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Abstract

Background: The Canadian Paediatric Society no longer recommends the use of universal 
ocular prophylaxis with erythromycin ointment to prevent ophthalmia neonatorum. Screening 
for Chlamydia trachomatis and Neisseria gonorrhoeae in all pregnant women is considered the 
most effective way of preventing vertical transmission and ophthalmia neonatorum.

Objective: The aims of this study were to assess prenatal screening rates of C. trachomatis and 
N. gonorrhoeae and to compare sociodemographic factors between those screened and those 
not screened.

Methods: The list of all women who delivered at a tertiary care hospital in Montréal, Québec, 
between April 2015 and March 2016, was cross-referenced with the list of samples tested for 
C. trachomatis and N. gonorrhoeae. Maternal medical records were reviewed for demographic, 
prenatal and diagnostic information.

Results: Of 2,688 mothers, 2,245 women were screened at least once, but only 2,206 
women had at least one valid C. trachomatis and N. gonorrhoeae result the day of delivery 
(82.1%; 95% CI: 80.6%–83.5%). Infection was detected in 46/2,206 (2.1%) screened women: 
42 had C. trachomatis infection, two had N. gonorrhoeae infection and two were co-infected. 
C. trachomatis infection was more frequent in women younger than 25 years (9.8%; 95% CI: 
6.7%–13.8%) than in older women (0.8%; 95% CI: 0.4%–1.3%; p<0.001). Each increase in parity 
decreased the probability of being tested (adjusted odds ratio=0.89; 95% CI: 0.80%–0.97%; 
p=0.01). Of those with an initial negative test result, 35/267 (13.1%; 95% CI: 9.3%–17.8%) of 
women younger than 25 years and 122/1,863 (6.6%; 95% CI: 5.5%–7.8%; p<0.001) of women 
aged 25 years and older were retested. Subsequent infection was detected in 4/35 (11%) 
women, all younger than 25.

Conclusion: Suboptimal screening rates for C. trachomatis and N. gonorrhoeae suggest that 
current universal ocular prophylaxis cannot be discontinued. Repeating universal screening 
should be considered, especially among those younger than 25 years.
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Introduction

Chlamydia trachomatis and Neisseria gonorrhoeae are the two 
most common bacterial sexually transmitted infections (STIs) and 
a major public health concern (1,2). When an infected pregnant 

woman is left untreated, vertical transmission can occur at the 
time of delivery. This may result in ophthalmia neonatorum and 
cause permanent corneal damage (3,4).
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The American Academy of Pediatrics and the Québec Ministry 
of Health and Social Services recommend the use of universal 
ocular prophylaxis with erythromycin ointment 0.5% at birth for 
neonatal gonococcal ophthalmia (5–8). However, N. gonorrhoeae 
strains isolated in Canada have shown increasing resistance to 
erythromycin in the past few years, with 31% (n=1,642) of the 
5,290 isolates tested in 2017 showing resistance. It is unclear 
whether neonatal gonococcal ophthalmia can be overcome with 
high local antibiotic levels during prophylaxis (9,10).

With the efficacy of erythromycin ointment in doubt, the 
Canadian Paediatric Society (CPS) and equivalent organizations 
in several high-income countries no longer recommend its 
universal use (10–12). Instead, for primary prevention of neonatal 
infections, CPS advocates prenatal screening and treatment 
of infected women. As 77% of C. trachomatis and 45% of 
N. gonorrhoeae infections are asymptomatic, routine screening is 
critical for diagnosing and treating those infected (13).

In order to prevent neonatal gonococcal ophthalmia, the 
Public Health Agency of Canada (PHAC) and CPS recommend 
that all pregnant women be screened for C. trachomatis and 
N. gonorrhoeae infections during the first trimester. Those at risk 
of acquiring infection later in pregnancy should be retested each 
trimester (PHAC) or in the third trimester (CPS), with treatment, 
test of cure and follow-up ensured in the event of a positive test 
result (6,10,14).

Although Manitoba and Ontario recently assessed the 
prevalence of C. trachomatis and N. gonorrhoeae infections and 
screening rates during pregnancy, these rates remain unknown 
in Québec, a province where 23% of all births in Canada were 
recorded in 2016 (15–17). In light of an eventual abrogation of 
universal ocular prophylaxis, the aim of this study was to: 
•	 Determine sociodemographic characteristics of pregnant 

women in a tertiary care hospital in Montréal
•	 Assess prenatal screening rates
•	 Determine prevalence of C. trachomatis and N. gonorrhoeae 

infection in pregnant women
•	 Compare sociodemographic factors between those screened 

at least once for C. trachomatis and N. gonorrhoeae and 
those who were not screened

Methods

In this cohort study, we performed a retrospective review of 
the medical records of all women who gave birth to newborns 
of at least 19 weeks’ gestation (live and stillbirths) at Hôpital 
Maisonneuve-Rosemont, a tertiary care hospital in Montréal, 
between April 1, 2015 and March 31, 2016.

The medical records included the clinical data during pregnancy 
of each woman who had given birth (age at delivery and 
cigarette, drug and alcohol use); obstetric history (gravidity, 

parity, abortus and date of last menstrual period); pregnancy 
follow-up (specialty of the health practitioner, date of first 
prenatal visit); and delivery (gestational age and type of delivery). 
Date of the last menstrual period was calculated according to 
date of delivery and gestational age at delivery, which takes into 
consideration the prenatal ultrasound results.

We obtained the list of all women who delivered during the 
study period from the hospital medical records department and 
the list of HIV and C. trachomatis and N. gonorrhoeae tests 
performed at the hospital laboratory during that period and nine 
months prior. Using STATA version 14.2 (StataCorp LP, College 
Station, Texas, United States), we cross-referenced the two lists, 
based on the health insurance number of each woman, retaining 
only the tests performed during pregnancy. In cases where no 
C. trachomatis and N. gonorrhoeae test was performed at the 
hospital’s laboratory, the chart was reviewed for tests performed 
in other laboratories in Québec. We also searched for mentions 
of screening test completion in the pregnancy follow-up chart 
notes.

We considered the women adequately screened if they had 
at least one valid C. trachomatis and N. gonorrhoeae result 
(positive or negative) during pregnancy follow-up, before the day 
of delivery. If a test had been ordered, but no result was available 
(specimen rejected by the laboratory, invalid result, etc.) and 
no additional sample was collected at follow-up, the woman 
was not considered screened during pregnancy. If we found no 
documentation of prenatal care and no screening tests for HIV 
or C. trachomatis and N. gonorrhoeae at least one week before 
delivery, the woman was considered to have had no pregnancy 
follow-up. This also applies to women who were only followed 
outside of Canada or in other provinces until one week before 
delivery.

We used the Pearson Chi-square test to analyze categorical 
data (with statistical significance set at p≤0.05). Each variable 
associated with screening at p≤0.20 in the univariable analysis 
was considered for the multivariable logistic regression model, 
which was constructed using a forward design, retaining only age 
and variables that increased the model fit.

This study was approved by the Ethics Committee of the Centre 
intégré universitaire de santé et de services sociaux (CIUSSS) de 
l’Est-de-l’île-de-Montréal.

Results

Sociodemographic characteristics of the study 
population

The study included 2,688 pregnant women aged 15–50 years 
(median age=31.7; interquartile range=7.4). Table 1 shows the 
sociodemographic distribution of the study population.
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At least one prenatal clinical visit was documented in the medical 
chart of 2,661/2,688 (99%) women: 1,571 (58%) were followed by 
an obstetrician–gynecologist (OBGYN); 1,062 (40%) by a general 
practitioner (GP) and 3 (0.1%) by the organization Doctors of the 
World. We could not find information about health practitioners 
for 25 (0.1%) women; of these, seven were followed in another 
country.

Of the 2,633 (98%) women who were followed either by a GP 
or an OBGYN during pregnancy, 2,312 (87.8%) had their first 
prenatal visit in the first trimester (1–14 gestational weeks), 280 
(10.6%) in the second trimester (15–28 weeks) and 41 (1.6%) in 
the third trimester (29–42 weeks).

Screening for Chlamydia trachomatis and 
Neisseria gonorrhoeae infections in pregnancy

No screening test was ordered during pregnancy follow-up for 
443/2,688 (16.5%) of the women (Figure 1). Of the 74 women 
whose first sample was rejected by the laboratory or gave an 
invalid C. trachomatis and N. gonorrhoeae result, 35 (47.3%) 
were retested and obtained a valid result. Final screening rate 
was estimated at 82.1% (2,206/2,688; 95% confidence interval 
[CI]: 80.6%–83.5%).

Of the 482 women who were inadequately screened during 
pregnancy follow-up, 22 (4.6%) were screened at the time of 
delivery.

Prevalence of infection in pregnancy
Infection was detected in 46/2,206 (2.1%) screened women: 
42 had C. trachomatis infection, two had N. gonorrhoeae 
infection and two were infected with both. Prevalence of 
C. trachomatis was estimated at 2.0% (95% CI: 1.5%–2.7%) and 
of N. gonorrhoeae at 0.2% (95% CI: 0.005%–0.5%). Women 
younger than 25 years were more likely to have C. trachomatis 
infection (29/296; 9.8%; 95% CI: 6.7%–13.8%) than those 
aged 25 years and older (15/1,910; 0.8%; 95% CI: 0.4%–1.3%; 
p<0.001). Prevalence of N. gonorrhoeae infection was also 
significantly higher in younger women (1.0% vs 0.05%; p<0.001).

Of the 2,130 women with an initial negative test result 
for C. trachomatis and N. gonorrhoeae, 157 (7.4%) were 
retested: 35/267 of women younger than 25 years 
(13.1%; 95% CI: 9.3%–17.8%) and 122/1,863 of women aged 
25 years and older (6.6%; 95% CI: 5.5%–7.8%; p<0.001). A 
subsequent infection for N. gonorrhoeae was detected in 
one woman (age 23 years) and for C. trachomatis in three 
women (ages 19, 24 and 24 years). In other words, 11.4% 
(4/35; 95% CI: 3.2%–26.7%) of women aged 15–24 years with 
an initial negative test result tested positive at their second 
screening.

Figure 1: Proportion of women screened for Chlamydia 
trachomatis and Neisseria gonorrhoeae infections 
during pregnancy, before the day of delivery

At least one valid result 
(positive or negative)

n=2,206 (82.1%)

Deliveries at HMR
April 1, 2015–March 31, 2016

N=2,688

Samples or swabs sent to
the laboratory

n=2,245 (83.5%)

Invalid results or testing 
not performeda

n=39 (1.4%)

No screening result 
available

n=482 (17.9%)

CT positive: n=44b (2.0%)
NG positive: n=4b (0.2%)

Screening not done
n=443 (16.5%)

Abbreviations: CT, Chlamydia trachomatis; HMR, Hôpital Maisonneuve-Rosemont; NG, Neisseria 
gonorrhoeae
a The samples/swabs were sent to the laboratory, but there was no corresponding positive or 
negative CT/NG result (i.e. the sample rejected/not tested because of inadequate identification 
or invalid result obtained)
b Two cases were co-infected with CT and NG

Table 1: Characteristics of the study population

Maternal characteristics % n

Age at delivery (N=2,688)

15–19 years 2.0 55

20–24 years 10.9 292

25–29 years 25.8 694

30–34 years 35.3 949

35–39 years 20.5 551

40+ years 5.5 147

Gravidity (N=2,678)

1 30.6 820

2 30.7 822

3 19.0 510

4+ 19.6 526

Parity (N=2,678)

0 46.5 1,246

1 32.7 876

2 14.4 386

3 4.3 116

4+ 2.0 54

Maternal habits

Smoking (N=2,575) 10.7 276

Alcohol (N=2,569) 2.3 60

Drugs (N=2,571) 2.5 65

≥1 habit (N=2,688) 12.1 324
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Sociodemographic factors associated with 
screening

Screening rates for C. trachomatis and N. gonorrhoeae were 
slightly higher in women younger than 25 years (296/347; 85.3%; 
95% CI: 81.1%–88.9%) than among older women (1,910/2,341; 
81.6%; 95% CI: 80.0%–83.1%; p=0.09). Globally, as shown in 
Figure 2, the association between maternal age and prenatal 
screening was statistically significant (p=0.04), but the difference 
across age groups was marginal (Table 2 and Table 3).

Screening rates were also higher at low parity and gravidity and 
in women who used drugs. After multivariate analysis, parity was 
the only factor associated with higher prenatal screening rate: 
each additional pregnancy decreased the odds of being tested 
for C. trachomatis and N. gonorrhoeae (adjusted odds ratio 
[aOR]=0.89; 95% CI: 0.80%–0.97%; p=0.01) (Table 3).

Prenatal screening rates were identical for GPs (894/1,062; 
84.2%; 95% CI: 81.8%–86.3%) and OBGYNs (1,308/1,571; 83.3%; 
95% CI: 83.1%–85.1%).

Discussion

In our study, the median age of the pregnant women was 
32 years. The majority of women had their first prenatal visit in 
the first trimester (88%) and were followed by an OBGYN (58%) 
or GP (40%). Prenatal screening rate was 82% and prevalence 
of infection was estimated at 2.0% for C. trachomatis and 0.2% 
for N. gonorrhoeae. Low parity was the sole sociodemographic 
factor associated with higher screening rates.

Our findings are similar to those of previous studies. Vainder 
et al. investigated records for 1,220 pregnancies over a 6-month 
period in 2015–2016 (16). Of these, 1,034 (85%) pregnant 
women in a tertiary care hospital in Toronto were screened at 
least once during pregnancy. Poliquin et al. found that 78% 
(45,601/58,488) of live births in Manitoba in 2011–2014 were 
associated with at least one prenatal test for C. trachomatis and 
N. gonorrhoeae (17).

Figure 2: Chlamydia trachomatis and Neisseria 
gonorrhoeae screening rates, by maternal age
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Table 2: Sociodemographic characteristics of screened 
and non-screened pregnant women

Description

Screeneda

(n=2,206)

Not screened

(n=482)

Median SD Median SD

Age 31.5 5.4 32.4 5.1

Maternal characteristics n % n %

Smoking
Yes (n=276) 234 11 42 9.4

No (n=2,299) 1,896 89 403 90.6

Alcohol
Yes (n=60) 50 2.3 10 2.3

No (n=2,509) 2,076 97.7 433 97.7

Drugs
Yes (n=65) 60 2.8 5 1.2

No (n=2,504) 2,068 97.2 438 98.8

≥1 habit
Yes (n=324) 274 12.4 50 10.4

No (n=2,364) 1,932 87.6 432 89.6

First 
prenatal 
visit

First trimester 
(n=2,329) 1,932 87.6 397 87.3

Second 
trimester 
(n=288)

239 10.8 46 10.1

Third trimester 
(n=47) 35 1.6 12 2.6

Medical 
specialty

OBGYN 
(n=1,571) 1,308 59.4 263 61.0

GP (n=1,062) 894 40.6 168 39.0
Abbreviations: OBGYN, obstetrician–gynecologist; GP, general practitioner
a At least one valid C. trachomatis and N. gonorrhoeae result obtained during pregnancy follow-
up, before the day of delivery

Table 3: Odds ratios of prenatal screening for 
chlamydial and gonococcal infections in relation to 
maternal sociodemographic characteristics (n=2,688)

Maternal 
characteristics

Odds 
ratio 95% CI p 

value

Adjusted 
odds 
ratioa

95% CI p 
value

Age 
(continuous) 0.97 (0.96–0.99) 0.006 0.99 (0.97–1.01) 0.17

Smoking 1.18 (0.84–1.67) 0.30 N/A N/A N/A

Alcohol 1.04 (0.52–2.07) 0.90 N/A N/A N/A

Drugs 2.54 (1.01–6.37) 0.04 2.35 (0.93–5.94) 0.09

≥1 habit 1.23 (0.89–1.69) 0.20 N/A N/A N/A

Prenatal visit in 
first trimester 0.92 (0.71–1.18) 0.50 N/A N/A N/A

OBGYN follow-
upb 1.07 (0.87–1.32) 0.50 N/A N/A N/A

Gravidity (per 
additional 
pregnancy)

0.92 (0.87–0.98) 0.01 N/A N/A N/A

Parity (per 
additional 
delivery)

0.83 (0.75–0.90) <0.001 0.89 (0.80–0.97) 0.01

Abbreviations: CI, confidence interval; OBGYN, obstetrician–gynecologist; N/A, not applicable
a Each variable associated with screening with a p value ≤0.20 in the univariable analysis was 
considered for the multivariable model. This multivariable model was constructed using a forward 
design, retaining only age and variables that increased the model fit
b In comparison to general practitioner follow-up
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In a tertiary care hospital in Bordeaux, France, over 6-month 
period in 2011, Peuchant et al. estimated prevalence of 
C. trachomatis at 2.5% and N. gonorrhoeae at 0% in 1,004 
pregnant women (18). At 7.9%, prevalence of C. trachomatis 
was reported to be higher in women aged 18–24 years, a finding 
similar to ours (9.4%). The maternal age distribution at delivery 
and the proportion of women who smoked during pregnancy in 
our study population are comparable to the rates found in the 
total population of pregnant women in Canada (19,20).

Strengths and limitations
Some medical charts had incomplete information on maternal 
habits, pregnancy follow-up and obstetric or past medical history, 
eliciting a potential risk of selection bias.

Maternal age younger than 25 years and substance use 
(alcohol and drugs) were the sole STI risk factors available in 
the study; maternal STI risk behaviours are rarely specified 
in medical charts (14). Yet, some clinicians could have used a 
risk factor–based approach to decide which women to screen, 
rather than testing all pregnant women. We therefore could not 
thoroughly evaluate what led clinicians to screen some women 
rather than others. 

Finally, the study was conducted in a single hospital and 
accounted for about 3% (2,688/86,000) of all births in Québec in 
2016 (15). A multicentric study would increase generalizability to 
the province of Québec.

In terms of the strengths of our study, in addition to laboratory 
software extraction, we reviewed medical charts to capture 
screening tests analyzed in other laboratories. We also took into 
account rejected or invalid screening tests as well as subsequent 
retesting to obtain a valid result.

This is the first Canadian study to evaluate screening and 
prevalence of infection in pregnancy after an initial negative test 
result, helping to provide a more accurate portrait of prenatal 
screening. High prevalence of C. trachomatis infection in women 
aged 15–24 years in our study highlights the importance of 
screening this high-risk age group. High prevalence was also 
found at their second screening (11.4%), after an initial testing 
negative, further confirming that a first negative result does 
not guarantee absence of infection throughout the entire 
pregnancy (21).

Suboptimal screening rates suggest that universal ocular 
prophylaxis cannot currently be discontinued. If we extrapolate 
our findings to the province of Québec, with 86,000 annual 
deliveries in 2016, around 15,000 neonates could be born 
to women who had not been adequately screened during 
pregnancy (15). Assuming that the prevalence of infection is 
similar in the whole province, that the prevalence is similar 
in women who are screened and those who are not and that 
there is no spontaneous clearance of infection, our finding of 

a C. trachomatis infection rate of 2.0% and a N. gonorrhoeae 
infection rate of 0.2% in pregnant women would mean that 
300 C. trachomatis and 30 N. gonorrhoeae infections would 
be missed each year. With a 30% and 40% rate of vertical 
transmission to the eye for C. trachomatis and N. gonorrhoeae, 
respectively, each year 102 neonates would be expected to have 
C. trachomatis and N. gonorrhoeae ophthalmia (22).

Apart from the increased risk for serious systemic complications, 
abrogation of universal ocular prophylaxis would also increase 
the risk of neonates developing ophthalmia neonatorum, 
which can lead to permanent visual impairment (3,4,23,24). 
The newborns of 15,000 unscreened women in Québec would 
therefore have to be closely monitored for infection every year.

Changes in screening practices could prevent such outcomes. 
Increasing the use of self-administered swabs could contribute 
to increased screening, particularly by those who are not 
comfortable with clinician sampling and those who are 
asymptomatic (25).

In order to confirm absence of infection later in pregnancy, a 
second universal C. trachomatis and N. gonorrhoeae screening 
of all women should be considered in the third trimester. In 
addition to identifying women who become infected later in 
pregnancy, an examination of a prenatal syphilis screening 
program in Alberta found that this strategy reduced the 
number of women who are not screened for disease during 
pregnancy (26).

Although screening at entry into prenatal care and at another 
time point during pregnancy (such as the third trimester) would 
be the costliest strategy, doing so would provide the greatest 
health benefits. This screening strategy would be cost-effective 
if the willingness-to-pay threshold was under $11,468 per 
quality-adjusted life-year (QALY) (27).

Conclusion
Suboptimal screening rates for C. trachomatis and 
N. gonorrhoeae in pregnant women raise concerns about 
discontinuation of ocular prophylaxis for ophthalmia 
neonatorum. Ocular prophylaxis will continue to be necessary to 
prevent ophthalmia neonatorum as long as universal screening 
cannot be guaranteed. Clinicians need to be more aware of 
the importance of universal screening in pregnant women and 
further encouraged to document test results in medical charts.
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