be affected by presence of an IUD. One study found that neither

copper nor LNG-IUDs affected genital tract immune cells in HIV noninfected women

[31]. Studies have found conflicting results on whether cervical HIV RNA levels

increase following cervical procedures (including cryosurgery, LEEP and cold-knife cone
procedures) [24,32,33]; however, it is not known whether these results can be extrapolated to
IUD insertion.

The limited body of evidence on safety of IUDs among women with HIV highlights the
need for further study on the issue. Consistency is needed in definitions of HIV disease
severity used by researchers. WHO classifies HIV into four stages, based on clinical
symptoms [34]. The US Centers for Disease Control and Prevention (CDC) classifies HIV
infection into three stages, based on CD4 count or opportunistic illnesses; however, these
definitions are for surveillance purposes and may not be appropriate for patient care or
research [35]. Future studies should also clearly define comparison groups, 1UD type and
timing of initiation and outcomes, and should account for important confounders such as
ART, condom use and STIs.

In conclusion, limited evidence found no differences in infectious complications when
comparing IUD complication rates among women with varying levels of HIV disease
severity. Studies generally found that IUD use was not associated with HIV transmission,
infectivity or disease progression; however, there was little direct evidence to address
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potential differences related to HIV severity. The US MEC currently recommends that IUDs
can generally be used by women with HIV but generally should not be inserted in women
with severe disease. However, the evidence identified by this review does not demonstrate
additional risk for women with HIV who use IUDs. The information from all but one of

the articles [23] was presented at a meeting held by CDC in August 2015 to update the US
MEC, and the findings of this systematic review will be incorporated into the forthcoming
updated US MEC.
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353 references from

search
16 included
(13 from search and 3
additional)
I
6 articles reported HIV
8 articles reported pelvic 8 articles reported HIV infectivity:
infection disease progression 1 HIV transmission
5 viral shedding

Fig. 1.
Flow chart of systematic review.
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