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1 | INTRODUCTION

On March 11, 2020, the World Health Organization declared
the rapid outbreak of COVID-19 as a worldwide pandemic.

Abstract

Background: It has been suggested that women admitted for delivery should have
universal PCR testing for SARS-CoV-2. Yet, the considerable difference in the in-
cidence of COVID-19 between different geographic regions may affect screening
strategies. Therefore, we aimed to compare questionnaire-based testing versus uni-
versal PCR testing for SARS-CoV-2 in women admitted for delivery.

Methods: A prospective cohort study of women admitted for delivery at a single
center during a four-week period (April 22-May 25, 2020). All women completed
a questionnaire about COVID-19 signs, symptoms, or risk factors, and a naso-
pharyngeal swab for PCR for SARS-CoV-2. Women who were flagged as sus-
pected COVID-19 by the questionnaire (questionnaire-positive) were compared with
women who were not flagged by the questionnaire (questionnaire-negative).
Results: Overall, 446 women were eligible for analysis, of which 54 (12.1%) were
questionnaire-positive. PCR swab detected SARS-CoV-2 in four (0.9%) women: 3
of 392 (0.8%) in the questionnaire-negative group, and 1 of 54 (1.9%) in the ques-
tionnaire-positive group (P = .43), yielding a number needed to screen of 92 (95%
CI 62-177). In 96% of the cases, the PCR results were obtained only in the postpar-
tum period. No positive PCR results were obtained from neonatal testing for SARS-
CoV-2. The sensitivity of the questionnaire was 75.0%, and the negative predictive
value was 99.7%.

Conclusions: Although the rate of positive PCR results was not significantly differ-
ent between the groups, the number needed to screen is considerably high. The use
of questionnaire-based PCR testing in areas with low incidence of COVID-19 allows

for a reasonable allocation of resources and is easy to implement.
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Early identification of infected individuals, social distancing,
adoption of isolation practices, and appropriate use of per-
sonal protective equipment (PPE) emerged as crucial key-

13 stones necessary to control this pandemic.4
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The optimal screening strategy for the virus causing the
COVID-19 disease (SARS-CoV-2) is unclear. Screening pa-
tients based on symptoms and risk factors is clearly indicated,
yet the natural history of the disease, which in many cases
is infectious in the asymptomatic latent stage, questions this
approach.5 % On the other hand, universal testing using naso-
pharyngeal (NP) swabs for polymerase chain reaction (PCR)
for every admitted patient may potentially lead to misuse of
limited resources and create unwarranted stress.

Pregnant women are a special population. They are usu-
ally young and healthy, and thus are likely to be asymptom-
atic even if infected with SARS-CoV-2.° They also require
multiple interactions with numerous care practitioners during
pregnancy, and mainly during labor and delivery. As such,
the potential impact of even a single silent carrier to infect
multiple health care professionals during one delivery, and
by proxy, cause a widespread infection among mothers and
newborns, is significant.

Recently, a universal testing approach for SARS-CoV-2
of women admitted for delivery was recommended by hospi-
tals in New York, as the test-positive rate among asymptom-
atic laboring women was approximately 13%.57 Although
this approach may be justified in areas with high prevalence
of COVID-19, it may not be efficient in areas with low
prevalence.8’9

As per June 14th, 2020, there were 31,992 confirmed
cases in Ontario (~219 cases per 100 000), almost ninefold
lower than the incidence in New York (383 325 cases, ~1970
cases per 100 000).>!%!"" A5 the incidence of the COVID-19
disease in ours, and in other areas, is considerably lower com-
pared with the aforementioned reports, we aimed to compare
the policy of a questionnaire-based PCR testing versus uni-
versal PCR testing of SARS-CoV-2 for patients admitted to
labor and delivery.

2 | METHODS

This was a prospective cohort study of all women admitted to
the labor and delivery unit at a single center, between April
22 and May 25, 2020. The annual number of births in the
center is approximately 5100 deliveries. All women admitted
for delivery were asked to complete a questionnaire about
COVID-19 signs, symptoms, and risk factors, and also hav-
ing a nasopharyngeal swab for RT-PCR testing for SARS-
CoV-2. Women who declined the swab or did not complete
the screening tool were excluded. The study protocol was ap-
proved by the local institutional review board.

The questionnaire was based on a questionnaire devel-
oped by the province of Ontario, which included the reported
signs and symptoms of COVID-19. In our department, we
added additional signs and symptoms to the questionnaire in
order to increase its sensitivity. Some of these additions were
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later introduced into the provincial questionnaire as well. The
modified questionnaire was used for the entire duration of
the study. The questionnaire was completed by the patient
and was verified by a care practitioner, and included typical
and atypical signs and symptoms and risk factors for COVID-
19 (Appendix). Typical signs and symptoms of COVID-19
included the following: fever (temperature of 37.8°C or
greater), new or worsening acute respiratory illness symp-
tom (eg, cough, dyspnea, sore throat, runny nose or sneez-
ing, nasal congestion, hoarse voice, or difficulty swallowing),
and clinical or radiological evidence of pneumonia. Atypical
signs and symptoms included the following: loss of taste or
smell sensations, unexplained fatigue/malaise, vertigo/syn-
cope, delirium, exacerbation of chronic medical conditions,
digestive symptoms (eg, including nausea, vomiting, diar-
rhea, or abdominal pain not attributed to pregnancy), chills,
headaches, unexplained tachycardia or hypotension, and hy-
poxia (defined as saturation levels in room air of <90%). O,
saturation level was routinely measured for all of the women
who presented to the labor and delivery unit. Risk factors for
COVID-19 included use of cough or antipyretic medication
in the last 48 hours before admission and travel out of Canada
or contact with an ill individual in the 21 days before admis-
sion. Patients were considered positive if any one or more
sign, symptom, or risk factor was reported as positive. Health
care practitioners who treated questionnaire-positive women
used appropriate PPE until the results of the SARS-CoV-2
PCR testing were obtained.

Labor and delivery care practitioners underwent a desig-
nated swabbing education to reduce false-negative rates of the
test. PCR testing was done using Universal Transport Media
Kit (Thermo Fisher) or Eswab Kit (Copan, Italy). Turnaround
time for SARS-CoV-2 PCR testing in our center was between
8 and 24 hours. Newborns of PCR-positive mothers under-
went a SARS-CoV-2 testing as well.

Our primary objective was to compare two approaches:
questionnaire-based versus universal testing for the detection
of SARS-CoV-2 in women admitted for delivery. Our sec-
ondary objective was to test the performance of the question-
naire in our population.

Statistical analysis was performed using SPSS version 25
(IBM, Armonk). Positive SARS-CoV-2 PCR rates were com-
pared between women screened negative and women who
screened positive by the screening tool. Continuous variables
were tested for normal distribution using the Shapiro-Wilk
test. Categorical and continuous variables were compared
using the chi-square or Fisher exact test and Mann-Whitney
U test, respectively. Patients with missing data were excluded
from the study and the final analysis. Sensitivity, specificity,
positive and negative predictive values, and their correspon-
dent 95% confidence intervals (CI) were calculated. Number
needed to screen (NNS) was also calculated/ 12 Significance
level was determined at P < .05.
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3 | Results

Overall, out of 456 women who were eligible to be included
in the study, eight did not complete the questionnaire, one
declined testing, and one swab was deemed technically inad-
equate, leaving a total of 446 women for analysis (Figure 1).
Of the 446 women for analysis, one was admitted to the labor
and delivery ward because of symptoms of preterm birth,
which subsequently resolved, and was discharged home.
Three other women were admitted for symptoms of preec-
lampsia and subsequently delivered. The rest of the cohort
were admitted for delivery.

Of all women, 54 (12.1%) were questionnaire-positive for
COVID-19 based on the screening tool, and the remainder
were questionnaire-negative. There were no significant dif-
ferences in demographics, gestational age at delivery, mode
of delivery, or neonatal birthweight between the question-
naire-positive and questionnaire-negative groups (Table 1).

In approximately 96%-97% of women, the results of the
PCR testing were obtained only in the postpartum period
(Table 1). Out of the cohort, four women were tested positive
to SARS-CoV-2 (4/446, 0.9%).

Out of the four PCR-positive women, one was in the
questionnaire-positive group and three were in the question-
naire-negative group (1.9% vs 0.8%, P = .43). The results
of the four positive PCR patients were available only after
delivery. No positive PCR results were obtained from neona-
tal testing. These results yielded a number needed to screen
(NNS) of 92 patients per 4-week period (95% CI 62-177).

The sensitivity, specificity, and positive and negative pre-
dictive values of the questionnaire are presented in Table 2.
The sensitivity of the questionnaire for positive PCR testing
was 75.0%, and the negative predictive values were 99.7%.

3.1 | Interpretation

In this study, we aimed to compare two approaches for
SARS-CoV-2 PCR testing in women admitted for labor and
delivery: questionnaire-based PCR testing versus universal
PCR testing. Although the rate of positive swabs was higher
in the questionnaire-positive group, the difference did not
reach statistical significance. The negative predictive value
of the questionnaire was 99.7%.

Although previous studies have reported higher incidence
of positive SARS-CoV-2 PCR in asymptomatic women, these
results emerged from a population with a high incidence of
COVID-19.%7 Thus, these findings may not be applicable to
a population with lower incidence, as in ours. Currently (June
14th, 2020), the incidence of COVID-19 confirmed cases in
Ontario is 219 cases per 100 000, almost ninefold lower than
the incidence in New York (1970 cases per 100 000).>'*!!
Correspondently, the detection rate of SARS-CoV-2—positive
cases in asymptomatic patients in our obstetric population
was only 0.8%.

In the New York-based study, Vintzileos® et al reported
that 20% (32/161) of women admitted for delivery were
SARS-CoV-2—positive, of whom 66% were asymptomatic.
In our cohort, only 0.9% (4/446) of women were positive,
of which three patients (75%) were asymptomatic. Although
the proportion of asymptomatic patients out of the total pos-
itive patients is similar in our cohort, the absolute numbers
are considerably lower than the report from New York, and
similar to reports from other areas with low incidence of
COVID-19.%*

The NNS in our cohort was 92 per 4-weeks period, which
means that 92 patients would have to have swabs in order to
detect one patient with positive SARS-CoV-2 swab. When a

‘ Women admitted for delivery (n=456) |

{ Did not complete the questionnaire (n=8)

‘ Completed the questionnaire (n=448)

Declined SARS-CoV-2 testing (n=1)

Inadequate sample (n=1)

’ PCR testing for SARS-CoV-2 (n=446) |

Questionnaire-positive (n=54) ‘

| Questionnaire-negative (n=392)

PCR positive
(n=1, 0.2%)

PCR negative
(n=53, 11.9%)

PCR positive
(=3, 0.7%)

PCR negative
(n=389, 87.2%)

FIGURE 1 Study population
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TABLE 1 Women’s characteristics

Variable

Positive PCR testing, n (%)

Results of PCR testing
obtained postpartum, n (%)

B\ Ey-

Maternal age, years
Gravidity, n

Parity, n
Nulliparity, n (%)

Gestational age, weeks

Cesarean, n (%)

Birthweight, grams

Positive neonatal PCR

testing, n (%)

Questionnaire Questionnaire negative P
positive (n = 54) (n = 392) value
1(1.9) 3(0.8) 43
52 (96.3) 380 (96.9) 79
32 (30-35) 33 (30-35) .82
2 [1-3] 2 [1-3] 73
0[0-1] 0[0-1] 31
31 (57.4) 204 (50.9) 37
39 [38-40] 39 [38-40] 25
18 (32.7) 133 (33.2) .95
3344 [3030-3652] 3340 [3023-3619] .87
0(0) 0 (0) NA

Data are presented as n (%) or median [25th-75th percentiles].

TABLE 2 Questionnaire’s performance .
Variable

Sensitivity, % (95% CI)

Specificity, % (95% CI)

Positive predictive value, % (95% CI)
Negative predictive value, % (95% CI)

similar approach was tested in Milan, Italy, the NNS was only
3 per week (or 12 per 4 weeks), which is considerably lower.®
Yet, out study differ both by the time period in which it was
performed and by the larger sample size. As the screening pe-
riod prolongs, and the sampled population size increases, the
higher the number of women who will screen negative using
the questionnaire, thus the higher the NNS.

No positive SARS-CoV-2 PCR results were obtained
from newborns of PCR-positive mothers, likely ruling out
vertical transmission in these cases. Nevertheless, the ques-
tion of vertical transmission in COVID-19 cases is still under
extensive research worldwide and cannot be assumed based
on these two cases.' >

On the one hand, these results may seem to be in favor of
universal PCR testing on admission to labor and delivery, as
no differences were found between the groups. One might
assume that admission to labor and delivery is similar to ad-
mission for elective surgical procedures; thus, a practice of
universal screening may be reasonable.'® On the other hand,
in the obstetrical population, the odds of having an aero-
sol-producing procedure is low, and the timing of which is
quite uncertain. Although the goal of identifying all SARS-
CoV-2—positive mothers is reasonable, the effort and cost
invested in the detection of a single asymptomatic case is
questionable, given the low incidence in our population and
the calculated NNS (92, 95% CI 62-177). As such, the use of

75.0 (73.6-76.4)

88.5 (88.4-88.6)
5.6 (5.4-5.7)

99.7 (99.7-99.8)

questionnaire allows for a reasonable allocation of resources
and efforts when coping with the COVID-19 pandemic.

Regardless of the test result, all patients must be treated as
if they may be carriers of SARS-CoV-2 given the community
spread and nature of this disease. When the local prevalence
of COVID-19 is low, the effectiveness (both clinical and fi-
nancial) of a universal SARS-CoV-2 PCR testing is doubt-
ful. The relatively low positivity rate of PCR testing in a low
prevalence setting combined with long turnaround time and
limited health care resources questions the utility of universal
PCR testing.

Testing pregnant women is important to flatten the curve
of transmission in society. The impact to identifying a posi-
tive mother who has the potential of transmitting it to numer-
ous others is profound. Although it is a worthy cause, we are
not sure that universal PCR testing for laboring women is the
correct answer to this challenge. In a perfect world with un-
limited resources and high sensitivity, low-turnaround time
testing, universal SARS-CoV-2 testing might have been the
right strategy. A rapid SARS-CoV-2 test will help to admin-
ister isolation practices and appropriate use of PPE and will
help in counseling patients in a shared decision-making pro-
cess about separating a newborn from a SARS-CoV-2—posi-
tive mother.'”®

With current laboratory technology and PCR testing
performance, and in a low-incidence population, several,
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potentially more cost-effective measures may be sufficient
alternatives to universal PCR testing. Universal use of droplet
PPE in all deliveries, good hand-hygiene practices, social dis-
tancing, and limiting the number of support persons in labor
can be used to minimize the risk of spread. We believe that
the use of these measures is superior to universal PCR testing
of laboring women in areas with low incidence of COVID-
19. Of note, this approach is also supported by the Center for
Disease Control and Prevention,19 which advocates that the
decision of who should be tested, should consider the occur-
rence of COVID-19 in the community.

Our study is not without limitations. The low incidence
of SARS-CoV-2 in our area limits the interpretation of the
results. Notwithstanding, to the best of our knowledge this is
one of the only studies comparing two approaches for SARS-
CoV-2 testing and offering the use of a screening tool in order
to guide PCR testing in a low-prevalence setting. Although
results from other geographic areas are may defer, we should
remember that in most parts of the world, the prevalence
of SARS-CoV-2 is still relatively low, resembling the prev-
alence in Ontario or lower, and does not approximate the
numbers seen from the United States, and several areas in
Italy or Spain. In addition, our results stem from a single,
tertiary center. The resource allocation and efforts diverted
to manage the COVID-19 pandemic that are available in ter-
tiary centers differ substantially from other, smaller centers.
As such, the results may not be applicable to other centers
with lesser resources. On the other hand, the use of question-
naire may prove to be rather a cost-effective tool, especially
in those centers.

To conclude, our results suggest that a questionnaire-based
PCR testing for SARS-CoV-2 resulted in higher rate of posi-
tive PCR but is not more effective than universal PCR screen-
ing in women admitted for delivery. Nonetheless, given the
current laboratory technology and specimen turnaround
time, the use of questionnaire in areas with low incidence
of COVID-19 allows for a reasonable allocation of resources
and is easy to implement.
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APPENDIX
Questionnaire
—— NORTH
— YORK
— GENERAL
E Making a World
— of Difference
= ACUTE INFECTIOUS ILLNESS
. SCREENING TOOL
FORM PS299 Page 1 of 1 Rev. 03/2020
Acute Infectious lliness Screening Tool
1: Do you have a new onset of fever *, chills or shakes? OYON
2: Do you have a new/worsening cough and/or shortness of breath? OYON
SYMPTOMS
3: Do you have a new onset of diarrhea and abdominal pain? OYON
*NOTE: Some people, such as the elderly and those who are immunocompromised, may not develop a fever.
4a: Have you traveled outside of Canada within the last 21 days? OYON
If Yes, where:
4b: Have you had contact with a sick person who has travelled in the last 21 OYON
TRAVEL/ days?
EXPOSURE 4c: Have you had contact with a person who has tested positive for COVID-
- OYON
19 in the last 14 days?
If yes to 4a/4b, was travel to the following places:
e Democratic Republic of the Congo within last 21 days OYDON
(Travel alert as of 03/04/2020 — Ebola)
e Saudi Arabia within last 14 days OYON
(Travel alert as of 03/04/2020 — MERS)
SYMPTOMS TRAVEL/EXPOSURE IPAC PRECAUTIONS
Answer “no” to all symptom questions Answer “no” to all travel questions Routine Practice

Patient to home to self-isolate for 14 days

Answer “no” to all symptom questions Answer yes to 4a or 4c¢ within last 14 days unless clinically indicated

Initiate Enhanced Droplet/Contact

« " ) Answer “no” to all travel/exposure Precautions

Answer “yes” to questions 1 & 2 h
questions

Notify IPAC immediately

Answer “no” to all travel/exposure

questions Initiate Contact Precautions

Answer “yes” to question 3

Initiate Enhanced Droplet/Contact
P . Answer “yes” to question 4a or 4c¢ within Precautions
Answer “yes” to question 1 and 2

past 14 days

Notify IPAC immediately

Initiate Airborne + Droplet/Contact

Answer “yes” to question 4a or 4b with -
MERS Af precautions

travel/contact to Ebola or MERS affected
area within past 21 days

Answer “yes” to question 1,2 or 3

Notify IPAC immediately

When indicated, page IPAC via Locating x6002

DATE TIME (24 h) STAFF SIGNATURE PRINT STAFF NAME IPAC paged (sign initials):

Time (24h) paged:
Approved By: Infection Prevention and Control Last update: 03/26/2020
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NORTH
YORK
GENERAL

Malking a World
of Difference

Maternal, Newborn and Paediatric Program
COVID-19 ADDITIONAL
SCREENING TOOL

FORM SF0278 Page 1 of 1 Rev. 04/2020

PATIENT NAME:

Please complete this tool for all patients presenting to Labour and Delivery (L&D). It is to be completed in
addition to the corporate Acute Respiratory Infection (ARI) screening tool. The tool is used to assess the
presence or absence of typical and/or atypical signs and symptoms of COVID-19 in obstetrical patients.

Please specifically/inquire about the following Signs and Symptoms:

Typical Signs/Symptoms of COVID-19 (check all that apply)
O Fever (Temperature of 37.8°C or greater)
O Any new/worsening symptoms
O Cough
O Shortness of breath (dyspnea)
O Sore throat
O New olfactory or taste disorder(s)
O Nasal congestion/runny nose/sneezing
O Hoarse voice
O Difficulty swallowing
O Nausea/vomiting
O Diarrhea
O Abdominal pain
O Clinical or radiological evidence of pneumonia.

Atypical Symptoms/Signs of COVID-19 (check all that apply)
Symptoms

Unexplained fatigue/malaise

Delirium (acutely altered mental status and inattention)
Exacerbation of chronic conditions

Chills

Headaches

Unexplained fall

Oooooono

Signs

O Unexplained tachycardia

O Decrease in blood pressure

O Unexplained hypoxia (even if mild i.e. O2 sat <90%)

Additional questions:
O Have you taken cough medicine in the last 48hrs?
O Have you taken Tylenol in the last 48hrs? Reason:

O Have you had any other new onset symptoms that are concerning to you?
Explain:
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