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AbstrAct
Background Reproductive tract infections (RTIs) 
are a major cause of morbidity and mortality, 
yet RTI testing remains limited in resource- 
constrained settings. We assessed performance 
of an existing RTI risk assessment screening 
tool among women living with HIV (WLHIV) 
considering intrauterine contraceptive (IUC) 
use.
Methods We conducted a cross- sectional 
analysis among WLHIV screened for participation 
in an IUC trial in Cape Town, South Africa 
(NCT01721798). RTI testing included Neisseria 
gonorrhoeae, Chlamydia trachomatis, 
Trichomonas vaginalis and bacterial vaginosis. 
Tool scoring was based on five separately scored 
criteria: (1) age under 25 years, (2) cohabitation 
with a partner, (3) secondary education, (4) 
self- reported intermenstrual bleeding and (5) 
number of current sexual partners and condom 
use frequency (score 0–5). We assessed tool 
performance in detecting RTI at 0 vs 1–5, 0–1 vs 
2–5 and 0–2 vs 3–5 score thresholds.
Results Of 303 women, 52% (n=157) 
reported antiretroviral therapy use and 
median age was 31 years. The prevalence 
of any RTI was 38% (gonorrhoea=7%, 
chlamydia=11%, trichomoniasis=12% and 
bacterial vaginosis=18%) and 8% of women had 
multiple RTIs. Overall, 4%, 27% and 69% of 
women had screening tool scores of 0, 1 or 2+, 
respectively. At a threshold of at least one scored 
criterion, the tool demonstrated high sensitivities 
(95%–97%) but low specificities (3%–4%) for 
detecting any RTI. Increasing the score threshold 
and/or inclusion of abnormal vaginal discharge 
marginally improved specificity.
Conclusion The prevalence of RTIs observed in 
this population was high, and the screening tool 
had no discriminatory power to detect prevalent 
RTIs.

IntroductIon
Reproductive tract infections (RTIs), which 
are genital tract infections including sexu-
ally transmitted pathogens and excessive 
growth of lower genital tract commensal 
bacteria like bacterial vaginosis, cause 
considerable morbidity in sub- Saharan 
Africa. Annually, an estimated 63 million 
new cases of curable RTIs, including chla-
mydia (Chlamydia trachomatis), gonor-
rhoea (Neisseria gonorrhoeae), syphilis 
(Treponema pallidum) and trichomoni-
asis (Trichomonas vaginalis) occur among 
adults aged 15–49 years living in Africa.1 
In South Africa, the prevalence of bacte-
rial vaginosis in clinic and community- 
based populations may reach 42% among 
women of reproductive age.2 The burden 
of RTIs is compounded by high preva-
lence of HIV; RTIs are associated with 
increased risk of HIV acquisition and 
sexual transmission of HIV.3 4

While laboratory testing is considered 
the gold standard for RTI diagnosis, RTI 
screening using sociodemographic and 
behavioural algorithms and syndromic 
management are a simplified and 
affordable approach in many resource- 
limited settings.5–7 Syndromic manage-
ment is based on providing treatment 
for symptoms and recognised clinical 
signs resulting from pathogens most 
commonly responsible for producing 
the syndrome.7 8 However, syndromic 
management has poor specificity for RTI 
diagnosis, often resulting in overtreat-
ment, particularly for women.9 Addition-
ally, syndromic management fails to treat 
asymptomatic infections, which comprise 
57%–61% of RTIs among women.10

Hypothetically, RTI screening tools 
with high sensitivity and specificity can be 
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used to identify both symptomatic and asymptomatic 
infections and, if used in conjunction with syndromic 
management, improve diagnostic accuracy.11 In Kenya 
and Thailand, risk screening had a sensitivity of 
60%–61% and a specificity of 57%–71% in predicting 
gonorrhoea and chlamydia infection, with sensitivity 
increasing to 69% with addition of clinical symptoms 
in a family planning clinic population of unknown 
HIV status.12 13 However, both studies focused nearly 
exclusively on organisms causing cervicitis, which have 
a different syndromic management symptom profile 
compared with pathogens causing vaginitis.

Although intrauterine contraceptives (IUCs) are 
highly effective and safe contraceptives for women, 
provider and patient concerns about RTIs and possible 
ascending infection likely limit IUC use in sub- Saharan 
Africa.14 15 Data suggest that the risk of pelvic inflam-
matory disease (PID) related to IUC use depends on 
background RTI prevalence for a given population.2 
The WHO recommends RTI testing and treatment 
prior to IUC insertion for women at increased RTI 
risk.14 Thus, IUC use among women living with HIV 
(WLHIV) remains low, partly due to these concerns.

Among WLHIV, we evaluated the performance of a 
validated RTI risk screening tool intended to identify 
women at low RTI risk who may be offered IUC inser-
tion at the same visit.16

Methods
study population
We analysed screening data from a clinical trial 
assessing the safety and acceptability of the copper 
T-380 intrauterine device and levonorgestrel intra-
uterine system among WLHIV in Cape Town, South 
Africa (NCT01721798) between November 2013 and 
December 2016. Per local antiretroviral therapy (ART) 
eligibility guidelines, non- pregnant WLHIV were 
identified as ART- eligible based on CD4 cell count 
<500 cells/uL and/or WHO clinical stage III/IV.15 
Eligible participants were: (a) 18–40 years, (b) not 
pregnant or intending to become pregnant in the next 
30 months, (c) had no history of ectopic pregnancy 
or sterilisation, (d) diagnosed with HIV, (e) currently 
using ART with viral load <1000 copies/mL within 
12 months or not ART- eligible per local guidelines 
and (f) desiring IUCs for contraception. Clinical data 
were abstracted from medical records and collected 
through face- to- face interviews conducted in the local 
language, isiXhosa. Ethical review and approval were 
received from the institutional review boards of the 
University of Cape Town (Reference: 283/2012) and 
FHI 360 (Reference: 10369). All participants provided 
written informed consent prior to participation.

risk screening
During screening, participants completed the risk 
assessment screening tool for IUC insertion (online 
supplementary table 1) prior to pelvic examination, 

and urine pregnancy and genital specimen RTI testing. 
Algorithms used in the screening tool were developed 
with data from HIV- negative women, aged 15–44 
years, attending family planning clinics in Jamaica, 
Kenya, Zimbabwe and the United States.16 In these 
data, the sample size ranged from 615 (Kenya) to 
1400 (Zimbabwe) and prevalence of either gonor-
rhoea or chlamydia (cumulatively regarded as cervical 
infection) ranged from 4.9% to 14.1%.17–19 The tool 
was validated using data from HIV- negative women 
from Uganda (n=1731, cervical infection preva-
lence=4.3%) and Thailand (n=1525, cervical infec-
tion prevalence=5.8%). The tool performed reason-
ably well identifying women at low risk of cervical 
infection; the change in odds of having an infection 
given a score of 1+ was 1.03 to 2.60.16 The tool iden-
tifies five indicators associated with increased cervical 
infection risk: (1) age less than 25 years, (2) lives 
separately from partner, (3) lack of secondary educa-
tion, (4) bleeding between periods or after sex and (5) 
any current sexual partner(s) and, if sexually active, 
frequency of condom use. Each indicator is assigned a 
value of 1 if present and points are added to give the 
overall risk score (minimum score 0, maximum score 
5). In our study, the tool was translated into isiXhosa, 
piloted on a small sample of WLHIV, and the final 
translated version was administered by a trained study 
nurse.

rtI testing
Consenting women were tested for gonorrhoea and 
chlamydia with NG/CT Xpert (Cepheid Diagnostics, 
Sunnyvale, CA, USA) nucleic acid amplification testing 
(NAAT), and for trichomoniasis and bacterial vagi-
nosis with OSOM BV Blue and Trichomonas (Sekisui 
Diagnostics, Lexington, MA, USA) rapid diagnostic 
tests for genital tract specimens. Women diagnosed 
with any RTI were treated using single- dose regimens 
where possible and offered partner treatment and 
notification slips. At pelvic examination, providers 
evaluated each participant for potential signs of RTI 
and anatomical contraindications to IUC use. Vaginal 
discharge was considered abnormal if the colour was 
not white or clear (eg, green or grey), there was a foul 
odour and/or the consistency was not smooth (eg, 
frothy).

statistical methods
Analysis was restricted to WLHIV who completed the 
risk assessment screening tool prior to RTI testing and 
were tested for RTIs within 35 days of screening. Prev-
alence was described for each pathogen and for coin-
fections, using proportions with 95% confidence inter-
vals (95% CIs). The association between each screening 
tool indicator and RTI test result was examined using 
chi- square and Fisher’s exact tests, and we examined 
the relative odds of having any RTI for each indicator. 
Based on prevalence of chlamydia and gonorrhoea, 
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Table 1 Frequency distribution of the clinical characteristics 
and reproductive tract infections among women living with HIV 
screened for participation in an intrauterine contraceptive trial, 
Cape Town, South Africa

Parameter
Total (n=303)
n (%)

Reporting ART use 157 (52)

Median years since HIV diagnosis (IQR)* 5 (2–8)

Abnormal vaginal discharge† 42 (14)

Prevalence of RTIs

  Gonorrhoea‡ 20 (7)

  Chlamydia‡ 33 (11)

  Trichomoniasis 37 (12)

  Bacterial vaginosis 54 (18)

Any RTI 116 (38)

Coinfection (>1 RTI) 23 (8)
*Date of HIV diagnosis missing for seven participants.
†Not recorded for six women.
‡Five women were not tested for gonorrhoea and chlamydia.
ART, antiretroviral therapy; RTI, reproductive tract infection.

Figure 1 Distribution of risk screening scores for all women, by 
detectable reproductive tract infection and by vaginal discharge. BV, 
bacterial vaginosis; CT, chlamydia; NG, gonorrhoea; TV, trichomoniasis.

the overall risk score was initially categorised into 1–5 
versus 0 to estimate high versus low risk of infection 
for the primary analysis, based on the original instru-
ment testing.16 To evaluate tool performance, we used 
the receiver operating characteristic (ROC) curve anal-
ysis and calculated the sensitivity, specificity, positive 
predictive value (PPV) and negative predictive value 
(NPV) for any RTI, infection restricted to gonorrhoea 
and/or chlamydia and any RTI other than bacterial 
vaginosis. We then explored alternate cut points and 
inclusion of abnormal vaginal discharge for improving 
the tool’s RTI detection performance.

Patient and public involvement
Patients were not involved in the development of the 
research question and study design.

results
Of 374 women screened for RTI using the risk assess-
ment tool, 72 were excluded from analysis due to 
not returning for pelvic examination and RTI testing 
despite multiple follow- up attempts (n=41), returning 
after 35 days which necessitated re- screening (n=27) 
or only being tested for syphilis (n=3). Of 303 eligible 
women, approximately half (52%) reported ART use, 
and median time since HIV diagnosis was 5 years (IQR 
2–8) (table 1).

Overall, 38% (95% CI 33 to 44, n=116) of women 
had at least one RTI, with prevalence ranging from 
32% in those aged >30 years to 49% in those aged 
18–24 years. The most prevalent RTI was bacterial 
vaginosis, followed by trichomoniasis, chlamydia and 
gonorrhoea (table 1). Forty- six women (15%) were 
positive for either gonorrhoea or chlamydia, of whom 
seven were infected with both pathogens and 15 (5%; 

95% CI 3 to 8) had at least one other RTI. Coinfec-
tion rates increased as age decreased, with 4% for ages 
>30 years, 6% for 25–30 years and 13% for 18–24 
years. Among women with documented pelvic exam-
ination (98%, n=297), abnormal vaginal discharge 
was observed in 42 women, of whom 26% had at least 
one RTI (95% CI 17 to 34) (online supplementary 
table 2). RTI prevalence and coinfection was higher 
among non- ART compared with ART- using women 
(43% vs 34%, p=0.149 and 12% vs 3%, p=0.003, 
respectively).

risk screening tool
Overall, 4%, 27% and 69% of women had screening 
tool scores of 0, 1 or 2+, respectively; the median 
score was 2 (IQR 1–3) (figure 1). The proportion of 
women with at least one detected RTI or abnormal 
vaginal discharge did not differ by score group 
compared with women with no RTI or normal pelvic 
examination. Most (89%, n=254) women reported 
being sexually active in the preceding 3 months, of 
whom 6% (n=14) reported having multiple sexual 
partners (table 2). There was no difference in reported 
condom use between women with one sexual partner 
versus multiple partners; 41% versus 43% reported 
consistent condom use. Nearly two- thirds (64%) were 
living separately from their sexual partner and 5% had 
experienced spotting between menstrual periods or 
after sex.

Two of five screening tool indicators were associated 
with RTI; being age below 25 years and being sexu-
ally active (table 2). Women with gonorrhoea and/or 
chlamydia infection had five times the odds of being 
younger than 25 years of age compared with those 
aged 25 years or more. This association persisted with 
inclusion of trichomoniasis (OR 2.81, 95% CI 1.39 to 
5.63) but not bacterial vaginosis (OR 1.64, 95% CI 
0.83 to 3.21). Although being sexually active was asso-
ciated with increased odds of having an RTI, there was 
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Table 3 Performance of the screening tool in predicting risk 
of reproductive tract infection among women living with HIV 
(WLHIV) who were living in Cape Town, South Africa

Parameter

Categorisation of the risk score

1–5 vs 0 2–5 vs 0–1 3–5 vs 0–2

NG, CT, TV or BV

  Sensitivity (%) 95 (89–98) 67 (57–75) 32 (24–41)

  Specificity (%) 3 (1–7) 29 (23–37) 78 (71–84)

  PPV (%) 38 (32–44) 37 (31–44) 47 (36–59)

  NPV (%) 50 (21–79) 59 (49–69) 65 (58–71)

NG, CT, TV or BV (risk assessment tool + abnormal discharge)

  Sensitivity (%) 96 (90–99) 76 (67–83) 49 (40–59)

  Specificity (%) 3 (1–7) 28 (21–35) 74 (67–80)

  PPV (%) 39 (33–45) 40 (33–47) 55 (45–65)

  NPV (%) 55 (23–83) 64 (52–75) 69 (62–78)

NG, CT or TP

  Sensitivity (%) 97 (91–99) 73 (61–83) 38 (27–50)

  Specificity (%) 4 (2–8) 32 (26–38) 78 (72–83)

  PPV (%) 25 (19–30) 26 (20–32) 36 (25-48)

  NPV (%) 83 (51–98) 79 (69–86) 80 (74–85)

NG and/or CT

  Sensitivity (%) 96 (85–99) 74 (59–65) 47 (32–63)

  Specificity (%) 4 (2–7) 32 (26–38) 78 (73–83)

  PPV (%) 15 (11–20) 17 (12–22) 29 (18–40)

  NPV (%) 83 (51–97) 87 (78–93) 89 (84–93)
95% confidence intervals included for each estimate in parentheses.
BV, bacterial vaginosis; CT, chlamydia; NG, gonorrhoea; NPV, negative 
predictive value; PPV, positive predictive value; TV, trichomoniasis.

no difference in the relative odds of RTI for inconsis-
tent versus consistent reported condom use.

There was no cut point within the screening tool 
that produced both a reasonable sensitivity and spec-
ificity (table 3 and online supplementary figure 1). At 
the recommended threshold of 1+ for high RTI risk, 
the tool demonstrated high sensitivity (89%–98%) 
but low specificity (1%–7%) and failed to discrim-
inate between infected and uninfected women. Use 
of the screening tool in conjunction with presence of 
abnormal vaginal discharge did not improve the tool’s 
sensitivity or specificity. Excluding the detection of 
bacterial vaginosis alone increased the probability of 
not having gonorrhoea, chlamydia or trichomoniasis if 
scoring below the threshold. Increasing the threshold 
to 2+ and 3+ progressively decreased the sensitivity 
with a concordant increase in specificity for detecting 
any RTI. Restricting tool use to the prediction of gonor-
rhoea and/or chlamydia infection resulted in marginal 
improvements in sensitivity at all cut- off points, and 
the tool performed best at identifying gonorrhoea and/
or chlamydia uninfected women at a threshold of 3+. 
When high RTI risk was defined as being younger than 
25 years and sexually active (the two indicators most 

strongly correlated with RTI), the negative predictive 
value for any RTI was 64%.

dIscussIon
We detected high RTI prevalence among WLHIV 
screened prior to IUC insertion, but a validated 
risk- based screening tool did not discriminate RTI 
status among this population.16 At the recommended 
threshold, the screening tool failed to identify 97% of 
women without an RTI who could receive immediate 
IUC insertion, and, based on tool score, all women 
younger than 25 years would receive presumptive RTI 
treatment despite lower documented RTI rates.

In this cohort, bacterial vaginosis and trichomoni-
asis are the most prevalent RTIs, consistent with data 
from women at risk for HIV infection in sub- Saharan 
Africa, with some variation in individual estimates.20–22 
In Uganda, gonorrhoea prevalence among WLHIV 
interested in IUC use was similar to our findings, but 
chlamydia prevalence was lower than reported in our 
South African population (1% vs 11%).20 This differ-
ence may result from excluding women with a known 
RTI in the previous 3 months and/or who reported that 
their partners had other sexual partner(s) or a history 
of RTI in the Ugandan study, in addition to regional 
differences.20 In a separate study of WLHIV in Cape 
Town, South Africa the prevalence of chlamydia and 
trichomoniasis were comparable to our findings, but 
BV prevalence was three- fold higher.21 In Johannes-
burg, South Africa the prevalence of any RTI (gonor-
rhoea, chlamydia or trichomoniasis) was 21% among 
WLHIV with no vaginal discharge, comparable with 
25% observed in our data.22 A study among young 
(ages 16–22 years) HIV- negative women in Cape Town, 
South Africa, found very high RTI prevalence (47%), 
driven by chlamydia prevalence of 42%, comparable 
to our finding of 36% among WLHIV aged <25 
years.23 However, coinfection rates were lower than 
those of the general South African population and 
HIV- negative women of the same age group.21 24

The tool’s poor performance may be attributable 
to having only one of five indicators, being aged <25 
years, associated with RTI detection in this popula-
tion. Although this indicator is an established RTI risk 
factor, our finding of non- discriminatory power of 
these factors for RTI diagnosis is consistent with litera-
ture evaluating RTI screening based on a combination 
of age and reported condom use.7 23 25

To our knowledge, this is the first study to evaluate 
this tool among WLHIV, which may be a possible 
explanation for the observed difference in the tool’s 
performance, although the sociodemographic char-
acteristics of the populations used to develop the risk 
tool did not vary considerably from our study popula-
tion.16 The RTI prevalence was twice that of the popu-
lation used to develop the tool, possibly accounting 
for the low specificity observed.16 However, the diag-
nostic accuracy of the risk scores did not increase 
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significantly when various thresholds were explored 
or when restricted to ART use status or RTI type.

Our findings should be considered amidst several 
limitations. Our data are limited to women consid-
ering IUC insertion and participation in a clinical 
trial, and thus may not be representative of WLHIV 
of reproductive age in this or other settings. Due to 
the nature of the screening tool we did not collect 
sociodemographic data from all women, which may 
limit important risk distinctions that may be drawn 
from these data. However, the tool captured age range 
and educational attainment, of which young age was 
a critical RTI predictor. Although behavioural and 
demographic data were collected by a trained nurse, 
some screening items are susceptible to social desir-
ability bias, particularly self- reported condom use and 
number of sexual partners. This bias may have resulted 
in under- reporting of inconsistent condom use or 
having one or more sexual partners, contributing to 
the poor tool performance by decreasing specificity. 
However, one strength of our study is use of validated 
laboratory tests for definitive RTI diagnosis, providing 
the ability to measure the tool against multiple patho-
gens known to increase PID risk in the presence of an 
IUC.

conclusIons
In summary, we documented a high prevalence of 
RTIs among WLHIV interested in receiving an IUC. 
While using a risk assessment tool for RTI screening 
and management among women interested in IUC use 
appears feasible, this tool offers no additional value 
for RTI screening prior to IUC receipt in this popu-
lation. However, women and their providers need to 
discuss balancing contraceptive need and RTI risk as 
many women may perceive risk of mistimed pregnancy 
from not receiving an IUC as outweighing the risk of 
PID with IUC insertion. There is an urgent need for 
development and expansion of innovative, affordable 
and robust point- of- care RTI tests.

Key messages

 ► There is a high prevalence of reproductive tract 
infections (RTIs) among women living with HIV and 
desiring long- term contraception in South Africa.

 ► Risk- based screening to identify RTIs in this population 
was of little value, even when used in conjunction 
with presence of symptoms such as abnormal vaginal 
discharge.

 ► There is an urgent need for development and 
expansion of innovative and affordable point- of- care 
RTI tests.
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